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D. TECHNICAL REPORT & RITISH
MBIA
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¢  Refer to Program Regulations 15 to 17, page 6.
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FEEDBACK: comments and suggestions for Prospector Assistance Program

Thanks are owing the B.C. Geological Survey for the support through the Prospectors
Assistance Program that has led to the discovery of 4 new zeolite occurrences near
Keremeos. The results are in and show that the quality of zeolite mineralization is as
good or better than other similar producing deposits at Princeton and in the Kamloops
area.
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D. TECHNICAL REPORT (continued)

- REPORT ON RESULTS

2T

+  Those submitting a copy of an Assessment Report or a report of simular quality that covers all the key elements listed
below are not required to fill out this section.

s Refer to Program Regulation 17D on page 6 for details before filiing this section out {use extra pages if necessary)

s  Supporting data must be submitted with the following TECHNICAL REPORT or any report accepted in lieu
of.

Informaticn on this form Is conlidential for one year from the date of receipl subject 10 1be provisions of the Freedom of Information Act.
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3. PROSPECTING RESULTS [Describe areas prospected and significant outcrops/float encountered. Mineralization must
be described in terms of specific minerals and how they occur. These details must be shown on accompanying map(s) of
appropriate scale, prospecting traverses should be clearly marked.]

The results of this project are the discovery of zeolite (clinoptilolite) mineralization in abundance at
several Jocalities within a 5 km belt of Eocene dacitic crystal vitric tuff in the Manuel Creek area, 7 km
northeast of Keremeos. These are station nos. Ecoka-21, Man 10, 36, 76 and 78 on the accompanying
map (Figure 1). Cation exchange capacity results on samples from these localites are 112.5, 116.1,
100.0, 128.6 and 151.8, respectively (Folder 6). The tuffacecus beds, up to 10 m thick, occur at mid-
section in the Marron Formation, between the Kitley Lake member (below) and the Kearns Creek”
member above (above), in the southern part of the Penticton Tertiary outlier (Figure 2).

A second prospecting target in the Manuel Creek area, the Park Rill andesite (sta. 74, Fig. 2), is a fine

grained/glassy potential substitute for a dacitic rock component (used for the fabrication of mineral

wool) that is in dwindling supply to the Roxul Inc. plant at Grand Forks B.C. However, this site has a

disadvantage compared to similar rocks in the Greenwood area that are much closer to Roxul’s plant (see i
stas. Wool-38, 39, 40 and Figs. 4 and 5).

Prospectors Assistance Program - Guidebook 200! B 1)



Background

The word ‘zeolite’ is derived from a Greek phrase meaning ‘boiling stones’ in reference to the visible
loss of water by rocks rich in these minerals on heating. Zeolite minerals are hydrated aluminosilicates of
the alkaline and alkaline earth elements such as sodinm, potassium, magnesium, lithium, barium and
calciom. They form naturally from the reaction between volcanic ash and alkaline water. The commercial
application of natural and synthetic zeolites result from the mineral’s capacity for adsorption, catalysis
and ion exchange (see ‘Mineral Spotlight’ in Industrial Minerals, December 2000 isssue). Natural
occurring zeolites are used for ion exchange, filtcring, odour removal, chemical sieving and gas
absorption. Synthetic zeolites arc also used as molecular sieves in the purification of gases and liquids,
but at much higher cost. Chabazite and clinoptilolite are the two natural zeolites most commonly used in
commercial applications. Mordenite, phillipsite and ferrierite can also be used. Chabazite is the most
important member of the group, and clinoptilolite is the most abundant. Except for radioactive waste
treatment, only a small percentage of clinoptilolites are of sufficient purity to be used for ion exchange;
they are more typically used in soil amendments such as vegetation of mine and metallurgical waste sites,
animal feed, odour and waste control, dimension stone and construction aggregates (see Moore, 2000,
Griffiths, 1987, Mumpton, 1988; Leggo, 2000; Leggo, 2001},

In British Columbia zeolites are most commonly preserved in the Tertiary rocks because of the usual
relatively low grade of regional metamorphism of these formations. The interior plateau area of British
Columbia is blanketed by a deeply dissecled carly Tertiary lavas, associated pyroclastic rocks and
intercalated sedimentary units. These rocks occur within a northwesterly-trending belt about 150
kilometres wide, extending 800 kilometres from the Republic Mining District in Washington State to the
Babine Lake area of central British Columbia. The thickness of these rocks ranges from less than 100
metres to more than 1200 metres. The base of the succession where best developed is composed of fluvial
sandstone and conglomerate. The upper boundary of these rocks is generally coincident with a gently
rolling ‘vpland surface’ locally unconformably covered by a veneer of Miocene and younger ‘plateau’
basalts of the Chicotin group.

In the Okanagan - Boundary area, the early Tertiary continental sedimentary and volcanic rocks and
associated intrusions fill the Penticton and Kelowna half grabens and the Toroda Creek graben that bisects
the Okanagan Highlands in the Midway - Rock creek area. The Springbrook Formation at the base of the
succession, is a polymictic conglomerate containing clasts derived from a geologically diverse pre-Tertiary
metamorphic terrane. This unit is followed by the Eocene Kettle River Formation consisting of rhyolite
tuffs, sandstones, shales and minor conglomerates that are, in turn, overlain conformably by the Marron
Formation consisting of phenolite, trachyte and andesite lava flows and breccias. In the north Okanagan
area, the Penticton Group is overlain unconforably by Miocene plateau basalts, near Vernon the felsic
Penticton volcanics are replaced by Eocene andesites and basalts typical of the Kamloops Group.
Structural control of the Tertiary outliers is related to a herringbone pattern of conjugate shears trending
northeast and northwest. These are important elements in a north-south stress scheme that is responsible
for the many northerly-trending grabens found scattered throughout the southern interior of British
Columbia from the Fraser River to the Rocky Mountains. The period 45 to 53 Ma witnessed intense
volcanic and tectonic activity across the Cordillera. This period corresponds to northerly movement of the
Pacific plate that produced oblique subduction of this plate under the North American craton. This stress
engine was active throughout the Cordillera during the Eocene. This resulted in a complex inter-
relationship of shears, tension faults and folds and the simultancous development of grabens, folding and
thrusting in coastal areas, the southern interior, including the Penticton area, and easiern British
Columbia. T



D. TECHNICAL REPORT (continued) @ RITISH
'REPORT ON RESULTS (continued) = MBIA

{f 3. PROSPECTING RESULTS (continued) Prospecting

The occurrence of zeolites in British Columbia was first described by Church (1973} during a detailed
study of Tertiary rocks of the White Lake basin in the Pentiction area, and subsequently similar studies by
others in the Princeton and Cache Creek areas (see Marcille, 1989; Hogg, 1993). These are the most
recent significant discoveries of natural zeolites in Western Canada.

[n the Penticlon area zeolites are abundant in the lower part of the Penticton Group, apparently as the
result of ‘load” metamorphism, although the composition of the host rocks seems to be a controlling
factor. For example, there is a close association of natrolite and secondary analcite with calcite in
amygdale fillings in the phonolite lavas of the Yellow Lake member of the Marron Formation. However,
it may be that the growth of zeolites was favoured by these alkali- and alumina-rich, silica-undersaturaied
lavas before loading at the lime of eruption and cooling. Also, the association of clinoptilolite and
wairakite with tuffaceous sedimentary rocks high in the stratigraphic succession in this area suggests the
possiblity of authigenic origin of some zeclites. Such is the case in the Manuel Creek area where zeolitic
tulf ocours between the Kearns Creek and Kitley Lake members of the Marron Formation (Hora and
Church, 1986}.

Prospecting supported by the B.C. Prospeciors Assistance Program in the Manuel Creek area was
completed in August 2001. With the assistance of air photos and TRIM maps {1:20,000 scale}
observations of the geology and mineralization were done from a grid of flagged claim lines and a
network of bush roads that service the towers of the West Kootenay Transmission Line that transects the
area (Figure 1}. A total of 1 field stations were required to constrain the geography and geology of a
zeolitized dacite unit {here called the ‘Manuel Creek tuff”) for a distance of approximately 5 km (Figure
2). There are 12 stations that establish the location of the Manuel Creek tuff, 20 stations are on the
underlying Kitley Lake member, 46 on the overlying Kearns Creek member, and a few additional stations
on the Nimpit Lake and Park Rill members at the top of the section. In total these rocks comprise a block
of Eocenc lava flows several thousand feet thick, dipping easterly and faulted against a pre-Tertiary
complex of Paleozoic and Mesozoic cherts, greenstones and granitic intrusions.

The Manuel Creek tuff is light coloured, mainly gray or beige, massive and characterized by smatll
scattered black specks of biotite and/or amphibole. In thin secion the rock consists mostly of glassy shards
replaced by zeolites and clay. Accessory minerals include plagioclase, sanidine, quartz, biotite, amphibole
and smectite {see Appendix [, Folder 2). The Manuel Creek tuff and related sedimentary facies has been
traced southerly from a point 2 km north of the West Kootenay power line to about 3 km south of the
powerline {(Figure 2). The unit ranges up to 10 i thick, strikes on average from 010 t¢ 015 degrees and
dips 20 to 30 degrees easterly. Waterlain facies contain local concentrations of carbonacous woody trash
and fossil ieaves. At the base the unit is intercalated with bufl coloured silistone and sandstone that has
been eroded from the underlying Kitley Lake member (stas. 13, 33 and 59). Laterally, the tuff is mixed
with some dacitic lapilli breccia and interbedded with brown sandstone containing lithic clasts derived
from the Keamns Creek basalt (stas. 37, 78, and £0).

To better determine the frequency and abundance of zeolites and accessory minerals in the Manuel
Creek tuff, 20 samples from the 12 stations established on the Manuel Creek tff were submitted for X-ray
diffraction analyscs at the Cominco Laboratory in Vancouver (sze Appendix [, Folder 2). From this
collection the results show that 12 samples contain clinoptilolite as the sole zeolite and that & of these
samples have moderate to significant amounts of this mineral (i.e. Ecoka 2la, 21b, Man10b, 36. 76 and
78b). It is noted that sample Man-78b is especially enriched in clinoptilolite accompanied by accessory
plagioclase. Sample Man-76, from a location 800 m south of sta. 78, is similar 1o sample Man-78b but in
addition it contains minor quartz and smectite. Sample Man-36 was collected approximately | km
northwest of sta. 78 and by comparison it has moderate amounts of clinoplilolite, quariz, plagiociase,
minor smectite and amphibole. Sample Man-10b is from an outcrop 1.2 km north of sta. 36 - it is
relatively enriched in clinoptilolite, contains a moderate amount of quartz, minor plagioclase and
( smectite. Samples Ecoka-21a and 21b, from the top and bottom of the exposure at station Man- 10, are
- alse enriched in clinoptilolite and have essentially the same accessory mineral composition as sample
{ Man-10a. Wairakite, the calcium analogue of analcite, accompanies clinoptilolite as a minor mineral in
sample Man-28a and in significant amounts, without clinoptilolite, in samples Man-31, 5% and 60b. No
other zeolite minerals were found 1o be present in the collection.

- ra e b £ Oy

arp A, v

TR e e el (e

Prospectors Assistance Program - Guidebook 2001



D. TECHNICAL REPORT (continued)
REPORT ON RESULTS (continued)

A

Quantitative analyses of zeolite conteat is done using the cation exchange capacity (CEC) values of the ‘
samples according to the method outlined by Marcille (1989) based on clinoptilolite's high selectivity for '
NH,”. (X-ray diffraction allows identification of the zeolite mineral species but only a rough estimate of
amounts.) The CEC determinations were completed by BC Research Inc. for 6 samples showing

significantly strong zeolite X-ray diffraction patterns (Appeadix I, Folder 6). Assuming a CEC

{meq/100) value of 220 for pure clinoptilolite, disregarding the effects of other minerals, the following

amounts are calulated:

4. GEOCHEMICAL RESULTS - .- - - . B T

CEC %
Ecoka-21a 112,53 51
Man-10b  116.1 53
Man-36 100.0 45
Man-60b 3% 15
Man-76 128.6 58
Man-78b i51.8 69

These estimates may be high due to the presence of other minerals, particularly smectite. The relatively
low result for Man 60h is because the zeolite in this sample is wairakite which is known to have poor
cation exchange qualities,

Whole rock silicate analyses of the zeolitized tuff unit were completed on § samples from various
localities. These analyses were intended to establish the composition range of the tuff and associated
walerlain sedimentary facies including the material reworked from the adjacent Kearns Creek and
subjacent Kitley Lake units.

