
1~0~~~~~~~~~~~~ of gy, Mineralogy and Geochemistry 

Zeolite Occurrences on the Tom and Kitty Claims 

Manuel Creek Area 
Osoyoos Mining Division 

British Columbia 

Minernl Titles Reference Map M082E022 
Lat. 49O14.6’ N, Long. 119O43.9’ W 

for 
ownersloperators 

B.N. Church and F. Niddery 

Mny 27th, 



Figure 1 

I I I I I I I 1 Location Map 

/ h 

. 



Table of Contents 

Summary 
Introduction 
The Property 
Location and Access 
Physiography and Climate 
Program Objective 
Background 
Geological Setting 
Mineralization 
Geochemistry 
Work Done 
Reserve Potential 
Markets 
Conclusions and Recommendations 
References 

Illustrations 

Figure 1 Location Map 
Figure 2 Map Area 
Figure 3 Claim Map 
Figure 4 Geology of the Manuel Creek Area 
Table I Notes to Accompany Figure 4 

Page 
1 

2 

3 

4 

5 

6 

I 

7-8 

9 

following title page 
following table of contents 

following page 1 
following page 9 

Photos 

Photo 1 Zeolitized tuff beds between Keams Creek basalt and Kitley trachyandesite 
Photo 2 Intercalated zeolitized dacitic tuff and tuff breccia 
Photo 3 Photomicrograph of zeolitized dacitic crystal vitric tuff 
Photo 4 Photomicrograph - feldspar, biotite and amphibole in shardy matrix 

Appendix A 
Statement of Costs 

Appendix B Statement of Laboratory Work, Analyses 
Section 1 Report on XRD Results (Teck-Cominco) 
Section 2 Silicate Analyses (Teck-Cominco) 
Section 3 Silicate Analyses (ACME Laboratories) 
Section 4 Cation Exchange Results (BC Research Inc.) 
Section 5 Lapidary Work (Vancouver Petrographics Ltd.) 

Appendix C 
Statement of Qualifications 



Figure 2 Map Area 

Mnp Area n 



-1. 

Summary 

Zwlite mineralization (clinoptilolite) is found in abundance at several localities on a 5 km long belt of 
Eocene dacitic crystal vitric tuff beds (the Manuel Creek tiff) 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 15 to 30 degrees easterly. 
Geochemical results indicate that the quality of zeolite mineralization is comparable to other producing 
deposits in the Princeton and Cache Creek areas. 

Introduction 

The search for zeolites in the Tertiary rocks of the Penticton area in 2001 was based on previous 
investigations by Church (1973, 1979). Hors and Church (1986) and the B.C. Prospectors Assistance 
Program (PAP) for 1999 - Project Proposal No. P. 117 (Minfile 082ESW 258). The present report 
results from PAP 2001 - Project No. 73. Work for this project, completed in the period Aug. 10th - 
21st to Nov. 7th, consists of prospecting, geology, mineralogy and geochemistry. Preparatory traditional 
prospecting for zeolites was done from July 16th to 29th. This was followed by more. detailed 
prospecting combined with geological mapping to locate and identified the zeolitized units and determine 
stratigraphic and structural controls. This work was accompanied by sampling for petrographical, 
mineralogy and chemical studies. These. data proved the tuffaceous and dacitic composition of the units, 
the degree. and nature of zeolitization and the cation exchange capability of the rocks. 

The Property 

The property consists of a group of 10 two post claims Kitty 1-7 and Tom 1-3 owned by B.N. Church of 
Victoria B.C. and F. Niddery of Okanagan Falls B.C., respectively. The details of these mineral claims, 
shown on Figure 3, are as follows: 

Claim Name 
Kitty 1 
Kitty 2 
Kitty 3 
Kitty 4 
Kitty 5 
Kitty 6 
Kitty 7 
Tom 1 
Tom 2 
Tom 3 

Tenure No. Units 
388945 1 
388946 I 
388947 1 
388948 1 
388949 I 
390678 1 
390679 1 
388950 1 
388951 I 
388952 1 

Expiry Date 
Sept. 2nd. 2002 
Sept. 2nd, 2002 
Sept. 2nd, 2002 
Sept. 2nd, 2002 
Sept. 2nd, 2002 
Sept. 2nd, 2002 
Sept. 2nd, 2002 
Sept. 2nd. 2002 
Sept. 2nd, 2002 
Sept. 2nd, 2002 

