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Photographs 

Frontispiece No. 1 Post, Kitty #l claim, Manuel Creek acea 

Photo 1 Zeolitzed tiff beds between Keams Creek basalt and Kitley tracbyandesite (sta. Man-28) 

Photo 2 Intercalated zeolitized da&c hrff and tuff breccia (S&L Man-lo) 

Photo 3 Photomicrogmph of zeolitized dacitic crystal vitric tuff (sample Mao-lob) 

Photo 4 Photomicmgraph - feldspar, biotite, and amphibole in shady matrix (sample Man-1Oa) 

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 c.g. claim (Ha. Woo-37) 

Photo 8 Photomicrograph of Park Rill and&e with plagioclase, pyroxene and ore in glassy matrix 

Photo 9 ‘Old Diotite’ showing opbitic intergrowth of plagioclase, pyroxene and amphibole 
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D. TECHNICAL REPORT 

l One technical report to be completed for each project area. ~~Qf~WurdYku. 

l Refer to Program Regulations 15 to 17, page 6. 
Energy and Mii IJiv&x# 

SUMMARY OF RESULTS 
I-----‘~----‘--.~-- -- -.--~ j lnformntion on this kwm h matidmtiat fat 

. This summary section must be tilled out by all grantees, one for each project area 
1 one yur and Is r.bjeu to t,c prwidonr of 
j Lb* FIerdon efhfimmtiea Acl. 

Name .LL Iv;/ CL-,,L Reference Number Ot/OZ- P 73 

LOCATlONlCOMMODITIES 

Project Area (as listed in Part A) MI++, Lc ,( (Iv*, k K- MINFILE No. if applicable 

Location of Project Area NTS MOB2&Q2;L Lat &$?~I+,/;~ Long li?Q4.?*q’ 

of Location and Access 

Known Mineral Occurrences in Pmject Area 

WORK PERFORMED 

1. Conventional Prospecting (area 

2. Geological Mapping (hectares/ 

3. Geochemical (type and no. of s 

4. Geophysical (type and line km) 

5. Physical Work (type and ama 

6. Drilling (no. holes, size. dep 

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 aeolite mineralization is as 
good or better than other similar producing deposits at Princeton and in the Kamloops 

area. 

Prospectors Assistance Program - Guidebook 2001 15 



D. TECHNICAL REPORT (continued) 

,,- *PORT ON RESULTS 
\ 

l Those submitting a copy of an Assesvnent Report or a report of similar quality that covers all the key elements listed 
below arc not required to fill out this section. 

. Refer to ProgramRegulation 17D on page 6 for details before filling this section out (use extra pager ifnecessary) 

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

1. LOCATION OF PRWECTAREA [Outline clearly on accompanying maps ofappropriate scale.] 

t4; iv” 5 - “j- 

2. PROGw DEJECTtVE [Include original exploration target.] 

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

The results of this projzft ~co the discovery of zeolite (clinoptilolito) minenliitiott in abundance at 
several localities withio a 5 km belt ofl%cooo dacitic crystal vitric Nff in the Manuel Crezk area, 7 km 
northeast of Koremeos. Those am statjon nos. Bcoka-21. Mao 10.36.76 and 78 oh the accompanying 
map (.Figttre I). Cation exchange capacity results on samples from these Iwxlitos are 112.5, 116.1, 
100.0, 128.6 and 151.8. respectively (Folder 6). The Nffocmw beds, up to H) m thick, occorst mid- 
s&ion in the Manott Formation. between the Kitley Lake member (below) and the Keams Creek- 
member above (above), in the zottthem part of the Peotictoo Tertiary outlier (Figure 2). 

A seoood prospecting target in the Manuel Creek hw. the Park Rill andesi& (sta. 74, Fig. 2), is a fioe 
graittod/glassy potential substitute for B daoitic rock compooeot (used for the fabrication of mineral 
wool) that is in dwindling supply to the Roxtd Ioc. plant at Grand Forks B.C. However. this site has B 
disadvantage compared to similar rocks in the Greotwood area that am much closer to Roxul’s ptaot (see 
stas. Wool-38, 39, 40 and Figs. 4 and 5). 
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Background 

The word ‘z&it& is derived from a Greek phrase meaning ‘boiling stones’ in reference to the visible 
loss of water by rocks rich in these minerals on beating. Zeolite minerals are hydrated alominosiIicates of 
the alkaIine and alkaline earth elements such as sodium, potassium, magnesium, lithium, barium and 
calcium. They form natwaIIy from the reaction between volcanic ash and alkaline water. The commercial 
application of natoral and synthetic zeolites result from the mineral’s capacity for adsorption, catalysis 
and ion exchange (see ‘Mineral Spotlight’ in Industrial Minerals, December 2000 isssue). Natual 
oaxning zeolites are used for ion exchange, filtering, odour removal, cb-emiwl sieving and gas 
absorption. Syathetic zeolites are also used as molecular sieves in the poritication of gases and liquids, 
but at much higher cost. Cbabazite and clinoptilolite are the two natural zeolites most commonIy used in 
commercial applications. Mordenite, pbillipsite and fenierite can also be used. Cbabazite is the most 
important member of the group, and clinoptilolite is the most abundant. Except for radioactive waste 
ueatment, 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, odor and waste control, dimension stone and constmcJioa aggregates (see Moore, 2000; 
Griliiths, 1987; Mumpton, 1988; Leggo, 2000; Leg&o, 2001). 

In British Columbii 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 dissected early Tertiary lams, associated pymclastic rocks and 
intercalated sedimentary units. These rocks occur witbin a northwesterly-trending belt about 150 
kilometres wide, extending 800 kilometres from the Republic Mining District in Washington State to tbe 
Babine Lake area of central British Columbia. The thickness of these rocks ranges from less than LOO 
metres to more than 1200 metres. The base of the succession where best developed is composed of flovial 
sandstone and conglomerate. The upper boundary of these rocks is generally coincident with a gently 
rolling ‘upland surface’ locally unconformably covered by a veneer of Miocene and younger ‘plateau’ 
basalt5 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 Tomda Creek graben that bisects 
the Okanagaa Highlands in the Midway - Rock creek area. The Springbrook Formation at tbe base of the 
succession, is a polymictic conglomerate containing clasts derived fmm a geologically diverse pre-Tertiary 
metamorphic termne. This unit is followed by the Exene Kettle River Formation consisting of rbyolite 
tnfk, sandstones, shales and minor conglomerates that are, in bun, overlain conformably by the Marron 
Formation consisting of phonolite, trachyte and a&site lava flows and breccias. In the north Okanagan 
- the Penticton Group is overlain unconfombly by Miocene plateau basalt? near Vernon the felsic 
Penticton volcanics are replaced by Eocene a&sites and basaIts typical of the KamImps Group. 
Structural cxmtrol of the Tertiary outhers 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 simultaneous development of grabens, folding and 
thrusting in coastal areas, the southern interior, including the Pent&on area, and e+em British 
cobmbii 



D. TECHNICAL REPORT (continued) 

REPORT ON RESULTS (continued) 

f 3. PRO?.PECTING RESULTS (continued) Prospecting 

1: 
i 
t 

The nccurrencc of zeolites in British Columbia was first described by Church (1973) during a detailed 
study ofTertiary mdcs of the White Lake basin in the Pent&ion - and subsequently similar studies by 
others in the Princeton and Cache Creek areas (see Marcille, 1989; Hog& 1993). These are the most 
Tefent significant discoveries of natural zeolites in Western Canada. 

In the Penticton area zeolites are abundant in the lower part of the Pent&on Group, apparently as the 
result of ‘load’ metamorphism, although the composition of the host rocks seems 10 be a cvntmlling 
factor. For example, there is a close association of natrolite and secondary analcite with calcite in 
amygdale fillings in the phonolite laws 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-undersaturated 
laws before loading at the time of eruption and cooling. Also. the association of clinopcjlolite and 
wairakite with tuflaomus sedimentary rocks high in the stratigtaphic succession in this area suggests the 
possiblity of authigenic origin of some zeolites. Such is the case in the Manuel Creek area where zeolilic 
tuffoccurs between the Keams Creek and Kitley Lake members of the Marron Formation (Hors and 
Church 1986). 

Prospecting supported by the B.C. Prospectors Assistance Program in the Manuel Creek area was 
completed in August 200 I. With the assistance of air photos and TRIM maps (I :2O,COO scale) 
observations of the geology and mineralization were done from a grid of flagged daim lines and a 
network of bush roads that service the towws of the West Kootenay Transmission Line that transects the 
area (Figure 1). A total of 81 feld stations were required to omstmin the geography and geology of a 
zeolitized dacite unit (here called the ‘Manuel Creek h@) for a distanw of approximately 5 km (Figure 
2). There are 12 stations that establish the lwation of the Manuel Creek tutr: 20 stations are on the 
&lying K&y Lake member, 46 on the overlying K- Creek member, and a few additional stations 
on the Nimpit Lake and Park fill members at the top of the section. In total these rocks comprise a block 
of Eocene lava flows several thousand feet thick, dipping easterly and faulted against a pre-Tetity 
mmplex of Paleozoic and Mesozoic cherts, greenstones and granitic intrusions. 