The zeolitized rocks consists of beige or light gray shardy tuff, brown volcanic sandstone and buff
coloured siltstone. Samples Ecoka-21a, 22c, Man-10b, 60a and 78b are typically dacitic composition
(Appendix I, Folders 3 and 5). Ecoka-22c is fresh vitric tuff with a few small, scattered feldspar and
amphibole crystals and biotite flakes. Ecoka-21a, Maa-10b and Man-78b contain > 10% Hy0 and
significant clinoptilolite - the glassy matrix of these rocks being extensively zeolitized. Man-10a is
dacitic tuff with some clay alteration.

Bamples Man-31, 22, 60a are andesitic buff cofoured and brown volcanic sandstone and siltstone.
Samples Man-31 and Man-60b coatain >7% H,0 and significant wairakite; Man-22 has less H,0 and
wairakite. Man-31 is believed to represent sediment derived from the erosion of Kitley trachyandesite
lava underdying the dacitic tuff. Similarly, Man-60b is thought to be partly sourced from nearby Kearns
Creek basaltic andesite.

The following tabulation compares the chemical composition of relatively fresh dacitic tuff, analysis no.
Man-22c, clinoptilolite enriched tuff Man-78b and the average composition of clinoptilolite as given by
the New Mexico Bureau of Mines and USGS:

Clinoptilolite

Man-22c Man-78b  USGS . ¥
510, 67.20 51.79 64.7 -
TiQ, 0.46 0.49 0.2
AlO, 14.60 14.26 12.6
Fe, 0, 3.44 332 1.8
MnO 0.05 0.02 0.1
Mg 1.30 2.33 1.1 .
Ca0 3.00 4.84 3.7 '
Na,O 3.06 1.05 1.0 t
K.0 4.34 1.01 3.7 -
LOIl 1.66 13.17

Prospectors Assistance Program - Guidebook 200! 18



D. TECHNICAL REPORT {continued)
REPORT ON RESULTS (continued)

5. GEOPHYSICAL RESULTS [Specify the objective of the survey, the method used and the work done. Discuss the results

and show the data on an accompanying map of appropriate scale. Any anomalous areas must be indicated on maps by the
use of contouring, or some other suitable technique.)

For grid control the following co-ordinates have been established for the Kitty and Tom claims, No.1
claim posts (using a Garmin 12 GPS receiver).

Claim Co-ordinates UTM (NAD *83)
Latitude Longitude elevation easting northing
Kitty 1 49°15.510" 119°43.870°  4300' 301300 5459750
Kitty 2 49°15.216" 119°43.910' 4311° 301180 5459250
Kitty 3 49°15.005° 119°44.045"  4368° 301080 5458750
Kitty 4 49°14.659" 119°44.052" 4378 300950 5458310
Kitty 5 49°14.441° 119°44.133" 4210° 300850 5457775
Tom 1 49°13.889" 119°44.121' 4208 302120 54556800
Tom 2 49°13.640° 119°43,190° 4027 301950 5456310
Tom 3 49°13.427° 119°43.221° 4008 301850 5455790

5. OTHER RESULTS [Drilling - describe objective, type and amount of drilling done. Discuss results, including any
significant intersections obtained. Indicate on a map of appropriate scale the drill-hole collar location, the angle of
inchination and azimuth. Drill logs correlated with assay results must be included. Physical Work - describe the type and
amount of physical work done and the reasons for doing it (where not self-evident). This includes lines/grids, trails,
trenches, opencuts, undergound work, reclamation, staking of claims, etc. Discuss results where pertinent.]

Physical work for the Manuel Creek project consists of staking 10 two post claims (‘Kitty” and *Tom’
claims tenure nos. 388945-388952 and 390678-390679) and associated location lines and grid (Figure 1).
The property is ceatred 4 km southwest of Orofino Mountain, west of the headwaters of Park Rill in the
upper part of the Manuel Creek drainage basin. Access to the property is 10 km south of the Twin Lake
turnoff from Highway 3A via the Twin Lakes and Grand Oro roads.

The claims are aligned roughly N-S following the 5 km long strike of the zeolitic tuff unit.

The location lines of the Kitty 1-5 claims (striking 188°) and the Tom 1-3 claims (striking 192°) are

crossed by the West Kootenay Power Transmission Line forming a “H’ shaped reference grid designed to
assist rock sampling and geological mapping.

Signature of Grantee l ?i:‘g { é!!ﬁ: z Date \T:A’\- /7’71:} AQ22,

Signature of person filling out Final Prospecting Report if other than grantee

Praspectors Assistance Program - Guidebook 2001 ‘ 19



Field No.

>
Z
sl N B I S

MAN 44
MAN 43
MAN 46
MAN 47
MAN 48

Table 1a

Lat.
49°153%°
49°15.0°
49°]54°
49°15.3°
49°15.1°
49°15.0°
49°15.0°
49°14.9°
49°14.8%°
49°14 8°
49°14.7°
49°14.6°
49°14.6’
49°14.5°
49°14 6°
49°14.7°
49°14.7°
49°14.9°
49°15.1°
492152°
49°152°
49°15.2°
49°14.6°
49°]4.5°
49°14.5°
49°14.5°
49°14.5°
49°14 4°
49°14.4°
49014 3°
49°14 3°
49°14.2°
49°14.1°
49°14.6°
49°15.F
49°14.1°
49°14.2°
49°143°
49°143°
49°14.2°
49°13.9°
49°13.9°
49°14.0°
49°14.1°
49°14 0°
49°13.%
49°13 8’
49°13.¢6°

Long.

119°43.9°
119°44.0°
119°43 .8’
119°43.8°
115°43.7
1192439’
119°43 8°
119°43.8°
119°43.%*
119°44.0°
119°44.1"
119%44.0°
119°43.9°
119°43.9°
119%43.7°
119°43.5°
119°43.3°
119°43.3"
119°43.3°
119°43 4°
119743 5°
119°43.6°
119°44.0°
119°43.0°
115°44.1°
119°44.2°
119°44.1°
115°44.0°
119°43.9°
119°44.0°
119°43.1°
119°44.1°
119244 .00°
119°43.9°
115°43 8’
119°43.9°
119°43.8°
119°43.8°
115°43.6°
119°43.6°
119°43.6°
119°43.5°
115°43.4°
119°43.3°
119°43.3°
119°43.3°
119°43.3°
119°43.2°

Field Notes for Manuel Creek Area

Unit Description

Kitley L. beige coloured massive feldspar porphyty trachyandesite lava
Killey L. beige coloured massive feldspar porphyry trachyandesite lava
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
Kearns Cr. dark brown rubbly vesicular basaitic lava

Kitley L. beige coloured biotiferous feldspathic trachyandsite lava
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
unnamed light gray zeolitic dacitic dust, lapilli tuff beds 014°/20°SE
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
unnamed light gray dacitic tufl and tuffaccous shales with plant fossils
unnamed gray tuff between Kitley and Kearns units, beds 118°/16°SE
Kearns Cr. weathered brown vesicular pyroxene-rich basaltic lava
Kearns Cr. weathered dark brown vesicular basaltic lava

Kearns Cr. weathered dark brown rubbly pyroxene-rich basaltic lava
Keams Cr. weathered brown soil and regolith of basaltic lava

Kearns Cr. weathered brown vesicular pyroxene-rich basaltic lava
basement rocks of mostly fine grained gray Paleozoic chert breccia
Kearns Cr. weathered brown vesicular pyroxene-rich basaltic lava
Keams Cr. westhered brown vesicular pyroxene-rich basaltic lava
unnamed light gray zeolitized dacitic tuff beds 010°/30°E

Kitley L. rubbly weathered beige coloured feldspar porphyritic lava
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
Kitley L. pinkish weathered coarse feldspar porphyry trachyandesite
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
unnamed light gray zeolitized dacitic wiff and tuffaceous sediments
Kearns Cr. fresh dark coloured pyroxene-rich columnar basaltic lava
Kitley L. pink to gray massive feldspar porphyry trachyandesite lava
Kitley L. buff coloured tuffaczous sediment on trachyandesite lava
Kitley L. rubbly beige coloured feldspathic trachyandesite lava
unnamed gray zeolitized dacitic uff beds 010°/22°E

Kearns Cr. brown weathered vesicular pyroxene-rich basaltic lava
Kitley L. beige coloursd massive feldspar porphyry trachyandesite lava
unnamed light gray zeolitized dacitic tuff beds 165°/20°NE

Keamns Cr. medium to dark brown volcanic sandstone, tuffaceous grit
Kearns Cr. brown volcanic sandstone and tuff

Kearns Cr. brown vesicular pyroxene-rich basaltic lava

Kearns Cr. rubbly regolith of pyroxene-rich basaltic lava

Kearns Cr. dark brown vesicular pyroxene-rich columnar basaltic lava
Kearns Cr. massive vesicular pyroxene-rich basaltic lava

Kearns Ct. brown weathered crumbling basaltic tephra

Kearns Cr. brown weathered crumbling basaltic tephra

Kearns Cr. brown weathered crumbling basaltic tephra

Kearns Cr. brown weathered crumbling vesicular basaltic lava

Kearns Cr. brown weathered crumbling vesicular basaltic lava

Kearns Cr. reddish brown weathered crumbling vesicular basaltic lava



Field No.
MAN 49
MAN 50
MAN 51
MAN 352
MAN 53
MAN 34
MAN 355
MAN 56
MAN 57
MAN 58
MAN 59
MAN 60
MAN 61
MAN 62
MAN 63
MAN 64
MAN 65
MAN 66
MAN 67
MAN 68
MAN 69
MAN 70
MAN 71
MAN 72
MAN 73
MAN 74
MAN 75
MAN 76
MAN 77
MAN 78
MAN 79
MAN 80
MAN 81

Table 1b

Lat.
49°13.6°
49°13.8°
49°13.9°
49°13.6°
49°13.47
49°13.3°
49°13.3°
49°13.2°
49°13.1°
49°13.3°
49°13.5°
49°13.6°
49°13.%°
49°]13.¢
49°13.4°
49°14.5°
49°14.5"
49°14.6°
49°14.5°
49°14.5”
49°14.3°
49°14.1°
49°14.¢
49°13.9°
49°13.7°
49°13.%"
49°14.3°
49°13.2°
49°13.5°
49°13.7°
49°13.8°
49°13.1"
49°]12.8°

Long.