Location and Access 

The property is located in the headwater area of Manuel Creek between II60 and 1360 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 Ore roads (Fig. 2). 
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The Penticton Tertiary outlier is characterized by low mountainous terrain bounded by the Okanagao 
valley on the east (elev.-350 m), and the Similkameen and tributary valleys on the west (elev.-550 m). 
From the White Lake basin (elev. - 530 m), in the east-central part of the Penticton outlier, slopes rise 
gently to an almost complete ring of hills that includes Mount Orofino (elev. 1590 m) to the southwest. 
The concordant summits northwest and southwest of White Lake are a remnant of a once continuous 
upland surface that comprises the southern extremity of the Thompson Plateau. 

The low parts of the region and south-facing slopes are generally open ranch lands with plentiful grasses, 
sage brush and cactus. The summits and north-facing slopes have forests of Ponderosa pine, spruce and 
fir of sufficient density to support intermittent logging operations. 

Climatic conditions are generally warm and dry during the summer months. The total annual 
precipitation of combined rain and snow is about 28 cm. 

Program Objective 

The objective was 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 outlier. 

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 ion exchange. Natural occurring 
zeolites are used for ion exchange, filtering, odour 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 are the two natural zeolites most commonly used in commercial 
applications. Mordenite, pldllipsite 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 bave sticient 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; GrifIitbs, 1987; 
Mumpton. 1988: Leggo, 2000; Leggo, 2001). 

Geological Setting 

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 dissected early Tertiary laws, 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 Britisb Columbia. The thickness of these rocks ranges from less than 100 
m&es to more than 1200 m&es. 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 ‘upland surface’ locally unconformably covered by a veneer of Miocene and younger ‘plateau’ 
basalts of the Cbicotin group. 
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In the Okanagan -Boundary region, the early Tertiary continental sedimentary and volcanic rocks and 
associated intrusions till 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 by stream erosion from a geologically 
diverse pre-Tertiary metamorphic temme. This unit is followed by the Eocene Kettle River Formation 
consisting of rhyolite tulTs. sandstones, shales and minor conglomerates that are, in turn, overlain 
conformably by the Marron Forniation consisting of phonolite, trachyte, andesite and basalt lava flows and 
breccias. In the same area, the Marama Fonuation forms a series of dacitic lava domes above the Marron 
sequence. The White Lake Formation is a thick sequence of fluvial, lacustrine, lahar and volcanic breccias 
developed unconformably on the Marron and Marama Formations. Completing the Penticton Group, the 
Skaha Formation is a mainly chaotic landslide breccia at the top of succession. In the north Okanagan 
area, the Penticton Group is overlain unconforably by Miocene plateau basalts. Near Vernon the felsic 
Pent&on volcanics are replaced laterally by Eocene andesites and basalts typical of the Kamloops Group. 

Structural control of the Tertiary outliers is related to northerly trending faults. 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 con~ples 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 Manuel Creek tuffis a newly discovered unit within the Penticton Group. The unit is a minor one 
occurring directly above and confonuable with the Kitley Lake member of the Marron Formation (K/AI 
biotite date 53.1 i 1.8 Ma). These rocks are 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 plagioclase, sanidine, quartz, biotite, amphibole 
and smectite. The Manuel Creek tutTand associated 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 in the southern 
extremity of the Penticton Tertiary outlier (Figs. 3 and 4). The unit ranges up to 10 m thick, strikes on 
average from 010 to 015 degrees and dips 15 to 30 degrees easterly (Photos I and 2) The related 
waterlain facies contain local concentrations of carbonacous woody trash and fossil leaves. At the base the 
unit is intercalated with buff coloured siltstone and sandstone eroded from the underlying Kitley Lake 
member (stas. Man 13, 33 and 59). Laterally, the tuIfis mixed with lapilli and breccia and interbedded 
brown sandstone containing lithic clasts derived from the Keams Creek basalt (stas. Man 37,78, and 60). 