The Manuel Creek hlff is light wloured, mainly gray or beige. massive and characterized by small 
scattered black specks of biotite andlor amphibole. In thin tion the rock consists mostly of glassy shards 
replaced by zmlites and clay. Accessory minerals include plagiaziase. sanidine. quartz. biotite. amphibole 
and smectite (see Appendix I, Folder 2). The Manuel Creek tuffand related sedimentary facies has been 
traced southerly from a point 2 km north of the West Kmtmay power line to about 3 km south of the 
powerline (Figure 2). The unit ranges up to 10 m thick. strikes on average from 0 IO to 015 degrees and 
dips 20 to 30 degrees easterly. Waterlain facie-s contain local mluzntmtions of catbonacous woody trash 
and f&l leaves. At the base the unit is intercalated with buffcoloured siltstone and sandstone that has 
been eroded from the underlying Kitley Lake member (stas 13.33 and 59). Laterally, the hdfis mixed 
with some dacitic lapilli breccia and interbeddexi with brown sandstone containing lithic clasts derived 
fmm the Keams Creek basalt (stas. 37.78. and 60). 

To better determine the frequency and abundance of zeolites and acxessory minerals in the Manuel 
Creek tti. 20 samples from the I2 stations established on the Manuel Creek tuffwere submitted for X-ray 
diffraction analyses at the Cominco Laboratory in Vancouver (see Appendix I. Folder 2). From this 
collection the results show that I2 samples contain clinoptilolite as the sole zeolile and that 6 of lhese 
samples have moderate to signiticant amounts of this mineral (i.e. E.wb 2 la. 2 lb, Ma~!;l.ob. 36. 7G and 
78b). It is noted that sample Man-78b is especially enriched in clinoptilolite accomparuexl by accessory 
plagjwlase. Sample Man-76, from a location 800 m south of sta. 78, is similar to sample Man-78b but in 
addition it contains minor quartz and smectite. Sample Man-36 was collected approximately I km 
northwest of stz. 78 and by comparison it has roderate amounts of clinoptilolite. quartz, plaginclase. 
minor smectite and amphibole. Sample MawlOt, is from an outcrop I.2 km north of stz. 36 - it is 
relatively enriched in clinoptilolite. contains a moderate amount of qnar& minor plagioclase and 
smeaite. Samples Ecoka-2 la and 2 lb, from the top and bottom of the exposure at station Man- IO. are 
also enriched in clinoptilolite and have essentially the same accessmy mineral composition as sample 
Man-1Oa. Waimkite, the calcium analogue of analcite, accompanies clinoptilolite as a minor mineral in 
sample Man-28a and in sign&ant amounts, without clinoptilolite, in samples Man-3 I, 59 and 6Ob. No 
other zeolite minerals were found to be orezcnt in the collection 

i 
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D. TECHNICAL REPORT (continued) 

REPORT ON RESULTS (continued) 

4. GEOCHEMICAL RESULTS .- 

Quantitative analyses of zxdite cooteat is Qne using the cation exchange capacity (CEC) valuer of&e 
spmpf% ~~~rdiog to the method cxdhed by Marcilk (1989) based on cliioptilolite’s high sektivity for 
NH, . (X-ray diffraction allows identification of the zeolite mineral species but oaly a rough ertimto of 
amounts.) The CEC determinations were completed by BC Research Inc. for 6 samples showiog 
significaotly strong zeolite X-ray diffractiw patterns (Appeodix I, Folder 6). Assuming a CEC 
(meq/loO) value of 220 for pure cliiptilolite, disregarding tbe effects of otbcr minerals, the following 
Bmo”Ots are CJhlated: 

CEC % 
Euka-21a 112.5 51 
Mm-lob 116.1 53 
M4Vl-36 100.0 45 

Mm-6ob 33.9 I5 
Man-76 128.6 58 
Man-78b ISl.8 69 

These estimates may be high doe to the presence of other minerals. particularly sowctite. The relatively 
low result for Mao 60b is becwse the reolite in this sample is waicskite which is known to have poor 
cation exchange qualities. 

Whole rock silicate analyses of the 7eolitizd tuff unit wexa completed cm 8 samples from various 
lcdities. These amdysvs uwe intended to establish the composition range of the tiff and associated 
waterlaii sedimentary facies including the material reworked fmm the adjmot Keams Creek sod 
subjacent Kitley Lake units. 

The reolitkd rocks cmsist.s of beige or light gray slmrdy tuff, brown volcanic sandstone sod buff 
coloured siltstone. Samples Et&a-‘Lla, 2%~. MawlOb, 6Oa sod 78b are typically d&tic composition 
(Appendix I, Folders 3 and 5). Ecoka-22~ is fresh vitric tuff with a few small, scattered feldspar and 
amphibole crystals nod biotite. flakes. EcakP-2la. Ma-lob and Man-78b contain > 10% HP sod 
significant cliiptilolite - the glassy matrix of these rm~k.5 being extensively zeolitizd. Mm-IOa is 
da&tic tuff with some clay alteration. 

Samples Man-31.22.M)a are and&tic buff cotowed sod brown volcaoic sandstone and siltstooe. 
Samples Man-31 and MawSOb cooti >7% H&J and sigoiticant wairakite; Man-22 ha less H&I and 
w&at&. Man-31 is believed to represent sediment derived from tbe erosion of Kitley tmchyandesite 
lava uwklyiog the dacitic tuff. Similarly. Maw6Ob is tbougbt to be partly sootred from nearby Keams 
Creek basaltic at&site. 

Tbe followiog tabulation compares the chemical composition of relatively fresh dacitic tuff, analysis no. 
Man-n, cliooptilolik enriched tiff Maw78b and the average composition of ctinoptilolite as given by 
the New Mexico Bureau of Mines and USGS: 

Ctiioptitolite 
Maw22~ Mao-78b USGS ;: 

SiOz 67.20 57.79 64.7 
TiO? 0.46 0.49 0.2 

WA 14.60 14.26 12.6 

WA 3.44 3.32 1.8 
MnO 0.05 0.02 0. I 
MgO 1.50 2.33 1.1 
ChO 3.00 4.84 3.7 ! 

Na,O 3.06 1.05 1.0 
W 4.34 1.01 3.7 I 

LOI 1.66 13.17 
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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 anomalow areas must be indicated on maps by the 
use of contouring, or some other suitable technique.] 

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

Claim CO-Odioti 
Latitude Longitude 

Kitty 1 49Y5.510 119~43.870’ 
Kitty 2 49015.216’ 119043.910’ 
Kitty 3 49”15.009’ 119wi.045’ 
Kitty 4 49’14.659’ 119V4.052 
Kitty 5 49014.441’ 119w4.133’ 
Tom 1 49’13.889 119V4.121 
Tom 2 49O13.640’ 119°43.EQ 
Tom 3 49O13.427’ 119°43.221’ 

elevation 
4300’ 
4311’ 
4368’ 
4378’ 
4210’ 
4208 
4027’ 

UTM (NAD ‘83) 
casting northblg 
301300 5459750 
301180 5459250 
301080 5458750 
300950 54583 10 
300850 5457775 

30212Q 5456800 
301950 5456310 
301850 5455790 

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

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 assaiated locaticm lines and grid (Figure 1). 
The property is centred 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 pmpaty is 10 km south of the Twin Lake 
turnoff from Highway 3A via the Twii Lakes and Grand Ore maIs. 