119°43.2°
119°43.0°
119°43.1°
119°43.2°
119°43.3°
119°43.3°
119°43.4°
119°43.4°
119°43.4°
119°43 4°
119°43.4°
119°43.4°
119°43.4°
119°43.3°
119°43.2°
119°43.3°
119°43.0°
119°43.1°
119°42.9°
119°43.0°
119°42 8’
119°42.%°
119°42.8°
119°42 8°
119°42.8°
119°42.7°
119°43.0°
119°43.4°
119°43.4°
119°43.4°
115°43.4°
119°43 4°
119°43.6°

Field Notes for Manuel Creek Area

Unit Description

Kearns Cr. dark brown weathered rubbly vesicular basaltic lava
Kearmns Cr. dark coloured basaltic lava

Kearns Cr. badly weathered dark brown ribbly basaltic lava
Kearns Cr. brown weathered vesicular basaltic lava

Kearns Cr. brown weathered vesicular basaltic lava

Kearns Cr, dark brown weathered rubbly basaltic lava

Kearns Cr. dark brown weathered rubbly basaltic lava

Kearns Cr. dark brown weathered rubbly basaltic lava

Kearns Cr. basaltic lava

unnamed brown gritty sandstone and gray massive dacitic tuff
unnamed brown sandstone and gray dacilic tuff

unnamed brownish siltone and sandstone and gray dacitic tuff
Kitley L. beige coloured massive feldspar porphyry trachyandesite lava
Kearns Cr, fresh dark coloured pyroxene-rich basaitic lava

Keams Cr. brown weathered massive vesicular basaltic lava
Kearns Cr. brown weathered highly vesicolar basaltic lava

Keams Cr. brown weathered highly vesicolar basaltic lava

Mimpit L. tan coloured trachytic lava

Kearns Cr. brown weathered vesicular basaltic lava

Kearns Cr. brown weathered massive basaltic lava

Nimpit L. locally vesicular tan coloured trachylic lava

weathered crumbling brownish coloured vesicular lava

weathered crumbling brownish coloured vesicular lava

Kearns Cr. basaltic lava

Kearns Cr. brown vesicular lava

Park Rill light brownish weathered merocrystalline andesitic lava
Keamns Cr. brown weathered rubbly basaltic lava

unnamed gray zeolitic dacitic tuff and related sedimentary beds
Kitley L. beige coloured rubbly feldspar porphyry trachyandesite lava
unnamed gray zeolitic dacitic tuff and brown limonitic sandstone
unnamed gray rubbly dacitic tuff

Kearns Cr. fresh dark coloured pyroxene-rich basaltic lava

Kitley L. beige coloured massive feldspar porphyry trachyandesite lava



References

Church, B.N. (1973): Geology of the White Lake basin; British Columbia Ministry of Energy, Mines
and Petroleum Resources; Bulletin 61, 120 pages.

Church, B.N. (1979): Geology of the Penticton Tertiary Outlier; British Columbia Ministry of Energy,
Mines and Petroleum Resources, Preliminary Map 35.

Griffiths, I. (1987): Zeolites clean up, from the laundry to Three Mile Isand; Industrial Minerals,
(January issue) pages 19-33.

Hogg, L.E.V. (1993): Cache Creek Zeolite Deposit, Project Development; The Industrial Minerals in
Environment Applications Symposium, November 18 and 19th, 1993, 7 pages.

Hora, Z.D. and Church, B.N. (1986): Zeolites in Eocene Rocks of the Penticton Group, Okanagan -
Boundary Region, South-Central British Columbia; B.C. Ministry of Energy, Mines and Petroleum
Resources, Paper 1986-1, pages 51-55.

Leggo, P.J. (2000): An investigation of plant growth in the organic-zeolite substrate and its ecological
significance; Plant and Soil, Vol. 219, pages 135-146.

Leggo, P.J. (2001): Use of Organo-Zeolite Fertilizer to Sustain Plant Growth and Stabilize Metallurgical
and Mine Waste Sites; Mineralogical Magazine.

Marcille, V.V. (1989): Indusrial Zeolites in the Princeton Basin; B.C. Ministry of Energy and Mines;
Geological Fieldwork 1988, pages 511-514.

Moore, P. (2000): Not to be sniffed at, US and European cat litter markets reviewed; Industrial
Minerals (December issue), pages 50-63.

Mumpton, F.A. (1988): Development of uses for natural zeolites; a critical commentary, pages 333-366,
in Occurrence, Properties and Utilization of Natural Zeolites (Kello, D. and Sherry, H.$. editors),
Akademiai Kiado, Budapest, 857 pages.



% SR

MINISTRY OF ENERGY AND MINES

ENERGY AND MINERALS DIVISION
MINERAL TITLES BRANCH

MINERAL TITLES REFERENCE MAP

MO082E022

1883 North American Datum
U.T.M. Coordinate System - Zone 11
Compllation Date: 2000 03 17

@'-':":1-_—-- 349929

6718654

Foai WS

+8-9

T
39928

i
£+8-8
349527

57 1834M
2 IJ 4
2

1

671883m

o -
5456000
.
\/r
ko
<]
Q
assgm
] -HEP'OI' : G o -
4: MAGHNENC 0820031 (1. ~aS -] 0E25038
DECUNATION e Jooos F
; SE I ) pa— | o S
88097 b
3 Osapyau.f el —— AREENTa - 68096 NINDER 5
= Miain YIS oA ™ #
g e INDEX TO ADJOINING MAPS ‘ -
,\NINDERMI 72463484 <—
1000 m 0 1km \F
P P ee——— :
& £ ! 4SX4E
— ORIGINAL PRODUCED AT 1: 20 000 N .
e % § &
LAST MAP UPDATE: 2001 MAY 15 \,.

v . »
e TP HRTEIETRI | i VY | semgeo
3.00000 ] 301000 302000 303000 ]( 304-:::70 3os000 :

—~ ,ﬁ‘"'-‘i:fve;.?‘-"«f Traverses froufas) 119" 427 o $iqn A cnn] oudcmapds

Yof zaalifized Fulf |



00085 HS

O3QLGAH T 000554 vy,

'
.

M
L}

\
NY

@

48]

<

- & 3

e B - g

O s £ =

-II.C % o

O m -, m w

2 E g = .

30 = P = .\f.,.

SE B2 g 3 i

o2 E ® = B g 2

5 8 & = =% 5 § 8 g

— = m 2] - = ] ]

] E m Q Q (=

s B s § E © = &g £ g B
b1 r =] 2 o = = = =

nd  § s § %2 3§ &8 @

k= =g39 33 B i =

S 5 B E 2 2 2 ® =

%} - E 3 3 = =} 4 B

) & Z M 8§ o = g

. ) " v 2 . ay S T

Mos2EDzZ2

303000

{ kv 302000

301000

Eash 'rri.r

17° 5’ 300000



Kearns Creek basalt

Manuel Creek tuff o

Photo 2 Intercalated zeolitized dacitic tuff and tuff breccia (sta. Man-10)



Photo 4 Photomicrograph - feldspar, biotite, and amphibole in shardy matrix (sample Man-10a)
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D. TECHNICAL REPORT @ MBIA

. - Ministry of Energy and Minas
»  One technical report to be completed for each project area. Energy and Minerals Ofvision

¢+ Refer to Program Regulations 15 to 17, page 6.

SUMMARY OF RESULTS ! Information on this form is confidential fo
{ one year and is subject to the provisioas of

»  This summary section must be filled out by all grantees, one for each project area (the Freedow of Informasion Act,

Name ¢ /<+ Adeif Ch iepr b Reference Number M

LOCATION/COMMODITIES

Project Arca (as listed in Part A) ¢ ;_'Ed en st et MINFILE No. if applicable

Location of Project Area NTS " o512 0a Lat #%°n 3’ Long ;[ g %%2¢

Description of Location and Access 77 , al e i g5 oo Trek jaeay A huden 3 iy L
ol ewsa (Fotuioiorrmd, B Lot Z §nufl T Zhu (A48 ndawy, Ao alras i Rs e

Prospecting Assistants(s} - give name(s) and quahfications of assistant(s) (see Program Regulation 13, page 6)
wnod

Main Commodities Searched For
/ 11 [ p

Known Mineral Occurrences in Project Afea

WORK PERFORMED

1. Conventional Prospecting {area) /3 x/€ = 2aF k)‘ML
2. Geological Mapping (hectares/scale)
3. Geochemical (type and no. of samples) &2 ¢ ,‘/,'c‘,j‘}, Arafi, $2 ¢
4, Geophysical (type and line km) il /

5. Physical Work (type and amount) ofo o _stokiae [4)
6. Drilling (no. holes, size, depth in m, total m) e ~

7. Other {specify)

FEEDBACK: comments and suggestions for Prospector Assistance Program

The B.C. Geological Survey Branch has been a guide and very helpful through the
publication of professional reports and direct advice that has led to the current .. —.. . ——
production of mineral wool, manufactured for thermal and acoustic insulation uses, at

the Roxul plant at Grand Forks (see ‘Possibilities for the Manufacture of Mineral Wool

in British Columbia’ by J.M. Cummings).
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D. TECHNICAL REPORT (continued)
~ REPORT ON RESULTS

» Those submitting a copy of an Assessment Report or a report of similar quality that covers all the key elements listed
below are not required to fill out this section,

»  Refer to Program Regulation 17D on page 6 for details before filling this section out (use extra pages if necessary)

s  Supporting data must be submitted with the following TECHNICAL REPORT or any report accepted in lieu
of.

Enfermation on this form is conlidentinl for ose year from the date of receipt subject to the provisions of Lhe Freedom af Informatian Act.

Name \8 ; A/ . C,{U, o }\ Reference Mumber € fg 02~ A 73

1. LOCATION OF PRQJECT AREA [Qulline clearly on accompanying maps of appropriate scale.}

/ h -

A I, 2 S04 L P CA o e Ve 0 B L ra r, il - LA w?
g . - s
[A3 (2 f i3 K Q - Ll o, Pls N2 i o f/ e 1 et fdon

£MOE2 £ aaF

2. PROGRAM OBJECTIVE {Include onginal exploration target.]
— e - b

- \ A

C_-:-ya,‘vfa'p f:.':./-’l-:’c‘ Fo Vol W s NN

3. PROSPECTING RESULTS [Describe areas prospected and significant outcrops/float encountered. Mineralization must
be described in terms of specific minerals and how they occur. These details must be shown on accompanying map(s) of
appropriate scale; prospecting traverses should be clearly marked.]

The results of this project are several and concern the supply of rock components for making rock wool.

{1) The main result stems from the discovery of Attwood Group basalts in the Greenwood area that are
chemically equivalent to the ‘Old Diorite’, which is currently the principal ingredient used for the
fabrication of mineral wool at the Roxul plant in Grand Forks. For example basalt samples nos. 25, 205
and 275 (from the Gidon Creek, Lind Valley and Winnipeg mine areas - Folders 4 and 5) are close to
the “Old Diorite’ in composition and represent an alternative raw material source.

(2) The feldspathic phases of the *Old Diorite’, being enriched in labradorite and bytownite, provide a
potentially ready alumina-rich component to supply mineral wool fabrication.

(3) The Park Rill andesite, which underlies much of the western part of the Greenwood arez (i.e. stas.
Wool-38, 39 and 40) has potential to provide an aliernative source, substituting for the dacite that is in

dwindling supply at the Roxul plant.

Prospectors Assistance Program - Guidebook 2001 16



D. TECHNICAL REPORT (continued) BRIT ISH
REPORT ON RESULTS (continued) CoLUMBIA

3. PROSPECTING RESULTS (continued)

The following cbservations are from prospecting in the Greenwood area in August and October.

A. Roxul Inc. began quarrying the “Old Diorite’ intrusion on the Winner ¢.g. claim located 3 kun south
of Phoenix, just south of the Winmpeg mine road. This development follows in part the
recommendations of a consult’s report (Church, 1999). The consequence is less reliance by Roxul’s
plant on the Grand Forks slag deposit which has been a costly component in the fabrication of mineral
wool.

B. Sampling from the Winner quarry and Winnipeg ming gives results indicating that the ‘Old Dhonte’
actually has gabbroic composition {Appendix I, Folder 5, analyses nos. 27, 28, 37). Also, in thin
sections these rocks consist of partly altered pyroxene and amphibole (33 to 47 %), magnetite and

- ilmenite (I-2%) and plagioclase (51-65 %), with the composition of plagioclase ranging from labradorite
{Ang) to bytownite (Any). The chemistry of feldspar in this range is 5i0Q, 46-54 %, AlLO, 27-34 %, CaO
11-18%, Na,0 2-5% (Deer, Howie and Zussman, 1964). Concentration of the feldpar can be readily
achieved by crushing the gabbro and subtracting the ferromagneisn fraction by magnetic or/and gravity
methods. This produces a high alumina fraction of potential value as a raw material in the preparation of
mineral wool {personal communication, Andy Black, Quality Control Manager, Roxul Inc.).