W 

Mineralization 

The occurrence of zeolites in the Penticton area was previously detailed in a study of the Tertiary rocks of 
the White Lake basin (Church, 1973). Similar studies were done in the Princeton and Kamloops-Cache 
Creek areas (see Mint% nos. 092HSEl65-168, 243 and 092INW095; Marcille, 1989; Hogg, 1993; Read, 
2000). These are the most significant deposits of natural zeolites in Western Canada. 

In the Okanagan area zeolites arc abundant in the lower part of the Penticton Group, possibly as the result 
of ‘load’ metamorphism, although the composition of the host rocks was no doubt a 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 
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zeolites was favoured by the alkali- and alumina-rich lavas in a closed hydrothernml system at the time of 
eruption and cooling before much loading. At Manuel Creek, clinoptilolite and wairakite are associated 
with toffaceous sedimentary rocks high in the stratigraphic succession of the Marron Formation, 
suggesting an authigenic origin of these zeolites (Hors and Church, 1986). 

To determine the mineral composition of the Manuel Creek UT, 20 samples from the 12 field stations 
were submitted to the Teck Cominco Laboratory in Vancouver for X-ray diffraction analyses (Appendix 
B). From this collection the results show that in 12 samples clinoptilolite is the sole zeolite and that 6 
contain moderate to significant amounts of this mineral (i.e. samples Ecoka Zla, Zlb, Man-lob, 36, 76 
and 78b). Sample Man-78b has scattered plagioclase microphenocrysts in a vitric matrix that is largely 
replaced by clinoptilolite. Sample Man-76, from a location 800 m further south, is similar to Man-78b but 
has additional minor quartz and smectite. Sample Man-36, collected approximately 1 km northwest of 
sta. 78, by comparison has moderate amounts of clinoptilolite, quartz, plagioclase, smectite and 
amphibole. Sample Man-lob, from 1.2 km north of sta. 36, is relatively enriched in clinoptilolite, 
contains a moderate amount of quartz, minor plagioclase and smectite (Photos 3 and 4). Clinoptilolite- 
rich samples Ecoka-2la and 2lb. from the top and bottom of the road cut are essentially the same as Man- 
10a (Photo 2). Wairakite, the calcium analogue of analcite, accompanies clinoptilolite as a minor 
constituent in sample Man-28a and it occurs in significant amounts, without clinoptilolite, in Man-31,59 
and 60b. No other zeolite mineral species were found in the collection. 

W 

w 

Geochemistry 

Quantitative analyses of zzolite in terms of cation exchange capability (CEC) of the Manuel Creek tuff 
was done using the methods outlined by Marcilla (1989) based on clinoptilolite’s high selectivity for 
NH,+. The CEC determinations were done by BC Research Inc. of Vancouver on samples showing 
significantly strong zeolite X-ray diffraction patterns (Appendix B). X-ray diffraction allows 
identification of the zeolite mineral species but only a rough estimate of amounts. The following 
(equivalent) amounts of clinoptilolite are c&dated, assuming a CEC (meq/lOO) value of 220 for pure 
clinoptilolite (disregarding the possible effects of clay or other zeolites): 

CEC Equivalent 
Clinoptilolite % 

Ecoka-2la 112.5 51 
Man-lob 116.1 53 
Man-36 loo.0 45 
MandOb 33.9 15 
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 rock silicate analyses of the zeolitized tuff unit were completed on 8 samples. These analyses, by 
the Teck Cominco and Acme Analytical Laboratories of Vancouver, were intended to establish the 
composition range of the tuff and the associated waterlain sedimentary facies representing reworked 
components of the adjacent Keams Creek and Kitley Lake units. 

The zeolitized rocks consists of beige or light gray shardy toff, brown volcanic sandstone and buff 
coloured taffaceous siltstone. Samples Ecoka-Zla, 22~. Man-lob, 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-2la, Man-lob and Man-78b contain > 10% H,O and significant clinoptilolite 
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L the glassy matrix of these rocks being extensively zeolitized. Man-IOa is dacitic tuff with some clay 
alteration. 

Samples Man-31, 22, 60a are and&tic buff coloured and brown volcanic sandstone and siltstone. 
Samples Man-31 and Man-60b contain >7% H,O and significant wairakite; Man-22 has less H,O and 
waimkite. Man-31 is believed to represent sediment derived from the erosion of Kitley trachyandesite 
lava underlying the dacitic tuff. Similarly, Ma&Ob is thought to be partly sowced from nearby Keams 
Creek basaltic and&a. 