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

The location lines of the Kitty l-5 &ii (striking 188’) and the Tom l-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 person filling out Final Prospecting Report if other than grantee 
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Table la Field Notes for Manuel Creek Area 

Field No. Lat. Long. Unit Description 
MAN I 49O15.3’ 119O43.9’ Kitley L. beige coloured massive feklsp”rporphyry trachyandesite lava 
MAN 2 49”15.0’ 119”44.0’ KiUey L. beige c&wed massive feldspar porphyry trachya”desite lava 
MAN3 49O15.4’ 119”43.8’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN4 49O15.3’ 119”43.8’ Kitley L. beige coloured massive feldspar porphyry tmchyandesite lava 
MANS 49O15.1’ 119O43.7’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN6 49’TTO 119O43.9’ KiUey L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN 7 49O15.0’ 119”43.8’ Keams Cr. dark brown rubbly vesicular basaltic lava 
MAN8 49O14.9’ 119°43.8’ KiUey L. beige coloured biotifwms feldspathic tmchyandsite lava 
MAN9 49O14.8’ 119O43.9’ Kitley L. beige cnloured massive feldspar porphyry trachyandesite lava 
MAN 10 49O14.8’ 119O44.0’ unnamed light gray zeolitic dacitic dust, lapilli Wffbeds 014V20”SE 
MAN 11 49’14.7’ 119’44.1’ Kitley L. beige colored massive feldspar porphyry trachyandesite lava 
MAN 12 49O14.6’ 119O44.0’ unnamed light gray dacitic band t~UTaceow shales with plant fossils 
MAN 13 49-14.6’ 119O43.9’ tmnamed gray t”lTbetween KiUey and Keams units, beds Il8VWSE 
MAN 14 49O14.5’ 119O43.9’ Keams Cr. weathered brown vesicular pyroxene-rich basaltic lava 
MAN 15 49’14.6’ 119’43.7’ Keams Cr. weathered dark brown vesicular basaltic lava 
MAN 16 49O14.7’ 119O43.5’ Keams Cr. weathered dark brown nibbly pymxene-rich basaltic lava 
MAN 17 49’14.7’ 119O43.3’ Keams Cr. weathered brown soil and regolith of basaltic lava 
MAN 18 49O14.9’ 119O43.3’ Keams Cr. weathered brown vesicular Wroxene-richbasaltic lava 
MAN 19 49O15.1’ 119O43.3’ basement rocks of mostly fine grained gray Paleozoic chert breccia 
MAN 20 49Y5.2 119O43.4’ Keams Cr. weathered brown vesicular pymxenwich basaltic lava 
MAN 21 49”15.2’ 119O43.5’ Keams Cr. weathered brown vesicularpyroxene-richbasaltic lava 
MAN 22 49’15.2’ 119’43.6’ unnamed light gray zeolitized dacitic tibeds 010°/30”E 
MAN 23 49O14.6’ 119°44.0’ Kitley L. rubbly weathered beige coloured feldsparpxphyfitic lava 
MAN 24 49O14.5’ 119°43.0’ Kitlcy L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN 25 49-14.5’ 119°44.1’ Kitley L. pinkish weathered COBI% feldspar porphyry trachyandesite 
MAN 26 49Y4.5’ 119O44.2’ Kitley L. beige coloured massive feldspar pcxrphyq trachyandesite lava 
MAN 27 49O14.5’ 119O44.1’ Kitley L. beige arloured massive feldspar porphyry trachyandesite lava 
MAN 28 49O14.4’ 119’44.0’ unnamed light gray zeolitized dacitic Wand t&aceous sediments 
MAN 29 49O14.4’ 119O43.9’ Keams Cr. fresh dark coloured pyroxene-rich columnar basaltic lava 
MAN 30 49O14.3’ 119”44.0’ Kitley L. pink to gray massive feldspar porphyq tmchyandesite lava 
MAN 31 49O14.3’ 11g043.1’ Kitky L. b”ffcoloured tuffaceous sediment on trachyandesite lava 
MAN 32 49O14.2’ 119O44.1’ Kitky L. lubbly beige coloured feldspathic trachyandesite lava 
MAN 33 49O14.1’ 119O44.0 unnamed gray zeolitized dacitic hlffbeds 010”/2Z0E 
MAN 34 49O14.6’ 119O43.9’ Keams Cr. brown weathered vesicular pymxene-rich basaltic lava 
MAN 35 49O15.7’ 119O43.8’ Kitky L. beige coloured massivefeldsparporphyry trachyandesite lava 
MAN 36 49Y4.1’ 119O43.9’ unnamed light gray zeolitized dacitic tuffbeds 165V2O”NE 
MAN 37 49O14.2’ 119O43.8’ Keams Cr. medium to dark brown volcanic sandstone, t”ffaceous grit 
MAN 38 49O14.3’ 119O43.8’ Keams Cr. brownvolca”ic sandstone and tnff 
MAN 39 49O14.3’ 119O43.6’ Keams Cr. brownvesicular pyroxene-richbasaltic lava 
MAN 40 49O14.2’ 119O43.6’ Keams Cr. rubbly regolith of py”xene-rich basaltic lava 
MAN 41 49O13.9’ 119O43.6’ Keams Cr. dark brown vesicularpymxene-rich columnar basaltic lava 
MAN 42 49O13.9’ 119O43.5’ Keams Cr. massivevesicular pymxene-rich basaltic lava 
MAN 43 49”14.0’ 119O43.4 Keams Cr. brown weathered crumbling basaltic tephra 
MAN 44 49O14.1’ 119O43.3’ Keams Cr. brown weathered crumbling basaltic tephra 
MAN 45 49”14.0’ 119O43.3’ Kearns Cr. brown weathered cnrmbling basaltic tephra 
MAN 46 49Y3.9’ 119-43.3’ Kcams Cr. brown weathered crumbling vesicular basaltic lava 
MAN 47 49O13.8’ 119O43.3’ Keams Cr. brow” weathered crumbling vesicular basaltic lava 
MAN 48 49O13.6’ 119O43.2’ Keams Cr. reddish brow” weathered crumbling vesicular basaltic lava 



Table lb Field Notes for Manuel Creek Area 

Field No. Lat. Long. Unit Description 
MAN 49 
MAN 50 
MAN 51 
MAN 52 
MAN 53 
MAN 54 
MAN 55 
MAN 56 
MAN 51 
MAN 58 
MAN 59 
h4AN 60 
MAN 61 
MAN 62 

hfAN 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 

49”13.6’ 119’43.2’ Keams Cr. dark brown weather& mbbly vesicular basaltic lava 
49O13.8’ 119°43.0’ Keams Cr. dark ooloured basaltic lava 
49O13.9’ 119’43.1 Kearns Cr. badly weathered dark brown wobbly basaltic lava 
49o13.6’ 119’43.2’ Keams Cr. brown weathered vesicular basaltic lava 
49O13.4’ 119’43.3’ Keams Cr. brown weathered vesicular basaltic lava 
49O13.3’ 119’43.3’ Keams Cr. dark brown weathered mbblybasaltic lava 
49O13.3’ 119’43.4’ Keams Cr. dark brown weathered mbblybasaltic lava 
49O13.2’ 119O43.4’ Keams Cr. dark brown weathered mbbly basaltic lava 
49O13.1’ 119O43.4’ Keams Cr. basaltic lava 
49O13.3’ 119’43.4’ unnamed brown gritty sandstone and gray massive dacitictuff 
49013.5’ 119043.4’ unnamed brown sandstone and gray dacitic tuff 
49O13.6’ 119’43.4’ unnamed bmwoish siltone and sandstone and gray dacitic h&T 
49O13.5’ 119O43.4’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
49o13.6’ 119’43.3’ Keams Cr. fresh dark coloured pymxene-richbasaltic lava 
49O13.4’ 119O43.2’ Keams Cr. bmwn weathered massive vesicolarbasaltic lava 
49O14.5’ 119’43.3’ Keams Cr. brown weathered higblyvesicular basaltic lava 
49O14.J’ 119O43.0’ Keams Cr. brown weathered highly vesicular basaltic lava 
49o14.6’ 119O43.1’ Nimpit L. tan coloured trachytic lava 
49O14.5’ 119’42.9 Keams Cr. brown weatheredvesicular basaltic lava 
49Y4.5’ 119O43.0’ Keams Cr. brown weathered massive basaltic lava 
49O14.3’ l19042.8’ Nimpit L. locally vesicular tan mloured trachylic lava 
49O14.1’ 119”42.8’ weathered crumbling brownish colowedvesicular lava 
49O14.0’ 119”42.8’ weathered crumbling brownish coloured vesicular lava 
49O13.9’ 119O42.8’ Keams Cr. basaltic lava 
49O13.7’ 119”42.8’ Keams Cr. brownvesicular lava 
49O13.8’ 119O42.7’ Park Rill light brownish weathered memqstalline and&tic lava 
49O14.3’ 119’43.0’ Keams Cr. brown weathered wobbly basaltic lava 

49O13.2’ 119O43.4’ unnamed gray z&tic dacitic tuffand related sedimentary beds 
49O13.5’ 119O43.4’ Kitley L. beige coloored wobbly feldspar porphyry trachyaodesite lava 
49O13.7’ 119O43.4’ unnamed gray zeolitic dacitic ttiand brown limonitic sandstone 
49O13.8’ 119O43.4’ unnamed gray mbbly dacitic toff 
49O13.1’ 119O43.4’ Keams Cr. fresh dark coloured pymxene-richbasaltic lava 
49O12.8’ 119O43.6’ Kitley L. beige coloured massive feldspar porphyry trachyaodesite lava 
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Technical Report 
Greenwood Project 



D. TECHNICAL REPORT 

l One technical qmt to be completed for each project area. UhkbYOfENqtysndYirw. 
Energy and Uimmts D&ii 

. R&r to Program Regulations 15 to 17, page 6. 
!-~ ..__. ~... _~. ..~..~ 

SUMMARY OF RESULTS : tnformntion or. this rorm is contidcntill * 
. This summary section must be filled out by all grantees, one for each project area ! one yew an-4 II subject to ttlc pr0risb.s 01 

i ttlr Freedom *fi*foralsdon Act. 