C. The volcanics of the Permo-Carboniferous Attwood Group are typical of modern oceanic island-arcs
that are composed mostly of andesite and basalt that have a tholeiitic fractionation trend. Further studies
into the origin of these rocks suggest a heterogenecus spinel peridolite mantle source and pyroxene/
olivine fractionation {Dostal, Church and Hoy, 2001). This magmatic evolution produces aluminous
lavas (i.e. see analysis L-329, on Table 2, page 81, in Dostal et al. 2001) which are, in part,
compositionally analogous to the feldspathic phases of the *Old Diorite” intrusions in the Greenwood
area, and thus potential raw material for Roxul’s mineral wool plant. In addition to sample L-329 from
the western extremity of Mi. McLaren, prospecting in the Gidon Creek, Lind Valley and Winnipeg mine
areas (samples nos. 25, 205 and 275) indicate that favourable aluminous Attwood Gp. basaltic rocks are
widely distributed in the region (see map Figure 5 and the Tables in Folders 4 and S accompanying this

report).

D. The Park Rill andesile is the uppermost member in the Marron Formation in the Penticton area
where, in the type section, the unit ranges up to 500 m thick {Church, 1973). The rock is medium to
dark brown, fine grained and massive - individual lava flows are distinguished with difficulty. Ia thin
section the rock is composed of about equal parts glass and tabular microlites (< | to 3 mm) consisting of
plagioclase, diopside and minor magnetite, biotite and/or homblende. In the southern part of the
Penticton Tertiary outlier, in the Manuel Creek area, the unit is faulted and altered. However, fresh
exposures of the same vnit are seen in cuts along Highway 3 in the area 6 to 8 km southwest of
Greenwood (see stas. 38, 39 and 40 on map Figure 5 ). The Park Rill rocks are fine grained/glassy,
which should facilitate refusion, supplementing the dacite that is currently supplied to the Roxul plant.

.
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D. TECHNICAL REPORT (continued)
REPORT ON RESULTS (continued)

4. GEOCHEMICAL RESULTS [Describe all survey types dome (rock, soil, silt) and their objective. Show clearly on
accompanying map(s) of appropriate scale all sample sites along with all significant values. Any anomalous areas should -~
be indicated on maps by the use of contouring, variable symbol sizes, or some other suitable technique. Include a
discussion/interpretation of results. A copy of analysis/assay certificates must be included with sample numbers from map.
Details of individual rock samples taken are encouraged. Significant geochemical values obtained must be stated. )

Silicate analyses for the Greenwood project are listed in Appendix I, Folders 4 and 5. These comprise 36

analyses of the Attwood Group volcanic rocks, 3 analyses of the ‘Old Diorite’ unit and 3 analyses of the
Park Rill andesite.

Analyses of the *Old Diorite’, sampled from Winner pit (sample Wool-37) and the Winnipeg mine
{Wool-27 and 28), shows that these rocks range in composition from average gabbro 10 anorthositic
gabbro. It is these rocks, with SiO, content < 50% and Al,O; > 15%, that are used for the fabrication
of mineral wool at the Roxul plant in Grand Forks.

The Attwood Group includes the volcanic equivalent of the *Old Diorite’ unit. The compositica of the
group is characterized by analyses nos. 3, 6, 7, 13, 22, 31, 124, 202, 246, 298, 426, 433 and 461 which |
includes a range of basalts and andesites. The ‘Old Diorite’ falls into this range and appears to be
consanguous with some Attwood basaltic magmas (see analyses nos. 23, 27, 37, 205 and 275):

Attwood Group  Attwood Basalts *Old Diorite’ , 2
range 25 205 275 27 37
$i0,  49.62-56.90 47.40 50.09 48.53 4690  47.10
Tio,  0.35- 214 127 028 015 014  0.12
ALO, 1459-16.20 16.00 1578 17.41 1840  15.70
Fe,0, 8.96-12.68 1010 875 7.99  7.96 9.1
MaO  0.08- 022 020 0.17 015  0.17 0I5
MgO  4.89- 861 591 950 9.84 994 (140

Cad 1.14 - 10.8} 1420 1006 1132 10.%0 12.20
Na,0 L.61- 4.75 .13 2206 1.97 1.99 0.14
K,O 0.02- 1.96 030 0.34 0.35 0.75 0.32

It is clear from this that some of the Attwood basalts could substitute for the *Old Diorite’ in Roxul’s

mineral wool process. However, this might require mapping of the Attwood volcanics in detail beyond
what is currently available.

Prospectors Assistance Program - Guidebook 200/ 18
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D. TECHNICAL REPORT (continued)
REPORT ON RESULTS (continued)

In addition to gabbro or basalt, rocks of intermediate composition provide an alternative source

component for mineral wool fabrication. For example there is a local limited supply of dacite which is
used at the Roxul plant,

Analyses of the Park Rill andesite (abundant near Greenwood) shows that this rock is compositionally
similar and conld substitute for the dacite:

Roxul Park Rill andesite

dacite 38 39 40
Si0, 62.35 56.20 56.70 56.80
AlO, 15.54 14.00 14.60 14.80
Fe 0, 3.98 6.63 5.98 6.33
MgO 1.27 4.84 3.68 J.66
Ca0 . 2.67 5.80 5.25 5.71
Na,O 3.98 2.73 3.36 3.50
K0 5.19 4.03 3.43 3.23
Other 5.02 5.77 4.00 5.97

The Park Rill andesite has the advantage of having a fine grained/glassy texture that should facilitate
refusion.

5. OTHER RESULTS [Drilling - describe objective, type and amount of drilling done. Discuss results, including any
significant intersections obtaimed. Indicate on a map of appropriate scale the drill-hole collar location, the angle of
inclination and azimuth. Drill logs comelated with assay results must be included. Physical Work - describe the type and
amount of physical work done and the reasons for doing it (where not self-evident). This includes lines/grids, trails,
trenches, opencuts, undergound work, reclamation, staking of claims, etc. Discuss results where pertinent. ]

Claim staking comprises the main ‘physical work’ of the Greenwood project. Four two-post claims were
initially located on the Permian Attwood volcanic rocks, the “old diorite’ and the Tertiary Park Rill
andesite. However, because of excessive snow condition on October 11th, only twe of these, claims
Low-3 and Low-4, were finally staked and recorded.

The Low-3 claim (Tenure No. 390296) is situated 3 km south by southwest from the town of Greenwood
in the area immediately northeast of the Boundary Creek camp site. Access is directly from Highway 3.

The Low-4 claim (Tenure No. 390297) is 5.8 km southwest of Greenwood and 0.8 km northwest of the
falls on Boundary Creek. Access is from the Baird gravel pit road.

.

Signature of Grantee } ) n-, £ { é " {2 Date [ ! LA (Zﬁ ool

Signature of person filling out Final Prospecting Report if other than grantee
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Table 2a Field Notes for Greenwood Prospecting Traverses

Field No.

WOOL 1
WOOL
WOOL
WOOL
WOOL
WOOL
WOOL
WOOL
WOOL 9
WOOL 10
WOOL 11
WOOL 12
WOOL 13
WOOL 14
WOOL 15
WOOL 16
WOOL 17
WOOL 18
WOOL 19
WOOL 20
WOOL 21
WOOL 22
WOOL 23
WOOL 24
WOOL 25
WOOL 26
WOOL 27
WOOQOL 28
WOOL 29
WOOL 30
WOOL 31
WOOL 32
WOOL 33
WOOL 34
WOOL 35
WOOL 36
WOOL 37
WOOL 38
WOOL 39
WOOL 40
WOOL 41
WOOL 42
WOOL 43

Q0 ~1 o Lh o L R

Location Unit Description
Boundary Falls area, Attwood Gp., black graphitic schistose metasediments, fol. 138%/31° NE
Boundary Falls area, Attwood Gp., dark siliceous argillite and chert pebble conglomerate
Boundary Falls, Lat 49°03.0° Long 118°40.5°, Attwood Gp. dark blue-gray schist
Boundary Falls area, Attwood Gp., graywacke, chert pebble conglomerate, beds 121°/34° NE
Boundary Falls area, Attwood Gp., typical fine grained greenstone with cataclasic textures
Boundary Falls arca, Attwood Gp., typical fine grained greenstone with some carbonates
Boundary Falls, Lat 45°03.2° Long 118°40.5", Attwood Gp., typical fine grained greenstone
Boundary Falls, basic hornblende porphyry dike cutting serpentite
McCarren Creck , Attwood Gp., altered carbonated greenstone (on main road)
McCarren Creek , Attwood Gp., light gray brittle metasedimentary rocks (on power line)
McCarren Creek, Lat 45°02.1° Long 118°41.6°, Brooklyn Gp?, microdiorite dike
McCarren Creek, Attwood Gp., mottled green epidotized volcanic breccis (on power line)
McCarren Creek, Attwood Gp., typical fine grained chloritized greenstone (on power line)
McCarren Creek, Attwood Gp?, gray microdiorite dike {(on power line)
McCarren Creek, Lat 49°02.0° Long 118°41.0°, Attwood Gp., greenstone (on gas pipe ling)
McCarren Creek, Lat 49°02.0° Long 118°41.1" Brooklyn Gp?, andesite dike, (gas pipe ling)
McCarren Creek, Lat 49°01.9" Long 118°41.2°, Attwood Gp., greenstone (on gas pipe line)
McCarren Creek, Attwood Gp?, gray microdiorite dike {on gas pipe line)
McCarren Creek, Lat 49°01 8’ Long 118°41.3°, Attwood Gp., diabase dike (on gas pipe line)
McCarren Creek, Attwood Gp., fine grained, brittle gray greenstone (on gas pipe line)
McCarren Creek, Lat 49°01.8" Long 118°41.5°, Attwood Gp., greenstone {on gas pipe line}
Rusty Mtn., Lat 49°00.7" Long 118°37.6°, Attwood Gp., typical fine grained greenstone
Rusty Min., Lat 49°00.7" Long 118°37.5°, Attwood Gp., epidotized greenstone
Rusty Min., Lat 49°00.6" Long 118°37.5°, Attwood Gp? gray granular diabase
Gidon Creek, Lat 49°01.3" Long 118°38.5°, Attwood Gp., greenstone //f Winner gabbro
Winnipeg Mine, Lat 49°04.4” Long 118°34.4°, Attwood Gp., greenstone drill core
Winnipeg Mine, ‘Old Diorite’ medium grained anorthositic gabbro
Winnipeg Mine, “Old Diorite’ medium grained gabbro
Lind Valley, Lat 49°04.4° Long 118°39.6", Attwood Gp., massive pyritiferous greenstone
Lind Valley, Lat 49°04.2” Long 118°38 3", Attwood Gp., silicified basaitic andesite
Lind Valley, Lat 49°04.5° Long 118°38.6", Attwood Gp., typical fine grained greenstons
Lind Valley, Lat 49°04.0" Long 118°36.2°, Attwood Gp., typical fine grained greenstone
Skeff Creek, Lat 49°03.9" Long 118°35.4°, Attwood Gp?, silicified andesite
Skeff Creek, Lat 49°03.9" Long 118°35.4°, Attwood Gp., massive greenstone
Hartford Junction, Lat 49°04 8’ Long 118°35.7°, Attwood Gp., massive greenstone
Hartford Junction, Lat 49°04.8° Long 118°35.5°, Antwood Gp., massive greenstone
Winner claim, Lat 49°04.3" Long 118°35.4°, “Old Diorite’ medium grained gabbro
Boundary Creek, Lat 49°02.1° Long 118°43.4°, Park Rill Mbr., merocrystalline andesite
Boundary Creck, Lat 49°01.5° Long 118°44.2°, Park Rill Mbr., merocrystalline andesite
Boundary Creek, Lat 49°01.1" Long 118°44.7°, Park Rill Mbr., merocrystalline andesite
Boundary Creek area, Attwood Gp., massive greenstone
Boundary Creek area, ‘Old Diorite’, medium grained gabbro
Lotzkar Park, Greenwood slag deposit



TN

Table 2b Notes for Greenwood Ancillary Sampling Stations

Sample
No.