The following tabulation compares the chemical composition of relatively fresh Manuel Creek 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-22~ Man-78b USGS 

SiO, 67.20 57.79 64.7 
Ti02 0.46 0.49 0.2 
AL4 14.60 14.26 12.6 
F& 3.44 3.32 1.8 
MnO 0.05 0.02 0.1 
MgO 1.50 2.33 1.1 
C*O 3.00 4.84 3.7 
Na,O 3.06 1.05 1.0 
W’ 4.34 1.01 3.7 
LO1 1.66 13.17 -11.1 est. 

v Work Done 

Prospecting supported by the B.C. Prospectors Assistance Program in the Manuel Creek area was 
completed in August 2001. Assisted by 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 nehvork of bush roads that 
service the towers of the West Kootenay Transmission Line that transects the area. A total of 81 field 
stations were. required to constrain the geography and geology of the Manuel Creek tuff for a distance of 
approximately 5 km. Twelve stations establish the location of the tuff; 20 stations are on the underlying 
Kitley Lake member, 46 on the overlying Keams Creek member, and a few additional stations locate the 
Nimpit Lake and Park Rill members at the top of the section. In total, the section is a block of Eocene 
lava flows several thousand feet thick, dipping easterly and faulted against a pre-Tertiary complex of 
Paleozoic and Mesozoic cherts, greenstones and granitic intrusions. 

Physical work for the project consists of staking 10 hvo post claims (‘Kitty’ and ‘Toni’ claims tenure 
nos. 388945-388952 and 390678-390679) and associated location lines and grid. The property is centred 
in the upper part of the Manuel Creek drainage basin, 4 km southwest of Orofino Mountain and west of 
the headwaters of Park Rill. 

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

The location lines of the Kitty l-5 claims (striking ISSo) 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. 
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For grid control the following co-ordinates have been established for the Kitty and Tom claims, No.1 
claim posts (using a Gamin 12 GPS receiver). 

Claim Co-ordinates 
Latitude Longitude 

Kitty 1 49”15.51’ 119’43.87 
Kitty 2 49’15.22’ 119’43.91’ 
Kitty 3 49’15.01’ 119O44.05’ 
Kitty 4 49’14.66’ 119’44.05’ 
Kitty 5 49’14.44’ 119’44.13’ 
To& 1 49’13.89’ 119’44.12’ 
Tom 2 49’13.64’ 119043.19’ 
Tom 3 49O13.43’ 119’43.22’ 

Reserve Potential 

Elevation UTM (NAD ‘83) 
feet m&es eating northing 

4300 1311 301300 5459750 
4311 1314 301180 5459250 
4368 1331 301080 5458750 
4378 1334 300950 5458310 
4210 1283 300850 5457775 
4208 1283 302120 5456800 
4027 1227 301950 5456310 
4008 1222 301850 5455790 

Any evaluation of the potential of the zeolite mineralization without drilling or trenching must be 
regarded as incomplete or preliminary. Sampling to-date is clearly preliminary consisting of only 20 
grab samples from 12 road cuts exposing the Manual Creek tuff. The samples are consistently tine 
grained, light gray or beige. The mineralogy is not readily discernible in hand specimens, however, X- 
ray diffraction analyses shows 16 of the 20 samples are zeolitized. Also, 8 of the 12 sampling localities 
show clinoptilolite and 4 indicate significant amount of clinoptilolite (Appendix B). 

The individual exposures of the Manuel Creek tuff are only a few m&es in height and rarely more than 6 
or 7 m&es in strike length. The contacts at the top and bottom of the unit are generally not seen because 
of extensive glacial till and vegetation cover. The approximate position of the tuff is at the top of a 
bench that was formed by the preferential weathering and erosion of the overlying vesicular basalt and 
glacial plucking of the columnar lava of the Keams Creek member. Where the base of the Keams Creek 
member does not coincide with the bottom of the columns the exact edge of the overlying basalt could 
probably be determined by a ground or airborne magnetic survey which would utilizes the relatively high 
magnetic susceptibility of the basalts. Thickness of the till blanket in the area, which is probably no 
greater than a few m&es, should not impede a geophysical survey. 