Name c /?+ /ri& / cJ,,tiF L Reference Number 0 i/g, - p 7’ 

LOCATION/COMMODITIES 

Project Area (as listed in Part A) MISFILE No. if applicable c,, ~ 1~~ ,, ,A 

Location of Project Area NTS $.I Q 3 1 F 0 ,a7 Iat YYJg ;: ’ Long j I,q*$v 

ation and Act 

Main Comnwdities Searched For 

WORK PERFORMED 

1. Conventional Prospecting (area) /Jr/6 - LO!? &ML 

2. Geological Mapping (hectares/scale) 

3. Geochemical (type and no. ofsamples) . . qx q / de- A-,.X&/, I< <’ I , 

4. Geophysical (type and line km) 1A, ( 

5. Physical Work (type and amount) P.ffiiti I;f k 4 ,Y) 

6. Drilling (no. holes, size, depth in m total m) iA! A % i 

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) 

~J-. REPORT ON RESULTS 

. Those submitting a copy of an Assessmnt Report OT a report of similar quality that cwers all the key elements listed 
below are not required to Iill out this section. 

. Refer to ProgramRegulation 17D on page 6 for details before tilling this section out (use extra pages ifnecessary) 

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

Nnme Q,!?, /ti, c-,X,,,& Reference Number “J/O 2.- p 7? 

1. LOCATION OF PROJECT AREA [Oudine clearly on accompanying maps of appropriate scale.] 

2. PROGRAM OBJECTIVE [Include original explowion target.] 

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

- 

The results of this project ate sweral and concern the supply of rock compon~ts for making rock wool. 

(1) The main result stems from the. discovery of AUwood Group basnlts in the Greenwood area that BT~ 
chemically equivalent to the ‘Old Dim&‘, which is currently the principal ingredient used for the 
fabrication of mineral wool at the Roxul plant in Grand Forks. For example basalt sample-s nos. 25,205 
and 275 (from the Gidon Creek, Lind Valley and Wiipeg mine - - Folders 4 and 5) are close to 
the ‘Old Diorite’ in composition rmd rep-t BP alternative raw material source. 

(2) The feldspathic phases of the ‘Old Diorite’, beiig emiched in Iabrndorite and bytownite, provide B 
po&&dly ready alumina-rich compooent to supply mineral wool fabrication. 

/ ,- 
i 

(3) The. Park Rill andesite, which underlies much of the western part of the Gremwxd prep (i.e. stas. 
Wool-38,39 and 40) has pot~tial to provide an alternative somco, substituting for the dacite that is in 
dwindling supply at the Roxul plant. 



D. TECHNICAL REPORT (continued) 

REPORT ON RESULTS (continued) 

3. PROSPECTING RESULTS (continued) 

The following observations are fmm prospecting in tbe Greenwood area in August and October. 

A. Rdxul Inc. began quarrying the ‘Old Diorite’ iotmsion on the Winner c.g. claim located 3 km south 
of Phoenix, just south of the Winnipeg 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 8 costly compooeot in the fabrication of mineral 
WOOL 

5. Sampling from the Winner quarry and Winnipeg mine gives results indicating that the ‘Old Diorite’ 
actually has gabbmic composition (Appendix I. Folder 5, analyses oos. 27,28, 37). Also, h thin 
sections these rocks consist of partly altered pyroxene and amphibole (33 to 47%). magnetite and 
ilmenite (I-Z%) and plagioclase (51X5%), with the composition of plagioclase ranging from labmdorite 
(n60, to bytownite (Ar&. The chemistry of feldspar in this range is SiOl 46-54 5, AI,O, 27-34 %, CaO 
1 l-1896, N+O Z-5% (Deax, Howie and Zussman, 1964). Concentration of the feldpar can be readily 
achieved by crushing the gabbm sod subtracting the fetmmagneiso fraction by magnetic or/and gravity 
methwis. This produces a high alumioa fraction of potential value as a raw material in the preparation of 
mineral wool (personal commuoication, Andy Black, Quality Control Manager. Roxul Inc.). 

C. The volcanics of the Permo-Carbonifemu Attwood Gmup are typical of modem oceanic islaad-arcs 
that are composed mostly of and&e and basalt that have a tholeiitic fractiooatioo trend. Futthet studies 
into the origin of these rocks suggest a hetemgeoeous spinel peridotite mantle source and pyroxene/ 
olivine fractionation (Dostal. Church and Hay, 2001). This magmatic evolution produces aluminous 
lavas (i.e. see analysis L-329, on Table 2, page 81, in Dostal et al. 2001) which am, in part, 
compositionally analogous to the feldspathic phases of the ‘Old Diotite’ intrusions in the Greenwood 
uoa, and thus potential raw material for Roxul’s mineral wool plant. In addition to sample L-329 from 
the western extremity of Mt. M&area, prospecting in the Gidoo Creek. Lind Valley and Winnipeg mine 
areas (samples nos. 25,205 and 275) indicate that favoumble alumioous Athwod Gp. basaltic rocks are 
widely distributed in the region (see map Figure S and the Tables io Folders 4 and S accompanying this 
TM. 

D. The Park Rill tmdesite 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, fme grained and massive -individual lava flows are distinguished with difficulty. In thin 
section the rock is composed of about equal parts glass sod tabular micmlites (< I to 3 mm) consisting of 
plagioclase, diopside and minor magnetite, biotite and/or hombleode. In the southern part of the 
Penticton Tertiary outlizr, in the Manuel Creek area, the unit is faulted and altered. Howwer. fwh 
exposures of the same unit an swo in cuts along Highway 3 in the area 6 to 8 km soutbwzst of 
Greenwood (see stas. 38. 39 and 40 on map Figure 5 ). The Park Rill rocks ax tinz grainad/glassy, 
which should facilitate ret&ion, supplementing the dacitz that is currently supplial to the Roxul plant. 
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D. TECHNICAL REPORT (continued) 

REPORT ON RESULTS (continued) 

4. GEOCHEMICAL RESULTS [Des&be all survey types done (rock, soil, silt) and their objective. Show cleady on i 

accompanying map(s) of appropriate scale all sample sites along with all significant values. Any anomalous areas should ~1 
be indicated on maps by the use of contouring, variable symbol sizes, or some other suitable technique. Include a 
discussion/mterpretation ofresults. A copy of analysis/assay certificates must be included with sample numbers frommap. 
Derails 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 Dioiite’ unit and 3 analyses of the 
Park Rill and&e. 

Analyws of the ‘Old Diorite’. sampled from Winner pit (sample Wool-37) and the Winnipeg mine 
(Wool-27 and 28), shows tbat these rocks range in composition from average gabbro to anorthositic 
gabbro. It is these rocks, with SiO, content 5 50% and Al,4 > 15%, that are used for tbe fabrication 
of mineral wool at the Roxul plant in Grand Forks. 

The Athwod Gmup includes the volcanic equivalent of the ‘Old Diocite’ unit. The composition of the 
group is characterized by analyses nos. 5.6, 7. 13,22, 31. 124,202, 246, 298,426.433 and 461 which _ 
includes a moge of basalts and andesites. The ‘Old Diorite’ falls iota this range and appears to be 
coosanguou with some Attwood basaltic magmas (see analyses nos. 25.27, 37, 205 and 275): 

SiO, 
TiO? 
ALO3 
FG 
MnO 
MgO 
0.0 
Na20 
W 

Athvood Group Athwod Basalts ‘Old Diorite’ 
range 25 205 275 27 37 

49.62 - 56.90 47.40 50.09 48.53 46.90 47.10 
0.35 - 2.14 1.27 0.28 0.15 0.14 0.12 
14.59 - 16.20 16.00 15.78 17.41 18.40 15.70 
8.96 - 12.68 10.10 8.75 7.99 7.96 9.41 
0.08 - 0.22 0.20 0.17 0.15 0.17 0.15 
4.89- 8.61 5.91 9.50 9.84 9.94 11.40 
1.14 - 10.81 14.20 10.06 11.32 10.90 12.20 
1.61 - 4.75 3.13 2.26 1.97 1.99 0.74 
0.02 - 1.96 0.30 0.34 0.35 0.75 0.32 

It is clear fmm this that sotf~ 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. 