GNW 80
%0
124
202
205
207
246
275
2596
208
303
313
314
426
427
433
461
645

Location Unit Description

Gibbs Creek area, Brookln Gp., dacitic dike cutting Attwood black shales

Winnipeg Mine, Attwood Gp., Greenstone from drill core

Idaho Mine pit, Lat 49°05.9" Long 118°36.8°, Attwood Gp., typical feeder diabase dike

Lind Valley, Attwood Gp., typical massive fine grained greenstone

Lind Valley, Attwood Gp., massive brittle greenstone, similar compesition to Winner gabbro
Lind Valley, Brooklyn Gp?, diorite/microdiorite intrusion

Keno claim, Lat 49°03.9" Long 118°33.3°, Attwood Gp., typical fine grained greenstone
Winnipeg Mine area, Lat 49°05.0° Long 118°33.6°, "Old Diorite’, anorthositic gabbro

Rusty Mountain, Attwood Gp., silicified basaltic andesite

Rusty Mountain, Lat 49°01.2° Long 118°39.3", Attwood Gp., typical fine grained greenstone
Lind Valley, Lat 49°04.2° Long 118735.8°, ‘Old Diorite’, medizm grained gabbro

Haulage road, “Cld Diorite®, medium grained locally rusty weathered gabbro

Hartford Junction, Attwood Gp., poss. feeder gabbroic intusion

Lind Valley , Attwood Gp., typical massive fine grained greenstone

Lind Valley, Lat 49°04.2° Long 118°39.9°, Attwood Gp., sheared metasedimentary rocks
Porter Creck area, Attwood Gp., typical fine grained greenstone

Porter Creel area, Attwood Gp., typical fine grained greenstone

Haas Creck arga, Attwood Gp., fine grained greenstone
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Figure 4 Distribution of Sampling Localities in the Greenwood Area

0 1 a
S I kl‘Dﬂ‘lB“ESI

Greyhoun

<\
Maother Lode -p?
1 2
| N\

.

TR

Ao P

‘LL;::; _@¥Oro Denoro

July Creek

e 2eMEDMa

¥ Knob

Brooklyn Gp. Penticton Gp.

Attwood Gp.

Hill

Bedded rocks
Tertiary

Park Rill volcanics

(2] Nimpit Lake volcanics
(1] vellow Lake volcanics
Kettle River sandstone

Triassic

[C37] Enolt voicanics
Limestone,
argiliite E Semn

Sharpstone conglomerate
and sandstone

Marron
Farmation

Permo-Carbonaceous

Greenstone

[5/%] shale, greywacke, limestone

[[37] sharpstone conglomerate + sandstone

Basement Complex

@] Metachert, schist, gneiss/marble
Igneous intrusions

Tertiary

[CH_] Coryell plutonics

[[&7] piorite and pulaskite dykes
Cretaceous

Ultramafics

@ Granodiorite /gabbro

Quaniz feldspar porphyry
Triassic

—_ﬂiiiodiorite S A n B
Old diorite

@ S‘amph'ng station
. Fault

A Au-Cu skarn deposit




tor i
SEN

(! i
- | I\
N ))
il
(i SN
g it

- )
4 R ’5
WON
g R -
AN &
» o

o DEAPWOOR M) 1] LY 'J
NENC I ) Q
AR 2
1 \ y E 08 w0 t/%‘\" 51455 i ;??“g% \‘_ 5 y
» f - ] .."_.' \
\ ‘* LIS
o~

e
L

L T
b
! ’ By {r"rvl—ﬁ{ii‘\\% SN R Coatline/R —-——.
A P A N R | B i
N *@mx = o =
=) : Floooed lond
t ¥
(] x b D e
)d g e -
1) Re e
( oot e
= ,". j%‘ l‘ £ '.. .‘..' " ¢ { \ :'u M' é
T NP e > ; N
= " € ."" f.'fiﬂ I'/ ,)/‘!l/,}lljy'./(f\ ;i-“’z A L ; \. v" i v c ”::: 8::::
by > / odh (1B X R | '
: M\S \ RN AR SRS | ————
g§ '{ ) A NS \5.;5 = \ -f}a/éf d R T T e
) A _0\\‘ 2\ R A - 4_4 3
)l"‘ (;L‘\ ‘!"'_\\ \_fb P 7’ 4 l‘fq 3
TN A T
\',,"_ﬁ‘" « =V
o A= -"'.-, ' ;-’(,\gglg N ..\" ( Figure 5
IS .—f‘{“—;—lﬁ!ﬂ"—“ { /| Greenwood Prospecting
; A X o K ; ;
X W((ﬁ ?f’“f“p?twvd‘;\f i Traverses and Stations
\\ ,‘ Y ; t&,’.lﬂi}@’ﬁlﬁy ' P e s 5
0 W L ;t"\" !/ Z
& 2 "%:‘M P //f : } W U )
‘ = |/




Photos 5 and 6 Roxul (West) Inc. office and plant, Industrial Parkway, Grand Forks, B.C.



Photo 7 Panorama of Roxul Inc,, ‘Old Diorite’ quarry site, Winner ¢.g. claim (sta. Wool-37)
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Photo 9 “Old Diorite’ showing ophitic intergrowth of plagioclase, pyroxene and amphibole



Appendix I Laboratory Results



| teckcominco

' J.A. Mcteod

Manager, Exploration Technical Services

B. Neil Church

600 Parkridge Street
Victoria, B.C.

VB8Z 6N7

11 September, 2001

Dear Neil: RE: Eocene(Ecoka/Man) Samples / E.R.L. Job V01-322R

Twenty (20 samples of Eocene tuffaceous rocks were received for X-ray diffraction
study (XRD) with emphasis on zeclite mineral characterization.

LAB NQ. FIELD NO.
R01:4168 ECOKA 21A ™
R01:4169 ECOKA 21B
R01:4170 ECOKA 22B
RO1:4171 ECOKA 22C
R01:4172 MAN 10B
R01:4173 MAN 12D
R01:4174 MAN 22
R01:4175 MAN 28A
R01:4176 MAN 28B
R01:4177 MAN 31
R01:4178 MAN 33A
RG1:4179 MAN 36
R01:4180 MAN 38
R(G1:4181 MAN 58
R01:4182 MAN 58
R01:4183 MAN 6CA
R01:4184 MAN 60B
R01:4185 MAN 76
R01:4186 MAN 78A
R01:4187 MAN 78B

Teck Cominco Metals Ltd.

Exploration Research Lab.® 1486 East Pender Sireat®Vancouver, B.C.aCanada V5L 1¥VBePhone: (604) §35-3032%Tax: {604) 844.2666



Lelter To: Neif Church 7 RE: Eocene Tuffaceous Samples f ER.L Job V01-322R / 11-Sept-Q1/ Page -2-

The samples were split into two fractions. One split was pulverized and was then
analyzed by X-ray diffraction. The remaining portion will be kept for possibie further

analyses.

Random mounts of powdered samples were prepared. X-ray diffraction analysis was
performed using a SIEMENS D-500 automated diffractometer with Cu K alpha 1
radiation and a Ni-filter. The X-ray diffraction patterns were collected by step scanning

from 5° 26 to 60° 208. The data was interpreted manually using Powder Diffraction
Data for Minerals (1974, 1981) as references.

The zeoclite group minerals proved to be:

1. Clinoptilolite — (Na,K,Ca)y3Al:{(Al,Si)511302512H20 and
2. Wairakite — CaAl;Si30422H,0 (calcium analogue of Analcime)

No other zeolites were found to be present.

The whole rock X-ray diffraction study results are presented in the attached Table 1.

The X-ray diffraction patterns are attached.

Yours truly,

/}5'@4#@_

J.A. McLeod, M.A.Sc., P.Eng.
Manager, Exploration Technical Services
E.R.L.

JAM/skw

App. (Table 1)
Att.  (diffractograms)
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TABLE 1.
X-RAY DIFFRACTOMETRY STUDY RESULTS

ERL LAB NO | FIELD NO MINERALS
RO1:4168 Ecoka 21a | Clinoptilotiite | Quartz Plagioclase Amphibole | Smectite
{s) {mo) Dligoclase? Hornblende | {mi)
(mo) (vm)
RO1:4169 Ecoka 21b | Clinoptilotlite | Quartz Andesine Smectite
(s) {ma) Oligoclase {mi}
{(mo) _
RO1:4170 Ecoka 22b | Quartz Plagioclase Amphibole Smeclite Mica
{mo) Oligoclase? Hornblende {vm) {vm)
{mo} (vm}
RO1:4171 Ecoka 22¢ | Quartz Plagioclase Amphibole Smeclite Mica
{mo) Oligoclase? Hornblende {vm) {vm)
{mo) {vmy
RO1:4172 Man 10b Clinoptilolite | Quartz Plagioclase Smectite
(s) {(mo} (mi) (i)
R01:4173 Man 12d Quartz Plagioclase Smectite Hornblende { Mica
{mo) Qligoclase? {mi) ? {wm)
{mo) {vm)
R01:4174 Man 22 Sanidine Plagioclase Smectite Mica Wairakite
(5) Albite? {mo} Biotite? {mi)
{mo} {mi)
RO1:4175 Man 28a Plagioclase | Sanidine Clinoptilolite | Wairakite Smectite
Albite {mo) {mi} {mi) {mo)
{s)
RO1:4176 Man 28b Quartz Plagioclase Clinoptilolite | Hornblende | Smectite
(mo) Oligoclase? {rmi) ? (mi)
(mo) (vm)
R01:4177 Man 31 Wairakite Orthoclase Smectite Diopside?
(s) (mi) (mi) (mi)
R01:4178 Man 33a Quartz Plagioclase Clinoptilolite | Hornblende
{mo) Oligoclase? {mni) 7
(ma} (vm)
ROt:4179 Man 36 Quartz Plagioclase Clinoptilolite [ Hornblende | Smectite
{mo) Oligoclase? {mo) 7? {mi)
(mo) (vm)
R0O1:4180 fan 38 Sanidine Plagioclase Quariz Smectite Clinoptilolite Diopside?
(s) (mi) (mi) (mo) (mi) (mi)
RO1:4181 Man 68 Quartz Piagioclase Sanidine Clinoptilolite | Smectite
{mo) Albite? {mo) {mi) {mi)
(mo)
(3} - significant
{mo) - moderate
{mi} - minor
{vm} - very minor page 1




X-RAY DIFFRACTOMETRY STUDY RESULTS

TABLE 1.