The estimated amount of the Manuel Creek tuff is 11 to 13 million tonnes (S.G. 2.2 - 2.6). assuming the 
uninterrupted continuity of the unit (given an arbitrary thickness of one meter) in the 5 km’ area west of 
the Park Rill fault that comprises the total subcrop zone below the Keams Creek member (Church 1979). 
However, a larger local potential is suggested where exposure of the tuff ranges up to 10 metres thick 
along the western edge of the Keams Creek member. Here the amount of tuff subcropping the glacial till 
is estimated to be about 5 million tonnes in an area of only 20 hectares. From this calculation and the 
sampling statistics the accessible zeolitized tuff is about 4 million tonnes and the available clinoptilolite- 
bearing tuff is estimated to be 3 million tonnes. Again from the sampling statistics combined with the X- 
my data, the amount of tuff with significant clinoptilolite is evaluated to be -1.7 million tonnes (5 x 4/12 
= 1.67) which is the sum of the four most promising localities, each of which would probably cover 1.5 
hectares and represent about 400,000 tonnes of prime resource rock. Additonal work is needed at each 
locality to prove the tonnage, thickness, lateral continuity and consistency of the mineralization. 

The results of this study show that the quantity and quality of zeolite mineralization in the Manuel Creek 
area is comparable to the principal producing deposits in southern British Columbia, such as the Bromley 



Vale (Minfile 092HSE166) and Sunday Creek (Mint% 092HSE168) deposits near Princeton and the 
Ranchlands deposits (Mintila 092INW095) behvmn Kamloops and Cache. Creek. 

The Bromley Vale deposit, located 7.5 km southwest of Princeton, consists of a - 8-9 m thick white to 
cream coloured clinoptilolite-bearing crystal vitric tuff that occurs in the upper part of the Allenby 
Formation (Eocene). The reserve is estimated to be 710,300 tonnes rhyolitic lapilli tuff consisting of 
60% zeolite. A total of 2000 tonnes was mined from this deposit by Canadian Mining Co. Ltd. in March 
2000. 

The Sunday Creek deposit, located 24 km southwest of Princeton, consists of a lo-15 m thick waterlain 
heulandite and clinoptilolite-bearing tephra that occurs in the basal part of the Allenby Formation. Tbe 
proven resave is 3.5 million tonnes consisting of crystal lithic lapilli tuff with an average CEC rating 
range from 62.7 to 135. In 1996 Canmark International Resources Inc. mined a 10,000 tonne bulk 
sample from the deposit. 

The Ranchlands deposits are centred about 4.5 km northeast of Cache Creek near the Trans-Canada 
Highway. The area is underlain by volcanic and sedimentary rocks of the Kamloaps Group (Eocene). 
The ‘Z-l’ deposit (estimated resewe of 500,000 tonnes) is a 6 to 8 m thick gray to light gray z&it&d 
crystal vitric tuff (CEC rating 50-67). This is underlain by a second 5 to 7 m thick reserve (300,000 
tonnes) of light to dark green zeolitized tuff. The nearby McAbee deposit (reported 2 million tonnes of 
proven reserves) is a 10 m thick heulandite and clinoptilolite bearing rhyolite tephra (CEC rating range 
46.1- 63.8) within a 50-70 m thick sedimentary lens of light to dark brown, gray and dark green shale. 
and siltstone. In 1998, C2C Mining Corp. purchased the McAbee property from Highwood Resources 
Ltd. and built a zeolite processing plant at Ashcroft to produce cat litter, feed binder and industrial 
absorlxnts. 

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 zeolita 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 king to reduce the risk of hydrogen explosion. 

Marcille-Kerslaka (1991) has reported the onsite price for zeolites from Teague Minerals in Oregon, on a 
truck load basis,was $SSUS per ton. Transportation costs vary depending on distance, but typically 
range from $0.55 to $1.6OUS pa ton, per 10 miles. Cat litter in Canada retails for about $10 for 40 lbs. 

The results of this project are the discovery of clinoptilolite in abundance at several localities on a 5 km 
belt of Eocene dacitic crystal vitric tuff in the Manuel Creek area. These are station nos. Man 10 
(Ecoka-21), 36, 76 and 78. Cation exchange capacity raults on the corresponding samples are 116.1, 
112.5, 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 Keams Creek member above 
(above), in the southern part of the Panticton Tertiary outlier. The Manuel Creek zeolite deposits are 
conveniently exposed along existing secondary roads connecting to Highways 3 which in turn joins 
Highway 97 at Osoyoos and the nearby railway terminal at Oroville in Washington state. 