. 

‘5 
i : 
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D. TECHNICAL REPORT (continued) 

REPORT ON RESULTS (continued) 

In addition to gabbro OI basalt, rocks of intermediate composition provide an alternative sowce 
component for mineral wool fabrication. For example there is a local limital supply of &cite which is 

used at the Roxul plant. 

Analyst~~ of the Park Rill and&e (abundant near Greenwood) shows that this rock is compositionally 
similar and could substitute for the dacite: 

ROXUI 
dacite 

SiO 
& 

62.35 
15.54 

WA 3.98 
M@J 1.27 
cao 2.67 
NO 3.98 
W 5.19 
Other 5.02 

Park Rill andesite 

38 39 
56.20 59.70 
14.00 14.60 

6.63 5.98 
4.84 3.68 
5.80 5.25 
2.73 3.36 
4.03 3.43 
5.77 4.00 

40 
56.80 
14.80 

6.33 
3.66 
5.71 
3.50 
3.23 
5.97 

The Park Rill and&e has the advantage of having a fine grainrd/glassy texture that should facilitate 

refnsion. 

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 
inclination and azimuth. Drill logs correlated with assay results must ix 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 tbe Greenwood project. Four two-post claims were 
initially located on the Permian Athwod volcanic rocks, the ‘old diorite’ and the Tertiary Park Rill 
and&e. However, because of excessive snow condition on October 1 lth, only two of these, claims 
Low-3 and Low-%. were fnally stied and recorded. 

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

Signature of Grantee Date 
I 

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

Field No. Location Unit Description 
WOOL I Boundary Falls area, Attwood Gp., black grapbitic schistose metasediments, fol. 138%1° NE 
WOOL 2 Boundary Falls area, Attwood Gp., dark siliceous argillite and chert pebble conglomerate 
WOOL 3 Boundary Falls, Lat 49’03.0’ Long 118’40.5’, Athvood Gp. dark blue-gray schist 
WOOL 4 Boundary Falls area, Attwood Gp., gmywacke, chert pebble cooglomerate, beds 121”/34O NE 
WOOL 5 Boundary Falls area, Athwod Gp, typical tine grained greenstone with &a&sic textures 
WOOL 6 Boundary Falls area, Athwod Gp., mica1 tine grained greenstone with some carbonates 
WOOL 7 Boundary Falls, Lat 49’03.2’ Long 11S040.5’, Athwod Gp., typical fine grained greenstone 
WOOL 8 Boundary Falls, basic hornblende porphyry dike cutting serpentite 
WOOL 9 McCarren Creek, Attwood Gp., altered carbonated green&one (on main mad) 
WOOL 10 McCarren Creek, Attwood Gp., light gray brittle metasedimentaq rocks (on power line) 
WOOL 11 McCarren Creek, Lat 49OO2.1’ Long 118O41.6’, Brooklyn Gp?, microdiorite dike 
WOOL 12 McCanen Creek, Attwood Gp., mottled green epidotized volcanic breccis (on power Iii) 
WOOL 13 McCarren Creek, Attwood Gp.. typical fine grained chloritized greenstone (on power line) 
WOOL 14 M&amen Creek, Athvood Gp?, gray microdiorite dike (on power line) 
WOOL 15 McCarren Creek, Lat 49”OZ.O’ Long 11S041.0’, Attwood Gp., greenstone (on gas pipe line) 
WOOL 16 McCarren Creek, Lat 49”02.0’ Long 118O41.1’ Brooklyn Gp?, andesite dike, (gas pipe line) 
WOOL 17 M&wren Creek, Lat 49°01.P’Long 118”41.2’, Athvood Gp., greenstone (on gas pipe line) 
WOOL 18 M&men Creek Attwood Gp?, gray microdiorite dike (on gas pipe line) 
WOOL 19 McCxren Creek Lat 49OO1.8’ Long 118’41.3’, Attwood Gp., diabase dike (on gas pipe line) 
WOOL 20 McCarren Creek, Attwood Gp., fine grained, brittle gray greenstone (on gas pipe line) 
WOOL 2 1 McCarren Creek, Lat 49oO1.8’ Long 118O4 1.5’, Attwood Gp., greenstone (on gas pipe line) 
WOOL 22 Rusty Mm., Lat 49TIO.7’ Long 118”37.6’, Attwood Gp., typical fine grained greenstone 
WOOL 23 Rusty Mtn., Lat 49OOO.7’ Long 118”37.5’, Atwood Gp., epidotized greenstone 
WOOL 24 Rusty Mtn., Lat 49OOO.6’ Long 118”37.5’, Attwood Gp? gray granular diabase 
WOOL 25 Gidon Creek, Lat 49’01.3’ Long 118O38.5’. Athvood Gp., greet&tone /// Winner gabbro 
WOOL 26 Winnipeg Mine, Lat 49’04.4’ Long 118O34.4’. Athwmd Gp.. greenstone drill core 
WOOL 27 Winnipeg Mine, ‘Old Diorite’ medium grained anotthositic gabbro 
WOOL 28 Winnipeg Mine, ‘Old Diorite’ medium grained gabbro 
WOOL 29 Lind Valley, Lat 49OO4.4’ Long 118”39.6’, Athvood Gp., massive pyritiferous greenstone 
WOOL 30 Lind Valley, Lat 49OO4.2’ Long 118O38.3’, Athwcd Gp., silicified basaltic andesite 
WOOL 31 Lind Valley, Lat 49OO4.5’ Long 118”38.6’, Attwood Gp., typical fine grained greenstone 
WOOL 32 Lind Valley, Lat 49”04.0 Long 118”36.2’, Athvood Gp., typical fine grained greenstone 
WOOL 33 Sk& Creek, Lat 49OO3.9’ Long 118O35.4’, Athwod Gp?, silicified and&e 
WOOL 34 Skeff Creek, Lat 49’03.9’ Long 1 lg”35.4’. Athvorxl Gp., massive greenstone 
WOOL 35 Hartford Junction, Lat 49OO4.8’ Long 118O35.7’. Attwood Gp., massive greenstone 
WOOL 36 Hartford Junction, Lat 49’04.8’ Long 118”35.5’, Athvood Gp., massive greenstone 
WOOL 37 Winner claim, Lat 49OO4.3’ Long 118”35.4’, ‘Old Diorite’ medium grained gabbro 
WOOL 38 Boundary Creek, Lat 49OO2.1’ Long 118”43.4’, Park Rill Mbr., meroctystalline andesite 
WOOL 39 Bounda~ Creek, Lat 49”01.5’ Long 118O44.2’, Park RillMbr., merocrystalline and&e 
WOOL 40 Boundary Creek, Lat 4P001.1’ Long 118O44.7’, Park Rill Mbr.. meroctystalline andesite 
WOOL 41 Boundary Creek area, Attwood Gp., massive greenstone 
WOOL 42 Boundary Creek area, ‘Old Diotite’, medium grained gabbro 
WOOL 43 Lot&x Park, Greenwood slag deposit 



Table 2b Notes for Greenwood Ancillary Sampling Stations 

Sample 
No. 

Location Unit Description 

GNW 80 Gibbs Creek area, Brookln Gp., dacitic dike cutting Attwood black shales 
90 Winnipeg Mine, Attwood Gp., Greenstone from drill core 

124 Idaho Mine pit, Lat 49°05.9’ Long 118”36.8’, Atwood Gp., typical feeder diabase dike 
202 Lind Valley, Attwood Gp., typical massive he grained greenstone 
205 Lid Valley, Attwood Gp., massive brittle greenstone, similar composition to Winner gabbro 
207 Lind Valley, Brooklyn Gp?, dioritehicrodiorite intrusion 
246 Keno claim, Lat 49OO3.9’ Long 11S035.3’, Attwood Gp., typical fine grained greenstone 
275 Winnipeg Mine area, Lat 49’05.0’ Long 11S033.6’, ‘Old Diorite’, anorthositic gabbro 
296 Rusty Mountain, Attwood Gp., silici&d basaltic andesite 
298 Rusty Mountain, Lat 49OO1.2’Long 11S039.3’, Attwood Gp., typical fine grained greenstone 
303 Lind Valley, Lat 49”04.2’ Long 118”35.8’, ‘Old Diorite’, medium grained gabbro 
313 Haulage road, ‘Old Diorite’, medium grained locally rusty weathered gabbro 
314 Hartford Junction, Attwod Gp., pass. feeder gabbroic intusion 
426 Lind Valley , Attwood Gp., typical massive tine grained greenstone 
427 Lind Valley, Lat 49004.2’ Long 118O39.9’, Attwood Gp., sbexed metasedimentaq rocks 
433 Porter Creek area, Atwood Gp., typical hne grained greenstone 
461 Porter Creek area, Attwood Gp., typical he grained greenstone 
645 Haas Creek area, Athvood Gp., tine grained greenstone 
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Appendix I Laboratory Results 



1 feckcominco 

B. Neil Church 
600 Parkridge Street 
Victoria, B.C. 
V&Z 6N7 

11 September, 2001 

Dear Neil: RE: Eocene (EcokdManl Samdes / E.R.L. Job VOI-322R 

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

LAB NO. 