ERL LAB NO | FIELD NO MINERALS
RO1:4182 Man 59 Wairakite Plagiociase Sanidine Smectite Quartz
(s} Albite? {mo) {mo) {ull}
(mo)
R01:4183 hMan 60a Quartz Sanidine Plagioclase Smectite Pyroxene
{mo) {mo) Albite? {mo) Hedenbergite?
{mo) (mi)
R01:4184 Man 60b Wairakite Sanidine Plagioctase Smectite
(s} {mo) Albite-Oligocl. | {mo)
{mo)
R01:41856 Man 76 Clinoptilolite | Plagioclase Quartz Smectite
{s) Oligoclase? (mi) {mi)
(s)
R01:4186 Man 7Ba Sanidine Plagioclase Smectite CQuartz Clinoptilclite Mica
{s) Albite? {mo) {mi) {rmi) Biotite?
(s} {mi)
R01:4187 Man 78b Clinoptilolite | Plagioctase
(s) Albite-Oligocl.
(s) - significant
{mo) - moderate
{mi) - minor
{vm) - very minor page 2
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<R0104165.MDI> ECOKA 21A

[JADE - Peak List Report}

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1(sec), Max-l = 1855, Anode = CU

Data: 08-21-01@13:00

Search Parameters: Fitter = 11(pts), Thweshoid = 3.0(esd), Peak-Cutoff = 0.5%, 2-Theta Zero Cffset = 0.0{deg)

Hote: Intensity data from raw counts, Swnimit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-aphat>
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<R0104169.MDI> ECOKA 218

IJADE - Peak List Report]

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1(sec), Max-I = 1623, Anode =CU

Date: 08-21-01@14:43

Search Parameters: Filter = 11(pts), Threshold = 3.0{esd), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0{deg}

Note: Imensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-alphal>
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<R0104170.MDI> ECOKA 228
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<R0104170.MDi> ECOKA 22B

[JADE - Peak List Report]

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1{sec), Max = 5549, Anode = CU

Date: 08-22-01@13:24

Search Parameters: Fitter = 11{pts), Threshold = 3.0{esd), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0{deg)

Note: Intensity data from raw counts, Summit peak location, Wavelength for compuling d-spacing = 1.540562<CU, K-alphat>
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<R0104171.MDI> ECOKA 22C
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<R0104171_MDI> ECOKA 22C

[JADE - Peak List Reporf]

Scan Parameters: Range = 5.0-58.5/0.05, Dwell = 1{sec), Maxd =5130, Anode = CU

Date: 08-22-01@13:49

Search Parameters: Filter = 11(pts), Threshold = 3.0{esd), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0{deg}

Note: Intensity data from raw counts, Summit pezak location, Wavelength for computing d-spacing = 1.540562<CU, K-alphal=>
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<R0O104172.MDi> MAN 10B

{JADE - Peak List Report]

Scan Parameters: Range = 5.0-59.5/0.05, Dwefl = 1(sec), Max-l = 2598, Anode = CU

Date: 08-22-01@)14:12

Search Parameters: Fitter = 11(pts}, Threshold = 3.0(esd), Peak-Cutoff = 0.5%, 2-Theta Zera Offset = 0.0{deg)

Note: intensity data from raw counts, Summit peak location, Wavelength for compuiing d-spacing = 1.540562<C\, K-aipha1>
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<RO104173.MDI> MAN 12D [JADE - Peak List Report]
Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1(sec), Max = 5165, Ancde = CU Date: 08-22-01@14:36
Search Parameters: Fitter = 11{pts), Threshold = 3.0(esd), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0{deg)
Note: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CL), K-alphati>
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<R01049174.MDI> MAN 22

[JADE - Peak List Report]

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1{sec), Max-l= 1362, Anode = CU

Date: 08-22-01@15:03

Search Parameters: Fiter = 11{pts), Threshold = 3.0{esd), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.D(deg)
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| Note: Intensity data from raw counts, Summit peak focation, Wavelength for computing d-spacing = 1.540562<CL), K-aipha1>
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<R0104175.MDI> MAN 23A

[JADE - Peak List Report

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1{sec), Max = 2191, Anode =CU

Date: 08220181528

Search Parameters: Filter = 11(pis), Threshold = 3.0(eed), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0{deg)

Mote: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CL}, K-alphai>
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<R0104176 MDI> MAN 288 [JADE - Peak List Report]
Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1{sec), Max-l = 3768, Anode =CU Date: 08-22-01{)16:18
Search Parameters: Filter = 11{pts), Threshold = 3.0{esd}, Peak-Cutoff=0.5%, 2-Theta Zero Offset = 0.0{deg)

Note: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-alphat>
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<R0104177.MDI> MAN 21

[JADE - Peak List Reporf]

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1(sec), Maxd = 3603, Anode =CU

Date: 08-22-1@16:42

Search Parameters: Filter = 11{pts), Threshold = 3.0{(esd), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0{deg)

Note: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-alphai>
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<R0O104178 MDI> MAN 33A

JADE - Peak List Repor]

Scan Parameters: Range = 5.0-59.5/0.05, Dwefl = {(sac), Max-l = 5044, Anode = CU

Data: 08-23-01809:02

Search Parameters: Fitter = 11{pts), Threshold = 3.0(esd), Peak-Cutoff = 0.5%, 2-Theta Zero Dffset = 0.D{deg)

Note: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-alphai>
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<R0104179 MDI> MAN 26

[JADE - Peak List Report]

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1(sec), Max-l = 2509, Anode =CU

Date: 08-23-01@09:32

Search Parameters: Filter = 11{pts), Threshcld = 3.0{esd), Peak-Cutoff =0.5%, 2-Theta Zero Offsat = 0.0(deg)

Note: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-alphat>
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[JADE - Peak List Report]
Date: 08-23-01@10:03

<RO104180.MDI> MAN 3&

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1(sec), Max-i = 1643, Anode = CU

Search Parameters: Filter = 11(pts), Threshold = 3.0(esd), Peak-Cutoff = 0.5%, 2-Theta Zera Offset = 0.0(deg)
Nate: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-alphal>
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<R0104181.MDl> MAN 58

[JADE - Peak List Report]

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1(sec), Max-l = 3827, Anode =CU

Date: 08-23-01@10:57

Search Parameters: Filter = 11{pts}, Threshold = 3.0{esd), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0(deg)

Note: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-alpha1>
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<RO104182.MDI> MAN 59

[JADE - Peak List Report]

Scan Parameters: Range =5.0-59.5/0.05, Dwell = 1{sec), Max-1 = 1802, Anode = CU

Date: 08-23-01@11:32

Search Parameters: Fitter = 11(pts). Threshokl = 3.0{esd}, Peak-Cutoff = 0.5%. 2-Theta Zero QOffset = 0.0{deq}

Mote: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-alphat>
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<R0104183. MDI> MAN 60A

[JADE - Peak List Repori]

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1(sec), Max-!= 2001, Anode =CU

Date: 08-23-01@12:26

Bearch Parameters: Filter = 11{pts), Threshold = 3.0{esd). Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0{deq)
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Note: intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CL), K-alpha1>
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<R0O104 184 MDI> MAN 60B

[JADE - Feak List Report]_

Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1{sec), Max-| =2081, Anode =CU

Date: 08-23-01@12:58

Search Parameters: Filter = 11{pts). Threshold = 3.0{esd), Peak-Cutoff =0.5%, 2-Theta Zero Offset = 0.%{den)

Note: intensity data from raw counts, Summit peak location, Wavelength for compirting d-spacing = 1.540562<CU, K-alpha1>
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Intensity(Counts)
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<R0104185 MDi> MAN 76 [JADE - Peak List Report]
Scan Parameters: Range = 5.0-59.5/0.05, Dwell = 1{sec), Max-{ = 1506, Anode =CU Date: 08-23-01@14:40
Search Parameters: Fitter = 11(pts), Threshold = 3.0{esd), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0{deg)
Note: intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CLU, K-alphai>
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<R0H04186 MDI> MAN 78A

{JADE - Peak List Report]

Scan Parameters; Range = 5.0-59.5/0,05, Dwell = 1(sec), Max-l = 1541, Anode = CU

Date: 08-23-01@15:06

Search Parameters: Filter = 11{pis), Threshold = 3.0(esd), Peak-Cutoff = 0.5%, 2-Theta Zero Offset = 0.0{ceg)

Mote: Intensity data from raw counts,

Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-glpha1>
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Intensity(Counts)
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<RO104187.MDI> MAN 788
Scan Parameters. Range = 5.0-59.5/0.05, Dwell = H{sec), Max = 1685, Anode =CU

[JADE - Peak List Report]
Date: 08-23-01@16:04

Search Parameters: Filkker = 11{pts), Threshold = 3.0(esd), Peak-Cutoff=0.5%, 2-Theta Zero Offset = 0.0{deg)

Note: Intensity data from raw counts, Summit peak location, Wavelength for computing d-spacing = 1.540562<CU, K-alphal>

)

f 2-Theta

dfA} h k |

86

Peak

P%

Area

A% PWHM

SizefA

~

- . 5:?5_0_.._ .-
.. 2991

s
e R3FO2
- 3¢\ - S

LA L
... 8798 mes .
o 10490
SN - S
wend3048
CA3se
U 7. ) || EOT -
JUDS 5 &1 /| S

506

80

6.3

8

21e

0.074

>1000

_BITH4

8060

487
389 .

120
128

-

E-T 5% BN

9.

242

‘,2:1,,‘, c e
¥ S
11

0100
0265 5

0.083

B8

185

87,
67

82
9.1

0147 =

0.224

216

ra

B )

6.1

-1 . S

L A6568

423504 344 148 16 25 33 0432 _>1000 |
42062 340 84 __ 66 __ _ 16___21 0147 >000 |

37508

68

53

S
-~

253
- o

259

7.
135 .

10
184

103

4.0

0325
0254

S )
47

1274 1000
1458

189

728

101 __

100.0

S138 o023y

0.457.

37030

114

89

.

14

18

>1000

L
9

45 0340 1000
0091

2000 |18

29.899

o 20805
28098
28569

32089

213

374

80 .

28763

584
402

283

613

481

222 82

B30 463 0438

B 1+ R
3l 03

5.7

0170

0.116

>1000__

000 |

|17 3 24448 36379 36 T5_ 59 9 130083 =000 ] 17 |
18 - 25045 35526 398 181 128 33 44 0160 _ >1000

19| 28046 34183 : 455 . 380 298 122 187 0256 426 o189

| 20 | 26338 83800 4256 376 295 90 123 0181 %3

.21 26.872 st 490 185 _ 145 28 37 OM7 1000 | 2

‘. 26| _.30339 2843 . 392 34 3010 124 170 0258 409 | 26
27T 31852 27988 JA400 334 300 97 133 02 659 2T
128 ] 32658 27396 404 168 132 304 0142 _ >1000 |28 |
29 35,307 2.5400 352 168 132 52 70 0243 437 29
| 30 36,652 2.4408 . a5 70 55 10 1.3 0407 _ >1000 30

38.106

36.905
| 37140

24336
24187

23596

L. 348

.. 102

9T

61

a.0

40

54

0.309

309

.18
4.8

6

L

23 .

0.139

>1000

08

0,078

_>1000

44,595

20173

8

1.0

>1000

46.295

..1.9595

27

7

0.157

>1000

51477

48797
50245

18143

__ 19397

1.7738

§

21

.23

0.132

. .
29

0.062

0.130

21000

>1000

=000

...55.807

--18514

T

09

0.086

minco ERL

56,945 16157 - 240 s4 42 8 100104 >1000 | 40
_End-of-List o o e o .

=<c\peogne~ 1'datescanidata-01> Thursday, Aug 23, 2007 §04:06p









Major oxide data mailbox:/C%7C/8"" AT 301/ mailTINBOXid=AC...73IBAGF10FODCE@ ver cominco.comfenumber=1344

Subject: Major oxide data
Date: Fri, 5 Oct 2001 13:49:02 -0700
From: susie.woo@teckcominco.com
To: nchurch@bc.sympatico.ca

- <<v010322,C5Vs>
hardecopy with inveice will be c¢ouriered with your samples

. Susie Woo
Lab Administrator
Teck Cominco Metals Ltd,, E.R.L.