Recommendations 

The following recommendations are. proposed as steps towards developing the zeolite resources: 
1. Access on the property could be improved by local upgrading the existing roads. 
2. Orthophotography of the property is needed (topographic contours at 5 m intervals) in preparation for 
detailed geological and geophysical surveys. 
3. Production of an outcrop geological map at the scale of 1:5COO. 
4. Conduct an airborne magnetometer survey at 100 m height to be flown on east-west lines to more 
clearly delineate the overlying basalts from the underlying and felsic volcanic rocks. 
5. This should be followed by trenching and/or drilling to determine the exact thickness and lateral 
extent of the zeolitized beds - particulary in vicinity of stations Man-lo, 36, 76 and 78; then a program 
of detailed sampling to establish the continuity of mineralogical and chemical characteristics. 

Submitted by: 

B. Nejl Church, Ph.D., P.Eng. 
May 27th, 2002 
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Table I Notes to Accompany Figure 4 

Sta. No. Lat. Long. Unit Description 
MAN 1 49O15.3’ 119O43.9’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN 2 49O15.0’ 119”44.0’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN 3 49O15.4’ 119’43.8’ Kitley L. beige coloured massive feldspar porphyry ,trachyandesite lava 
MAN 4 49O15.3’ 119’43.8’ Kitley L. beige coloured massive feldspar porphyry tmchyandesite lava 
MAN 5 49O15.1’ 119O43.7’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN 6 49O15.0’ 119’43.9’ Kitley L. beige c&wed massive feldspar porphyry trachyandesite lava 
MAN I 49O15.0’ 119O43.8 Kearns Cr. dark brown mbbly vesicular basaltic lava 
MAN8 49O14.9’ 119”43.8’ Kitley L. beige coloured biotiferous feldspathic trachyandsite lava 
MAN 9 49O14.8’ 1 lg”43.9’ Kitley L. beige coloured massive feldspar porphyry tnchyandesite lava 
MAN 10 49’14.8’ 119’44.0’ unnamed light gray zeolitic dacitic dust, lapilli tibeds 014”/20”SE 
MAN II 49O14.7’ 119O44.1’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN 12 49O14.6’ 119°44.0’ unnamed light gray dacitic tuff and tuffaceous shales with plant fossils 
MAN 13 49’14.6’ 119’43.9’ unnamed gray tuff between Kitley and Keams units, beds 118V16”SE 
MAN 14 49O14.5’ 119O43.9’ Kearns Cr. weathered brown vesicular pyroxene-rich basaltic lava 
MAN 15 49O14.6’ 119’43.7’ Keams Cr. weathered dark brown vesicular basaltic lava 
MAN 16 49O14.7’ 119’43.5’ Kearns Cr. weathered dark brown rubbly pyroxene-rich basaltic lava 
MAN 17 49’14.7’ 119’43.3’ Kearns Cr. weathered brown soil and regolith ofbasaltic lava 
MAN 18 49O14.9’ 119’43.3’ Kearns Cr. weathered brown vesicular pyrosene-rich basaltic lava 