R01:4168 
R01:4169 
R01:4170 
R01:4171 
R01:4172 
R01:4173 
R01:4174 
RO1:4175 
RO1:4176 
RO1:4177 
R01:4178 
R01:4179 
R01:4180 
R01:4181 
R01:4182 
R01:4183 
R01:4184 
R01:4185 
R01:4186 
R01:4187 

FIELD NO. 

ECOKA 21A -- 
ECOKA 21B 
ECOKA 228 
ECOKA 22C 
MAN IOB 
MAN 12D 
MAN 22 
MAN 28A 
MAN 28B 
MAN 31 
MAN 33A 
MAN 36 
MAN 38 
MAN 58 
MAN 59 
MAN 60A 
MAN 60B 
MAN 76 
MAN 78A 
MAN 788 

Teck Cominco Metals Ltd. 
Ex,doralion Researcll La,,..,486 oils, Pen&, S,ree,.“ancouver. B.~..Canada V5L lVB.Phone: (6041 6853032.Fax: (604j844.2686 



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 possible 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” 200. The data was interpreted manually using Powder Diffraction 
Data for Minerals (1974, 1981) as references. 

The zeolite group minerals proved to be: 

1. Clinoptilolite - (Na,K,Ca)2.&l~(AI,Si)2Sir30~~12H~0 and 
2. Wairakite - CaA12Si40122H20 (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, 

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

App. (Table 1) 
Att. (diffractograms) 
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(s) - significant 
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(vm) - very minor Page 1 
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Subject: Major oxide data 
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Susie woo 
Lab Administrator 
Teck Cominco Metals Ltd., E.R.L. 
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Sample Name Oh%'-427 CM-433 QNW-461 LM-296 GNW202 G&W-426 GNV-246 UCSYO-24-12 GNV-645 
ii8 Number 

Si02 
Ti02 

A1203 
Fe203 

MnO 
W 
cao 

Na20 
K20 

P205 
LO1 

Cr 
Ni 
CO 

V 
cu 
zn 
Rb 
Ba 
sr 
03 
Nb 
ZT 

Y 
Th 

u 
La 
C!3 
Nd 

69.25 64.78 48.87 51.95 
64.10 55.24 54.14 58.21 

0.34 0.39 0.69 1.09 
11.24 14.70 14.59 15.39 

5.11 9.27 12.68 3.47 
0.08 0.20 0.19 0.05 
5.81 8.61 6.12 5.17 
4.11 4.35 2.21 3.88 
2.81 2.75 3.72 3.44 
0.36 0.25 0.07 O.lE 
0.03 0.03 0.04 0.17 
5.80 4.10 5.70 3.40 

176.00 85.00 25.00 26.00 
32.00 44.00 10.00 24.00 
19.00 21.00 28.00 0.00 

162.00 271.00 356.00 292.00 
0.00 0.00 0.00 8.00 

55.00 155.00 112.00 86.00 
13.00 9.00 2.00 0.00 

201.00 173.00 109.00 539.00 
203.00 127.00 44.00 229.00 

0.00 13.00 19.00 14.00 
0.00 0.00 0.00 0.00 

13.00 17.00 25.00 67.00 
10.00 15.00 14.00 44.00 

0.00 2.00 0.00 0.00 
0.00 3.00 2.00 0.00 
0.00 0.00 6.00 0.00 
9.00 10.00 20.00 0.00 
4.00 3.00 8.00 0.00 

54.77 
53.45 

0.53 
16.51 

9.19 
0.16 
5.62 

10.81 
1.61 
0.24 
0.03 
1.80 

29.00 
25.00 

0.00 
337.00 

53.00 
57.00 

5.00 
77.00 

160.00 
15.00 

0.00 
39.00 
16.00 

0.00 
0.00 
0.00 
0.00 
0.00 

57.00 61.16 70.26 41.22 
51.64 53.31 46.91 48.53 

0.43 0.36 0.24 2.42 
15.29 15.69 13.51 12.60 

9.68 9.62 11.05 12.82 
0.17 0.20 0.16 0.27 
6.48 7.65 13.18 4.54 
5.32 5.27 9.37 10.47 
4.38 4.06 0.95 3.97 
0.08 0.94 1.06 0.81 
0.03, 0.02 0.01 0.31 
7.00 2.60 3.50 3.31 

100.00 157.00 1047.00 0.00 
52.00 64.00 267.00 0.00 

0.00 31.00 30.00 0.00 
309.00 245.00 211.00 0.00 

42.00 0.00 0.00 0.00 
101.00 104.00 64.00 0.00 

0.00 26.00 50.00 0.00 
64L.00 228.00 86.00 0.00 

125.00 113.00 59.00 0.00 
11.00 15.00 15.00 0.00 

0.00 1.00 1.00 0.00 
29.00 14.00 9.00 0.00 
12.00 10.00 8.00 0.00 

0.00 0.00 1.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 9.00 0.00 
0.00 21.00 23.00 0.00 
0.00 7.00 10.00 0.00 



Sample W Si02 Ti02 Al203 Fe203’ MnO 
GNW-207 45.55 61.14 0.42 17.16 5.16 0.11 
GNW-303 58.32 46.98 0.52 14.98 12.61 0.22 

GNW-313 73.80 49.66 0.19 16.84 6.28 0.13 
GNW-314 72.99 50.32 0.16 13.70 8.25 0.19 
PH.275 70.92 48.53 0.15 17.41 7.99 0.15 

LEX-296 51.63 50.32 1.12 15.06 il.26 0.16 
GNW-80 40.01 67.70 0.70 16.10 2.91 0.03 

GNW-205 68.26 50.09 0.28 15.78 6.75 0.17 
LEX-296 51.95 58.21 1.09 15.39 9.47 0.05 
PH-124 51.2 49.62 2.14 15.11 10.95 0.15 

MgO 
2.18 
8.91 
8.93 

il.26 
9.84 
6.07 
0.98 
9.50 
5.17 

5.8 

CaO Na20 K20 
4.55 2.76 2.43 

12.39 1.49 0.53 
9.92 1.70 2.36 
9.30 2.28 0.53 

11.32 1.97 0.35 
6.13 4.75 0.55 
0.50 6.69 0.63 

IO.06 2.26 0.34 
3.68 3.44 0.18 
6.75 3.75 1.83 
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Saniple ID 

1:WOOL-3 

St02 Al203 Fe.203 MgO CaO Na20 @O ‘TIOZ P205, MnO Cr203 V205 LOI Sum 
% x 0% Y. Ym % x % ‘4 % % ‘ii % % 

72.9 8.75 3.49 1.48 4.06 3.64 0.17 0.36 0.06 0.12 co.01 <0.0-l 4.30 99.5 

2: WOOL-5 56.9 15.1 IO.9 7.78 1.14 3.43 0.02 

3: WOOL8 50.6 14.0 9.00 6.64 5.61 3.87 0.07 

4:WOOL-7 55.5 15.5 8.96 6.67 6.07 4.99 0.10 

5: WOOL-10 66.9 13.3 8.19 3.09 0.55 3.81 1.26 

6: WOOL-l 1 64.9 16.3 6.69 3.21 3.25 2.33 6.27 

“-27 7: WOOL-13 51.6 16.2 10.2 6.88 4.77 4.72 1.96 

8: WOOL-16 58.4 15.7 8.65 3.93 2.04 2.72 2.84 

9: WOOL-22 51.2 14.6 10.4 4.69 8.67 4.11 1.80 

9 10: WOOL-25 47.4 16.0 10.1 5.91 14.2 3.13 0.30 

* 11: WOOL-27 46.9 la.4 7.36 9.94 10.9 1.99 0.75 

_ 12: WOOL-28 51.1 18.2 4.57 8.12 10.9 2.69 0.86 

13: WOOL-29 54.0 15.1 13.2 4.60 7.43 3.69 0.15 

14: WOOL-30 52.6 13.1 7.90 6.02 6.62 3.80 3.08 

0.60 0.04 0.16 <O.Ol 
0.45 0.03 0.15 <O.Ol 

0.35 0.03 0.16 < 0.01 
0.68 0.08 0.07 0.02 

0.93 0.16 0.05 co.01 

1.16 0.19 0.08 qo.01 

1.03 0.24 0.14 eO.01 
0.87 0.39 0.16 ~0.01 
1.27 0.14 0.20 0.01 

0.14 -=o.oi 0.17 <O.Ol 

0.12 ~0.01 0.09 0.01 

0.83 0.06 0.22 c 0.01 
0.86 0.48 0.13 0.05 

0.06 5.01 101.1 

0.05 7.49 98.9 

0.04 2.40 100.8 

0.04 2.77 160.7 

0.03 2.77 98.9 

0.06 2.46 100.3 

0.04 3.48 09.2 

0.05 2.60 99.7 

0.06 1.39 100.1 

0.03 3.59 100.8 
0.02 2.30 99.0 

0.06 1.57 100.8 
0.02 2.41 99.1 

0.05 4.47 100.6 
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Sample ID 

16: WOOL32 

$102 AI203 Fe203 MQO CaO Na20 K20 T102 P205 MnO &OS ,. V205 LOI Sum 
‘b % % y. % Y. Ya ‘b x w x w # % 

53.0 15.5 10.1 5.33 5.7e 4.05 0.28 Il.57 0.04 0.21 co.01 0.05 5.14 100.1 
17: WOOL-33 

5 10: WOOL-37. 