CHURCH, NEIL-X01
Job v 01-0322R

ECORA/MAN SAMPLES Report date 4 OCT
LAB NO FIELD NUMBER 8i02 Tig2 Al203 Fal03 FalQ HRo Mgl a0 WazQ K20 P205 Ba(4) LOI TOTAL
% % % % % % % % % % % % % %
ROLQ4168 ECOKA 21A 59,90 0.47 13,51 3.3% 0.03 2.41 4,18 1.22 2.16 n.18 D.1B 11.5D 99,11
ROLO4171 ECOKA 22C 67,20 0.46 14,60 3,44 0.05 1.50 3.00 3.06 4,34 D.15 0.08 [ 1] 99.54
ROLD41YT? MAN 31 50.38 0.983 15.68 6.75 ©.07 A.7% 3. 48 5.05 3,60 0.61 0.13 9.28 9.7
ROLD4184 MAMN 60B 52.35 0.93 15,77 £.589 ¢.10 2.30 4_Bf 3.43 4,34 Q.70 0.15 T.17 95,59
RO1G4187 MAN 788 57.79 G.49 14.26 3.32 0.02 2.31 4.84 \, 1.05 1.10 0,12 0.21 13.17 98,76

I=inpufficient sample Xwsmall sample Exaxcesds calibration Cwebeing checked RarTevisad
If requested aoalyses are oot ghown ,results are to follow

ANALYTICAL METHODS
Feoo determiosd by acld digmation /volumatric.LOY determined gravimetrically
Othar alemsnts by Li borate fusion/XRF .Where ao FeQ value shown 'Fa203)’ is total Fe as Fe2d3
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Sample Mg# Si02  Tio2 Al203 Fe203* MnO MgQ Cal NazQ K20
GNW-207 45,55 61.14 0.42 17.16 5.16 0. 11 218 455 2.76 2.43
GNW-303 58.32 46.98 0.52 14.98 12.61 0.22 891 12.39 1.49 0.53
GNW-313 73.80 49.66 0.19 16.84 6.28 013 8.93 962 1.70 2.36
GNW-314 72.98 50.32 0.16 13.70 825 019 11.26 9.30 2.28 0.53
PH-275 70.92 48.53 0.15 17.41 7.89 0.15 9.84 11.32 1.97 0.35
LEX-298 5163 50.32 112 15.08 11.26 0.16 6.07 6.13 475 0.55
GNW-80 40.01 67.70 0.70 16.10 291 0.03 0.98 0.50 6.69 0.83
GNW-205 68.26 50.09 0.28 15.78 8.75 0.17 850 10.08 2.26 0.34
LEX-296 51.85 58.21 1.09 15.39 8.47 0.05 517 3.88 3.44 018
PH-124 512 49.62 2.14 15.11 10.95 0.15 58 6.75 375 1.83
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£.0, Box 4300 - 145 Concession St
Lokafeld - Ontaro - KOL 2HO
Phone: 705-852-2038 FAX: 705-652-6441

ACME Analytical Laboratories Ltd.

Monday, Septermnber 24, 2001
Attn : Clarence K.M. Lecng cleong@acmelab.com ' |

Date Rec, : 17 September 2001
852 East Hastings St LR Report : CAS0S3.SEPO1
Vancouver, B.C., V6A 1R6 Project : 2102346
Canada Cllent Ref : File # A103085

Phone: 604-253-3158
Fax:604-253-1716

CERTIFICATE OF ANALYSIS

™ Final Report

Sample ID SI02 AiZ03 Fe203 MgO CaO Na20 K20 Ti02 P205 MnO Cr203 V205 LOI Sum

% % % % % % % % % % % % % %

1. WOOL-3 729 8.75 340 148 4.06 3.84 017 036 006 0.12 <0.01 <001 430 99.5

2: WOOL-5 £6.9 15.1 109 778 1.14 343 0.02 Q.60 0.04 0.18 =<0 0.06 501 101.1

3: WOOL-6 506 1489 900 654 581 387 007 045 003 045 <001 005 749 988

4: WOOL-7 555 155 896 657 607 499 010 035 003 0.6 <001 0.04 240 10038

5. WOOL-10 £66.9 13.3 849 308 055 2381 126 068 008 007 0.02 0.04 277 1007

6: WOOL-11 54.9 16.3 6.69 321 325 233 827 093 016 0.05 <0.1 0.03 277 8849
> 7:WOOL-13 516 162 102 688 477 472 196 116 019 008 <001 0.06 246 1003
8: WOOL-16 584 157 865 393 204 272 284 103 024 014 <001 004 348 092

9: WOOL-22 512 146 104 489 867 441 180 087 039 016 <001 005 2.60 99.7

?  10: WOOL-25 47.4 16.0 10.1 591 142 313 030 127 0.14 0.20 0.01 0.06 1.39 1001
> 11: WOOL-27 469 184 796 094 109 199 075 044 <001 047 <001 003 359 1008
- 12:WOOL-28 511 182 457 842 10.9 269 086 042 <001 000 001 002 230 99.0
13: WOOL-29 54.0 15.1 132 460 743 369 015 083 0.06 022 <0.01 0.06 1.57 1008
14: WOOL-30 52.6 13.1 TH90Q 802 652 3.8¢ 3.08 0.86 048 0.13 0.05 .02 241 891
15: WOOL-31 524 158 101 7.04 6391 281 022 042 003 022 <001 005 447 100.6

Ouilina LIMS

page 1L of 2

A MEMBER OF IAETL CANADA

Accredited by the Standards Council of Canada and CAEAL for specific registered tests,
The analytical results reported hereln refar to the samples 45 received. Reproduction of this saalytical repart in full or In part is prohiblitad without grior written approval.



Gatme LIMS

_akenieldResearch ()

P.0. Box 4300 - 185 Concsasion St
Lakafiald - Catarla - KOL 2HO

Phone: 705-852-2008 FAX: 705-652-6441 | Report : CAS053-SEPOL
Samplo 1D SI02 Al203 Fez03 MgD CaO Na20 K20 TiO2 P205 WMnO Cr203 . v205 LOI Sum
% % % % % Y Yo Ye % % Ve % % %
16: WOOL-32 530 156 101 533 578 4.05 028 057 0.04 021 <001 005 514 100.1
17: WOOL-33 £8.3 148 903 558 230 553 048 043 004 016 <001 004 315 998
< 18: WOOL-37- 471 167 941 114 122 074 032 012 <001 015 <001 0.03 324 100.4
- 718: WOOL-38 562 1490 663 48B4 580 273 403 095 087 0141 <001 003 340 993
20: WOOL-38 587 146 598 368 528 336 343 083 056 008 <001 002 298 1005
; 21: WOOL-40 568 148 633 366 571 350 323 088 054 009 <001 003 327 989
T 22: MAN-10 60.8 136 334 220 418 127 218 051 022 0058 <001 <001 110 994
23: MAN-22 58.7 1641 544 306 380 1.91 7468 087 049 010 <001 003 447 1002
24: MAN-60 594 137 aog 191 471 108 201 050 019 004 <001 002 117 983
25: G8C-85-5 551 16.7 114 420 827 685 073 061 004 024 <001 006 182 1010
26: DOH-80/8 569 1680 824 552 515 575 058 052 003 045 <001 005 203 1008

27T0UP.WOOL-3 737 876 335 147 400 380 017 037 007 042 <001 <001 434 1003

A

Roch Marion, B.Sc., C. Chem
Asslstant Manager, Analylical Services

page 2 of 2
A MEMBER OF IAETL CANADA
Accredited by the Standards Councit of Canada TAEAL for specific regktearad tésts,
; The sraiytical results repdrted hereln refer [o the samples a3 received, Reproduction of . Jiytical report in fuil or In part i prohiblted without prior written approval,
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Mr. Nail Church

2.21-800
November 16, 2001
Page 2
Results of CEC Analysis
Sample CEC
(meq/100g)
Man 60B 33.9
Man 76 128.6
Man 78B 151.8
Man 36 100.0
Man 10B 116.1
Ecoka 21A 112.5

BC Ressarch inc.



The Manuel Creek Zeolite Deposit (82E/04E)
B.N. Church, Ph.D., P.Eng.
The Cordilleran Roundup Meeting, January 22nd, 2002

Key Words: Industrial minerals, zeolites, Penticton Tertiary outlier, clinoptilolite, X-ray diffraction,
chemical analyses, cation exchange capacity.

Abstract

Zeolite mmerahmtmn {clinoptilolite) is found in abundance (to 69 %) at 4 localities within a 5 km long
belt of Eocene dacitic crystal vitric tuff beds (the Manuel Creek tuff) in the Keremeos area of south-
central British Columbia. The unit occurs between the Kitley Lake trachyandesite member (below) and
the Keams Creek basaltic member {(above) at mid-section in the Marron Formation in the southern part of
the Penticton Tertiary outlier. These zeolitic beds range up to 10 m thick and dip ~ 20 degrees easterly.
Geochemical results show that the quality of zeolite mineralization is as good or better than other similar
producing deposits at Princeton and in the Kamloops area.

Location and Access

The property, consisting of 10 two post claims (Kitty 1-7; Tom 1-3), is located in the headwater area of
Manuel Creek between 3900 and 4200 m elevation, centred 7 km northeast of Keremeos. Access to the
property is 10 km south of the Twin Lakes turnoff from Highway 3A via the Twin Lakes and Grand Oro
roads.

Program Objective

The main program objective is to determine the extent, control and quality of the zzolite mineralization in
the middle part of the Marron Formation in the southern part of the Penticton Tertiary outhier.

Background

The word ‘zeolite’ is derived from a Greek phrase meaning ‘boiling stones’ in reference to the visible loss
of water on heating, Zeolite minerals are hydrated aluminosilicates of the alkaline and alkaline earth
elements such as sodium, potassium, magnesium, lithium, barium and calcium. They form naturally from
the reaction between volcanic ash and alkaline water. The commercial application of natural and synthetic
zeolites stems from the mineral’s capacity for adsorption, catalysis and ior exchange. Natural occurring
zeolites are used for ion exchange, filtering, odour removal, chemical sieving and gas absorption.
Synihetic zeolites are also used as molecular sieves in the purification of gases and liguids, but at much
higher cost. Chabazite and clinoptilolite are the two natural zeolites most commonly used in commercial
applications. Mordenite, phillipsite and ferrierite can also be used. Chabagzite is the most important
member of the group, and clinoptilolite is the most abundant, Except for radioactive wasic ircatment,
only a small percentage of clinoptilolites have sufficient purity to be used for ion exchange; they are more
typically used in soil amendments such as vegetation of mine and metallurgical waste sites, animal feed,
odour and waste control, dimension stone and construction aggregates (see Moore, 2000; Griffiths, 1987,
Mumpton, 1988; Leggo, 2000; Leggo, 2001).



Geological Setting

In British Columbia zeolites are most commonly preserved in the Tertiary rocks because of the nsual
relatively low grade of regional metamorphism of these formations. The interior plateau area of British
Columbia is blanketed by a deeply dissected early Tertiary lavas, associated pyroclastic rocks and
intercalated sedimentary units. These rocks occur within a northwesterly-trending belt about 150
kilometres wide, extending 800 kilometres from the Republic Mining District in Washington State to the
Babine Lake area of central British Columbia. The thickness of these rocks ranges from less than 100
metres to more than 1200 metres. The base of the succession where best developed is composed of fluvial
sandstone and conglomerate. The upper boundary of these rocks is generally coincident with a gently
rolling “vpland surface’ locally unconformably covered by a veneer of Miocene and younger ‘plateau’
basalts of the Chicotin group.

In the Okailagan - Boundary region, the early Tertiary continental sedimentary and volcanic rocks and
associated intrusions fill the Penticton and Kelowna half grabens and the Toroda Creek graben that bisects
the Okanagan Highlands in the Midway - Rock creek area. The Springbrook Formation at the base of the
succession, is a polymictic conglomerate containing clasts derived from a geologically diverse pre-Tertiary
metamorphic terrane. This unit is followed by the Eocene Kettle River Formation consisting of rhyolite
tuffs, sandstones, shales and minor conglomerates that are, in turn, overlain conformably by the Marron
Formation consisting of phonolite, trachyte and andesite lava flows and breccias. In the north Okanagan
area, the Penticton Group is overlain unconforably by Miocene plateau basalts; near Vernon the felsic
Penticton volcanics are replaced by Eocene andesites and basalts typical of the Kamloops Group.
Structural control of the Tertiary outliers is related 1o a herringbone pattern of conjugate shears trending
northeast and northwest. These are important elements in a north-south stress scheme that is responsible
for the many northerly-trending grabens found scattered throughout the southern interior of British
Columbia from the Fraser River to the Rocky Mountains. The period 45 to 53 Ma witnessed intense
volcanic and tectonic activity across the Cordillera. This period corresponds to northerly movement of the
Pacific plate that produced oblique subduction of this plate under the North American craton. This stress
enging was active throughout the Cordillera during the Eocene. This resulted in a complex inter-
relationship of shears, tension faults and folds and the simultaneous development of grabens, folding and
thrusting in coastal areas, the southern interior, including the Penticton area, and eastern British
Columbia.