MAN 19 49”15.1’ 119”43.3’ basement rocks of mostly fme grained gray Paleozoic chert breccia 
MAN 20 49O15.2’ 119O43.4’ Kearns Cr. weathered brown vesicular pyrosene-rich basaltic lava 
MAN 21 49O15.2’ 119’43.5’ Kearns Cr. weathered brown vesicular pyroxene-rich basaltic lava 
MAN 22 49O15.2’ 119’43.6’ unnamed light gray zcolitized dacitic tuff beds OlO”130”E 
MAN 23 49O14.6’ 119’44.0’ Kitley L. rubbly weathered beige coloured feldspar porphyritic lava 
MAN 24 49O14.5’ 119°43.0’ Kitley L. beige coloured massive feldspar porphylytrachyandesite lava 
MAN 25 49O14.5’ 119”44.1’ Kitley L. pinkish weathered coarse feldspar porphyry trachyandesite 
MAN 26 49O14.5’ 119°44.2’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN 21 49Ol4.5’ 119O44.1’ Kitley L. beige c&wed massive feldspar porphyry trachyandesite lava 
MAN 28 49O14.4’ 119”44.0’ unnamed light gray zeolitized dacitic tuffand tutiaceous sediments 
MAN 29 49O14.4’ 119’43.9’ Keams Cr. fresh dark coloured pyroxene-rich columnar basaltic lava 
MAN 30 49O14.3’ 119”44.0’ Kitley L. pink to gray massive feldspar porphyry trachyandesite lava 
MAN 31 49O14.3’ 119’43.1’ Kitley L. buff coloured tuffaceous sediment on trachyandesite lava 
MAN 32 49O14.2’ 119”44.1’ Kitley L. mbbly beige coloured feldspathic trachyandesite lava 
MAN 33 49O14.1’ 119O44.0’ unnamed gray zeolitized dacitic tuffbeds 010°/22”E 
MAN 34 49O14.6’ 119’43.9’ Keams Cr. brown weathered vesicular pyroxene-rich basaltic lava 
MAN 35 49O15.7’ 119’43.8 Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN 36 49O14.1’ 119”43.9’ unnamed light gray zeolitized dacitic tuff beds 165V2O”NE 
MAN 37 49O14.2’ 119”43.8’ Kearns Cr. medium to dark brown volcanic sandstone, tuffaceous grit 
MAN 38 49Ol4.3’ l19o43.8’ Kcams Cr. brown volcanic sandstone and tuff 
MAN 39 49O14.3’ 119’43.6’ Keams Cr. brown vesicular pyrosene-rich basaltic lava 
MAN 40 49O14.2’ 119O43.6’ Keams Cr. mbbly regolith of pyroxene-rich basaltic lava 
MAN 41 49O13.9’ 119’43.6’ Keams Cr. dark brown vesicular pyroxene-rich columnar basaltic lava 
MAN 42 49-13.9’ 119O43.5’ Kearns Cr. massive vesicular pyroxene-rich basaltic lava 
MAN 43 49O14.0’ 119’43.4’ Keams Cr. brown weathered crumbling basaltic tephra 
MAN 44 49O14.1’ 119O43.3’ Kearns Cr. brown weathered crumbling basaltic tephra 
MAN 45 49O14.0’ 119O43.3’ Keams Cr. brown weathered crumbling basaltic tephra 
MAN 46 49O13.9’ 119O43.3’ Keams Cr. brown weathered crumbling vesicular basaltic lava 
MAN 41 49’13.8’ 119O43.3’ Keams Cr. brown weathered cnmlbling vesicular basaltic lava 
MAN 48 49O13.6’ 119’43.2’ Keams Cr. reddish brown weathered crumbling vesicular basaltic lava 