19: WOOL-38 

20: WOOL-39 

.d 

21: WOOL-40 

22: MAN-IO 

23: MAN-22 

24: MAN40 

25: GSC-955 

26: DDtMOl6 

27:DUP: WOOL-3 

58.3 14.8 9.03 5.58 2.30 5.53 0.18 0.49 0.94 0.16 <O.iM 0.04 3.15 99.6 

47.1 15.7 9.41 11.4 12.2 0.74 0.32 0.12 c 0.01 0.15 co.01 0.03 324 100.4 
56.2 14.0 6.63 4.84 5.80 2.73 4.03 0.95 0.57 0.11 qo.01 0.03 3.40 99.3 

59.7 14.6 5.98 3.68 5.25 3.36 3.43 0.83 0.56 0.08 ~0.01 0.02 2.9s lW.5 
56.8 14.8 6.33 3.65 5.71 3.50 3.23 0.86 0.54 0.09 -z 0.01 0.03 3.27 98.9 

60.8 13.6 3.34 2.20 4.18 127 2.18 0.51 0.22 0.96 co.01 co.01 11.0 99.4 
50.7 16.1 5.44 3.06 3.80 1.91 7.46 0.87 0.49 0.10 ao.01 0.03 4.17 loo.2 
59.4 13.7 3.08 1.91 4.71 1.08 2.01 0.50 0.19 0.94 <O.Ol 0.02 11.7 96.3 
55.1 15.7 11.4 4.20 5.27 5.85 0.73 0.61 0.04 0.24 < 0.01 0.06 1.82 101.0 

56.9 16.0 8.24 5.52 5.15 5.75 0.58 0.52 0.03 0.15 <O.Ol 0.05 2.03 100.8 
73.7 0.76 3.35 1.47 4.09 3.80 0.17 0.37 0.07 0.12 eo.01 CO.01 4.34 loo.3 

Roth Marion, BSc., C. Chem 
Asslstant Manager, Analytical Services 
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Results of CEC Analysis 

Sample 

Man 608 

Man 76 

Man 788 
Man36 
Man 108 
Ecoka 21A 

(meq/lOOg) 
33.9 

128.6 

151.8 
100.0 
116.1 
112.5 

BC Research Ik. 



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 diffmctioo, 
chemical analyses, cation excbaoge capacity. 

Abstract 

Zeolite &nFmlization (clinoptilolite) is found in abundance (to 69%) at 4 localities witbin a 5 km long 
belt of Eocene da&tic crystal vitric taff beds (tbe Manuel Creek taff) in the Keremeos area of soutb- 
central British Columbia. The uoit occurs between the Kitley Lake trachyandesite member (below) sod 
the Keams Creek basaltic member (above) at mid-sex&on in the Marmo Formation ia the soutbem part of 
the Pentictoa Tertiary outlier. These z&tic beds range up to 10 m thick and dip - 20 degrees easterly. 
Gewhemical results show that the quality of zeolite mineralization is as good or better than other similar 
producing deposi& at Princeton and in the Kamloops area. 

Location and Access 

The property, consisting of 10 two post claims (Kitty l-7; Tom l-3). is located in the headwater arez~ of 
Manuel Creek b&v&en 3900 and 4200 m elevation, centred 7 km nortbe& of Keremex. Aazrs to the 
property is 10 km south of the Twin Lakes turnoff from Hi&way 3A via the Twio Lakes and Grand Om 
roads. 

Program Objective 

The maio program objective is to determine the extent, control sod quality of the zeolite mineralization in 
the middle part of tbe Marma Formation in the soutbem part of tbe Peotictoo Tertiary ootlier. 

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 bydmted aluminosilirates of the alkaline and alkaline cartIt 
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 
zcolites stems from the mineral’s capacity for adsorption, catalysis and ion exchange. Natural occoning 
zeolites are used for ion exchange, filtering, odoor removal, chemical sieving and gas absorption. 
Synthetic zeolites are also used as molecular sieves in the purification of gases and liquids, but at much 
higher cost Chabazite and clinoptilolite arc the two oatoral zeolites most cxmunonly used in wmmercial 
applications. Mordenite, phillipsite and ferrierite can also be used Chabtite is the most important 
member of the group, and dinoptilolite is the most abundant. Except for radioactive waste treatment, 
only a small percentage of clinoptilolites have s5icient purity to be wed for ion exchange; they are more 
typically used in soil amendments such as vegetation of mine and metallurgical waste sites, animal feed, 
cdour and waste control, dimension stone and constmction aggregates (see Moore, 2000; Grifliths, 1987; 
Mampton, 1988; Leggo, 2000; Leggo, 2001). 



Geological Setting 

In British Columbia zeolites me most wmuuonly preserved in the Teniary 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 dissected early Tertiary laws, associated pymclastic rocks and 
intercalated sedimentary units. These rocks occuc within a northwesterly-trending belt about 150 
kilometres wide, extending 800 kilomctres from the Republic Mining District in Washington State to the 
Babine Lake area of central British Columbia. The thickness ofthese rocks ranges from less than 100 
metm to more thau 1200 mews. The base of the successioo where best developed is composed effluvial 
sandstone and conglomerate The upper boundary of these rcuzks is generally coincident with a gently 
rolling ‘upland surface’ locally unconformably covered by a veneer of Miocene and younger ‘plateau’ 
basdts of the Chic&n group. 

In the Okibgau - Boundary region, the early Tertiary contiuental sedimentary aud volcanic rocks and 
associated intrusions fill the Pcnticton and Kelowna half grabens and the Toroda Creek graben that bisects 
the Okanagan Highlands in the Midway -Rock creek area The Spriugbrook Formation at the base of the 
succession, is a polymictic conglomerate containing clasts derived from a geologifally diverse pre-Terliary 
metamorphic terrane. This unit is followed by the Eocene Kettle River Formation consisting of rhyolite 
toffs, sandstows, shales and minor conglomerates that are, in tom, overlain conformably hy the Marron 
Formation consisting of phonolite, tmchyte and and&e lava flows and btias. In the north Okanagau 
area, the Pent&on Group is overlain unccmforably by Miocene plateau basal& near Vernon the felsic 
Penticton volcanica are replaced by Eocene audesites and basalts typical of the Kamloops Group. 
Stmchxal 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 grabeos 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 Cordillem. This period corresponds to northerly movement of the 
Pacilic plate that produced oblique subduction of this plate under the North American cmton. 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 simultaneous development of grabens, folding and 
thrusting in coastal areas, the southern interior, including the Penticton area, and eastern British 
Columbia. 

The occurrence of zeolites in British Columbia was firsx described by Church (1973) in a detailed study of 
the Tertiary rocks of the White Lake basin near Pentiction area Similar studies were done subsequeotly 
in the Princeton and Cache Creek areas (see Mmcille, 1989; Hog& 1993). These describe some of the 
most signifxaut 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 
phouolite laws of the Yellow Lake member of the Marron Formation. Clearly, the growth of these 
zeolitea was favowed by the alkali- and alumina-rich law at the time of eruption and cooling before 
much loading. At Manuel Creek clinoptilolite and wairakite are associated with tot%ceous sedimentary 
rocks high in the stratigraphic succession of the Marron Formatioo, suggesting the possibility of an 
authigenic origin of these zeolites (Horn and Church. 1986). 