Mineralization

The occurrence of zeolites in British Columbia was first described by Church (1973) in a detailed study of
the Tertiary rocks of the White Lake basin near Pentiction area. Similar studies were done subsequently
in the Princeton and Cache Creek areas (see Marcille, 1989; Hogp, 1993). These describe some of the
most significant deposits of natural zeolites in Western Canada.

In the Penticton area zeolites are abundant in the lower part of the Penticton Group, possibly as the result
of ‘load’ metamorphism, although the composition of the host rocks was a no doubt controlling factor.
There is a close association of natrolite and secondary analcite with calcite in amygdale fillings in the
phonolite lavas of the Yellow Lake member of the Marron Formation. Clearly, the growth of these
zeolites was favoured by the alkali- and alumina-rich lavas at the time of eruption and cooling before
much leading. At Manuel Creck clinoptilolite and wairakite are associated with tuffaceous sedimentary
rocks high in the stratigraphic succession of the Marron Formation, suggesting the possibility of an
authigenic origin of these zeolites (Hora and Church, 1986).

The Manuel Creek tuff is light coloured, mainly gray or beige, massive and characterized by small
scattered black specks of biotite andfor amiphibole. In thin secion the rock consists mostly of glassy shards
replaced by zeolites and clay. Accessory minerals include plagioclase, sanidine, quartz, biotite, amphibole
and smectite. The Manuel Creek nuff and associated sedimentary facies has been traced southerly from a
point 2 km north of the West Kootenay power line 10 about 3 km south of the powerline (Figure 2). The
unit ranges up to 10 m thick, strikes on average from 010 to 015 degrees and dips 20 to 30 degrees
casterly. The related waterlain facies contain local concentrations of carbonacous woody trash and fossil
leaves. At the base the unit is intercalated with buff coloured siltstene and sandstone eroded from the



underlying Kitley Lake member (stas. 13, 33 and 59). Laterally, the tuff is mixed with lapilli and breccia
and interbedded brown sandstone containing lithic clasts derived from the Keamns Creek basalt (stas. 37,
78, and 60).

To determine the mineral composition of the Manuel Creek tuff, 20 samples from the 12 stations on the
tuff were submitted for X-ray diffraction analyses at the Cominco Laboratory in Vancouver. From this
collection the results show that 12 samples have clineptilolite as the sole zeolile and that 6 of these
samples have moderate to significant amounts of this mineral (i.e. Ecoka 21a, 21b, Man-10b, 36, 76 and
78b). It is noted that sample Man-78b is especially enriched in clinoptilolite accompanied by accessory
plagioclase. Sample Man-76, from a location 800 m south of sta. 78, is similar to sample Man-73b but in
addition it contains minor quartz and smectite. Sample Man-36 was collected approximately 1 km
northwest of sta. 78 and by comparison it has moderate amounts of clinoptilolite, quartz, plagioclase,
minor smegtite and amphibole. Sample Man-10b is from ar outcrop 1.2 km north of sla, 36 - it is
relatively enriched in clinoptilolite, contains a moderate amount of quartz, minor plagioclase and
smectite. Samples Ecoka-21a and 21b, from the top and bottom of the exposure at station Man-10, have
essentially the same accessory mineral composition as the clinoptilolite-rich Man-10a sample. Wairakite,
the caicium analogue of analcite, accompanies clinoptilolite as a minor mineral in sample Man-28a and in
significant amounts, without clinoptilolite, in samples Man-31, 59 and 60b. No other zeolite mineral
species were found in the collection.

Geochemistry

Quantitative analyses of zeolite content is done using the cation exchange capacity (CEC) values of the
samples according to the method outlined by Marcille (1989) based on clinoptilolite’s high selectivity for
NH,". (X-ray diffraction allows identification of the zeolite mineral species but only a rough estimate of
amounts.) The CEC determinations were completed by BC Research Inc. for 6 samples showing
significantly strong zeolite X-ray diffraction patterns. Assuming a CEC (meq/100)} value of 220 for pure
clinoptilolite, disregarding the effects of other minerals, the following
amounts are calulated:
CEC %

Ecoka-212 112.5 51

Man-10b  116.1 53

Man-36 100.0 45

Man-60b 339 15

Man-76 1286 38

Man-78b 151.§ 69

These estimates may be high due to the presence of other minerals, particularly smectite. The relatively
low result for Man 60b is because the zeolite in this sample is wairakite which is known to have poor
cation exchange gualities.

Whole rock silicate analyses of the zeolitized tuff unit were completed on 8 samples from various
localities. These analyses were intended to establish the composition range of the tuff and associated
waterlain sedimentary facies including the material reworked from the adjacent Kearns Creek and
subjacent Kitley Lake units.

The zeolitized rocks consists of beige or light gray shardy tuff, brown volcanic sandstone and buff
coloured siltslone. Samples Ecoka-21a, 22¢, Man-10b, 60a and 78b are typically dacitic composition.
Ecoka-22c is fresh vitric tuff with a few small, scattered feldspar and amphibole crystals and biotite
flakes. Ecoka-21a, Man-10b and Man-78b contain > 10% H,D and significant clinoptilolite - the glassy
matrix of these rocks being extensively zeolitized. Man-10a is dacitic tuff with some clay alteration.

Samples Man-31, 22, 60a are andesitic buff colovred and brown volcanic sandstone and siltstone.
Samples Man-31 and Man-60b contain >7% H,0 and significant wairakite; Man-22 has less H,0 and



wairakite. Man-31 is believed to represent sediment derived from the erosion of Kitley trachyandesite
lava underlying the dacitic tuff. Similarly, Man-60b is thought to be partly sourced from nearby Kearns
Creek basaltic andesite.

The following tabulation compares the chemical compesition of relatively fresh dacitic tff, analysis no.
Man-22c, clinoptilolite enriched tuff Man-78b and the average composition of clinoptilolite as given by
the New Mexico Burean of Mines and USGS:

Clinoptilolite
Man-22c Man-78b  USGS
Si0, 67.20 5779 64.7
. TiO, 0.46 0.49 0.2
e ALQ, 14.60  14.26 12.6
Fe,0, 3.44 3.32 1.8
MnO 0.05 0.02 0.1
MgO 1.50 2.33 1.1
Ca0 3.00 4.84 3.7
Na,0 3.06 1.05 1.0
KO 4.34 1.01 3.7

LOI 1.66 13.17

Work Done

Prospecting supported by the B.C. Prospectors Assistance Program in the Manuel Creek area was
completed in August 2001. With the assistance of air photos and TRIM maps (1:20,000 scale)
observations of the geclogy and mineralization were done from a grid of flagged claim lines and a
network of bush roads that service the towers of the West Kootenay Transmission Line that transects the
area (Figure 1). A total of 81 field slations were required to constrain the geography and geology of a
zeolitized dacite unit (here called the “Manuel Creek tuff”) for a distance of approximately 5 km (Figure
2). There are 12 stations that establish the location of the Manuel Creek tuff; 20 stations are oo the
underlying Kitley Lake member, 46 on the overlying Kearns Creek member, and a few additional stations
on the Nimpit Lake and Park Rill members at the top of the secticn. In total these rocks comprise a
block of Eocene lava flows several thonsand feet thick, dipping easterly and faulted against a pre-Tertiary
complex of Paleozoic and Mesozoic cherts, greenstones and granitic intrusions.

Physical work for the Manuel Creek project consists of staking 10 two post claims {*Kitty® and ‘Tom’
claims tenure nos. 388945-388952 and 390678-390679) and associated location lines and grid (Figure 1).
The property is centred 4 km southwest of Crofino Mountain, west of the headwaters of Park Rill in the
upper part of the Manuel Creek drainage basin. Access to the property is 10 km south of the Twin Lake
turnoff from Highway 3A via the Twin Lakes and Grand Oro roads.

The claims are aligned roughly N-5 following the 5 km long strike of the zeolitic wff unit.

The locaticn lines of the Kitty 1-5 claims (striking 128°) and the Tom 1-3 claims (striking 192°) are
crossed by the West Kootenay Power Transmission Line forming a "H’ shaped reference grid desigaed to
assist rock sampling and geological mapping.

For grid control the following co-ordinates have been established for the Kitty and Tom claims, No.1
claim posts (using a Garmin 12 GPS receiver).



Claim Co-ordinates UTM (NAD ‘83)
Latitude Longitude  elevation easting northing
Kitty 1 49°15.510" 119°43.870" 4300 301300 5459750
Kitty 2 49°15.216" 119°43.910° 4311 301180 5459250
Kitty 3 49°15.009" 119°44.045" 4368 301080 5458750
Kitty 4 49°14.659" 119°44.052°  4378" 300950 5458310
Kitty 5 49°14.441" 119°44.133°  4210" 300850 5457775
Tom 1 49°13.889° 119°44.121° 4208 302120 5456800
Tom 2 49°13.640" 119°43.190° 4027° 301950 5456310
Tom 3 49°13.427° 119°43.221° 4008° 301850 5455790

Markets:

World production of natural zeolites is estimated to be 3-4 million tonnes annually (Mineral Spotlight in
Industrial Minerals, December 2000 issue). China is the largest producer at about 2.5 million

tonnes annually and reserves are estimated to be 950 million tonnes. There are 50 mines where a large
part of the output is used as a cement additive. Cuba, Japan, USA and Hungary are the other significant
producers. The biggest markets for zeolite in the USA are pet litter, animal feed and horticulture.
Zeotech Inc. in Washington state is investigating the use of zeolite as a medium to store hydrogen gas for
fuel - the goal being to reduce the risk of hydrogen explosion.

Marcille-Kerslake (1991) has reported the onsite price for zeolites from Teague Minerals in Oregon, on a
truck load basis,was $85US per ton. Transportation costs vary depending on distance, but typically
range from $0.55 to $1.60US per ton, per 10 miles.

Currently cat litter in Canada sells for $10CAN for a 40 pound bag.

Conclusions

The results of this project are the discovery of zeolite (clinoptilolite) mineralization in abundance at
several localities within a 5 km belt of Eocene dacitic crystal vitric tuff in the Manuel Creek area, 7 km
northeast of Keremeos. These are station nos, Ecoka-21, Man 10, 36, 76 and 78 on the accompanying
map (Figure 1). Cation exchange capacity results on samples from these localites are 112.5, 116.1,
100.0, 128.6 and 151.8, respectively. The tuffaceous beds, up to 10 m thick, occur at mid-section in the
Marron Formation, between the Kitley Lake member (below) and the Kearns Creek member above
{above), in the southern part of the Penticton Tertiary outlier (Figure 2). The Manuel Creek zeolite
deposits are conveniently exposed along existing secondary roads which connect directly within ten
kilometers to Highways 3 which in turn Ieads to leads directly 1o the railway terminal at Oroville,
Washington.
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B.N. Church Geological Services
600 Parkndge St.,

¥Yictoria, B.C, V8Z 6N7

Tel. 250-727-3279

E-mail nchurch@telus. net

Florence Niddery

Box 130, Okanagan Falls, B.C.
VOH 1RO

Tel. 250-479-517

Fax 250-479-8409



Location of Proposed Project_...

Indicate on this map (using an "X") the
general location of each of the projects
covered by this proposal.
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