The Manuel Creek tuffis light coloured, mainly gray or beige, massive and characterized by small 
scattered black specks of biotite and/or amphibole. In thin s&on the rock consists mostly of glassy shards 
replaced by zeolites and clay. Accessory minerals include plagiwlase, sanidiie, qumtz, biotite, amphibole 
and smectite. The Manuel Creek tuffand asswiated sedimentary facies has been traced southerly from a 
point 2 km north of the West Kooteuay power line to about 3 km south of the powerliue (Figure 2). The 
unit ranges up to 10 m thick, strikes on average from 010 to 015 degrees and dips 20 to 30 degrees 
easterly. The related waterlain facies contain local concentrations of carboaacous woody trash and fossil 
leaves. At the base the unit is intercalated with buffcoloured siltstone and sandstone eroded from the 



underlying Kitley Lake member (stas. 13,33 and 59). Laterally, the tuffis mixed with lapilli and breccia 
and interbextdozi brown sandstone containing lithic dasts derived from the Keams Creek basalt (stas. 37, 
78, and 60). 

To determine the mineral composition of the Manuel Creek t&f, 20 samples from the 12 stations oo the 
t&were submitted for X-ray diffraction analyses at the Cominco Laboratory in Vancouver. Fmm this 
colIection the results show that 12 samples have clinoptilolite as the sole zeolite and that 6 of these 
samples have moderate to sigoiticant amounts of this mineral (i.e. Ecoka 21~1, Zlb, Mao-lob, 36,76 and 
78b). It is nored 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-78b but in 
addition it contains minor quartz and smectite. Sample Man-36 was collected approximately 1 km 
northwest ofsta. 78 and by comparisoo it has moderate amounts ofclinoptilolite, quartz, plagioclase, 
minor smeatite and amphibole. Sample Man-lob 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-2la and 21b, from the top and bottom of the exposure at station Man-lo, have 
essentially the same accessory mineral composition as the clinoptiIolite-rich Man-1Oa sample. Wairakite, 
the calcium analogue of analcite, accompanies clinoptilolite as a minor mineral in sample Man-28a and in 
signiiicaot amounts, without clinoptilolite, in samples Man-3 1, 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 accordiig to the m&cd outlined by Marcille (1989) based oo cliooptilolite’s high selectivity for 
NH,+. (X-ray diffraction alIows identification of the zeolite mineral species but only a rough estimate of 
amounts.) The CEC determioations were completed by BC Research Inc. for 6 samples showing 
signiticaotly strong zmlite X-ray diffraction p&ems. Assamin g a CEC @q/100) value of 220 for pure 
clinoptilolite, disregarding the effects of other minerals. the followiog 
amounts are calulated: 

CEC % 
Ecoka-Zla 112.5 51 
Man-lob 116.1 53 
Man-36 loo.0 45 
MaadOb 33.9 1.5 
Man-76 128.6 58 
Man-78b 151.8 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 qualities. 

Whole rwk silicate aoalyses of the zeolitized tuff unit were completed on 8 samples from various 
localities. Tb~bese analyses were intended to establish tbe composition range of the tuff sod associated 
waterlain sedimentary facies including the material reworked from the adjacent Keams Creek and 
subjacent Kitley Lake units. 

The zeolitired rocks consists of beige or light gray shardy tuff. brown volcanic s&stone and buff 
coloured siltstone. Samples Ecoka-2la. DC, Mao-lob, 60a and 78b are typically d&tic composition. 
Ecoka-22c is fresh vitric tuff with a few small, scattered feldspar sod amphibole crystals sod biotite 
flakes. Ecoka-2la, Mao-lob and Maw78b coot& > 10% H&I sod significant clinoptilolite -the glassy 
matrix of these rocks being extensively zeolitized. Man-1Oa is d&tic tuff with some clay alteration. 

Samples Maw31,22,6Oa are and&tic buff coloored sod brown volcanic s&stone and siltstone. 
Samples Man-3 1 and Ma&Ob cwtain >7% H,O and sigoificmt wairakite; Mao-22 has lesr Hz0 sod 



waimkite. Man-31 is believed to represent sediment &rived fmm tbe erosion of Kitley tmchyandesite 
lava underlying the dacitic toff. Similarly, MandOb is tbougbt to be partly sourced from nearby Keams 
Creek basaltic andesite. 

The followiog tabulation compares the chemical composition of relatively fresh d&tic tuff, analysis no. 
Mao-22~. clinoptilolite enriched toff Maw78b and tbe average composition of cliioptilolite. as given by 
the New Mexico Bureau of Mines and USGS: 

Clinoptilolite 
Man-2.2~ Maw78b USGS 

siq 67.20 57.79 64.7 

TiO 2 0.46 0.49 0.2 
.a &03 14.60 14.26 12.6 

WA 3.44 3.32 1.8 
MnO 0.05 0.02 0.1 
MgO 1 so 2.33 1.1 
CaO 3.00 4.84 3.7 

NdJ 3.06 1.05 1.0 
W’ 4.34 1.01 3.7 
LO1 1.66 13.17 

Work Done 

Prospecting supported by tbe B.C. Prospectors Assistance Program in tbe Manuel Crwk area was 
completed in August 2001. With tbe assistance of air photos and TRIM maps (1:2O,ooO scale) 
observations of the geology and mioemlization were done from a grid of flagged claim lioes and a 
network of bush roads that service the towers of the West Koateoay Transmission Line that transects tbe 
area (Figure 1). A total of 81 field stations were required to constrain the geography and geology of a 
reolitid da&e unit (here called tbe ‘Manuel Creek tuft’) for a distaoce of approximately 5 km (Figure 
2). There are 12 stations that establish the location of tbe Manuel Creek toff; 20 stations a~ oo tbe 
underlying Kitley Lake member, 46 on the overlying Keams Creek member, and B few additional stations 
on the Nimpit Lake sod Park Kill members at the top of tbe section. In total these rocks comprise a 
block of Eocene. lava flows several tbousaod feet thick, dipping easterly and faulted agaiost B pro-Tertiary 
complex of Paleozoic and Mesozoic chats, grseostooes and granitic intrusions. 

Physical work for the Manuel Creek project consists of stakiog 10 two post claims (‘Kitty’ and ‘Tom’ 
claims tenure nos. 388945-388952 and 390678-390679) sod associated location Iii and grid (Figure 1). 
The property is cent& 4 km southwest of Grofino Mount&, west of the headwaters of Park Ftill in the 
upper part of tbe Manuel Creek dmioage b&o. Aoxss to tbe property is 10 km south of the Twio Lake 
turnoff from Highway 3A via tbe Twin Lalres and Grand Om roads. 

The daims are aligned roughly N-S following the 5 km long strike of the reolitic toff tit. 

The location lioes of the Kitty l-5 claims (str&ng 1887 and the Tom l-3 claims (striking 192”) are 
crossed by tbe West Kooteoay Power Transmission Lie forming a ‘H’ shaped reference grid designed to 
assist rock sampling and geological mappiog. 

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



Claim 

Kitty 1 
Kitty 2 
Kitty 3 
Kitty 4 
Kitty 5 
Tom 1 
Tom 2 
Tom 3 

co*rdiMtes 
Latitude Longitude 

49w.510’ 119043.870’ 
49”1.5.216’ 119°43.910 
49%.009’ 119v4.045’ 
49014.659’ 119v4.052 
49014.441’ 11!3%4.133’ 
49013.889 119%4.121’ 
49’13.640’ 119O43.190 
49’13.427’ 119°43.221’ 

elevation 
4300 
4311’ 
4368’ 
4378’ 
4210’ 
4208’ 
4027’ 
4008’ 

UTM (NAD ‘83) 
casting ooithhg 
301300 5459750 
301180 5459250 
301080 5458750 
300950 5458310 
300850 5457775 
302120 5456800 
301950 5456310 
301850 5455790 

Markets4 

World production of natural zeolites is estimated to be 3-l million tonnes anmully (Mineral Spotlight in 
Industrial Minerals, December 2000 issue). chioa 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. 
Zentech Inc. in Washington state is investigating the use of zecdite as a medium to store hydrogen gas for 
fuel - the goal being to reduce the risk of hydrogen explosion. 

MarcilLKerslake (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 S1.6OUS per ton, per 10 miles. 

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

Conclusions 

The results of this project are the discovery of zeolite (clinoptilolite) mineralization in abuodance at 
several localities within a 5 km belt of Eocene dacitic crystal vitric tuff in the Manuel Creek a-es, 7 km 
oortheast of Keremex. These are station nos. EC&a-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 htffaceous beds, up to 10 m thick. occur at mid-section in the 
Marron Formation, betweeo 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 caoveaiently exposed along existing secondary roads which connect directly within ten 
kilometers to Highways 3 which in mm leads to leads directly to the railway terminal at Omville, 
W*shingtOIl. 
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