Table I (continued) 

Sta. No. Lat. Long. Unit Description 
MAN 49 49O13.6’ 119’43.2 Keams Cr. dark brown weathered mbbly vesicular basaltic lava 
MAN 50 49O13.8’ 119’43.0’ Keams Cr. dark coloured basaltic lava 
MAN 51 49O13.9’ 119”43.1’ Keams Cr. badly weathered dark brown rubbly basaltic lava 
MAN 52 49Ol3.6’ 119O43.2’ Keams Cr. brown weathered vesicular basaltic lava 
MAN 53 49Ol3.4’ 119’43.3 Keams Cr. brown weathered vesicular basaltic lava 
MAN 54 49Ol3.3’ 119”43.3’ Keams Cr. dark brown weathered mbbly basaltic lava 
MAN 55 49’13.3’ 119’43.4’ Keams Cr. dark brown weathered rubbly basaltic lava 
MAN 56 49Ol3.2’ 119”43.4’ Keams Cr. dark brown weathered mbbly basaltic lava 
MAN 57 49Ol3.1’ 119O43.4’ Keams Cr. basaltic lava 
MAN 58 49O13.3’ 119O43.4’ unnamed brown gritty sandstone and gray massive dacitic tuff 
MAN 59 49O13.5’ 119O43.4’ unnamed brown sandstone and gray dacitic tuff 
MAN 60 49’13.6’ 119”43.4’ unnamed brownish siltone and sandstone and gray dacitic tti 
MAN 61 49Ol3.5’ 119O43.4’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 
MAN 62 49’13.6’ 119”43.3’ Kearns Cr. fresh dark coloured pyroxene-rich basaltic lava 
MAN 63 49’13.4’ 119’43.2’ Keams Cr. brown weathered massive vesicular basaltic lava 
MAN 64 49Ol4.5’ 119’43.3’ Keams Cr. brown weathered highly vesicular basaltic lava 
MAN 65 49’14.5’ 119”43.0’ Keams Cr. brown weathered highly vesicular basaltic lava 
MAN 66 49Ol4.6’ l19°43.1’ Nimpit L. tan coloured tracbylic lava 
MAN 67 49O14.5’ 1 lY”42.9’ Keams Cr. brown weathered vesicular basaltic lava 
MAN 68 49Ol4.5’ 119“43.0’ Keams Cr. brown weathered massive basaltic lava 
MAN 69 49’14.3’ 119’42.8’ Nimpit L. locally vesicular tan coloured trachylic lava 
MAN 70 49’14.1 119’42.8’ weathered crumbling brownish coloured vesicular lava 
MAN 71 49’14.0’ 119”42.8’ weathered crumbling brownish coloured vesicular lava 
MAN 72 49O13.9’ 119”42.8’ Kearns Cr. basaltic lava 
MAN 73 49O13.7’ 119”42.8’ Keams Cr. brown vesicular lava 
MAN 74 49’13.8’ 119O42.7’ Park Rill light brownish weathered merocrystalline and&tic lava 
MAN 75 49Ol4.3’ 119’43.0’ Keams Cr. brown weathered mbbly basaltic lava 
MAN 76 49”13.2’ 1 lY’43.4 unnamed gray zeolitic dacitic tuff and related sedimentary beds 
MAN II 49Ol3.5’ 119O43.4’ Kitlcy L. beige coloured rubbly feldspar porphyry trachyandesite lava 
MAN 78 49Ol3.7’ 119O43.4’ unnamed gray zeolitic dacitic tuff and brown limonitic sandstone 
MAN 79 49Ol3.8’ 119’43.4’ unnamed gray rubbly dacitic tuff 
MAN 80 49O13.1’ 119’43.4’ Kearns Cr. fresh dark coloured pymxene-rich basaltic lava 
MAN 81 49”12.8’ 119”43.6’ Kitley L. beige coloured massive feldspar porphyry trachyandesite lava 







Appendix A 
Statement of Costs 

Labour: -geological engineer, B.N. Church, P.Eng. 
August 10.26th, 2001; 7 days @ 500/day 3,500.OO 
-assistant (sampler, claim staking), F. Niddery 
August lo-Nov. 7th; 3 days @loo/day 300.00 

$3.800.00 

Accomodation/Meals: B.N. Church (7xlWday) 

Vehicle costs: @ 0.38/km 

Laboratory analyses: y ,‘~h+J- ~-J*T-,‘kl / 

700.00 

1,444.oo 

Teck-Cominco (X-ray minerals, chemical analyses) 1,284.OO 
BC Research Inc. (cation exchange capacity) 6 sfi*&r 288.90 
Vancouver Petrographics Ltd. (18 samples @ 16.50) 297.00 
ACME Labs Ltd. (3 silcate analyses @ 26.50) 79.50 

1,949.40 

Office and field supplies: 

Report preparation: 

Total 

654.19 

800 00 - 

$9,347.59 
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J.A. Mcleod 
ManaQer. Exploration Technical Services 

B. Neil Church 
600 Parkridge Street 
Victoria, B.C. 
V8Z 6N7 

11 September, 2001 

Dear Neil: RE: Eocene (Ecokahlanl Samples / E.R.L. Job VOC322R 

Twenty (20 samples of Eocene tuffaceous rocks were received for X-ray diffraction 

V study (XRD) with emphasis on zeolite mineral characterization. 

LAB NO. FIELD NO. 

V 

RO1:4168 ECOKA21A -- 
R01:4169 ECOKA 21 B 
ROl:4170 ECOKA 228 
R01:4171 ECOKA 22C 
R01:4172 MAN IOB 
R01:4173 MAN 120 
R01:4174 MAN 22 
R01:4175 MAN 28A 
RO1:4176 MAN 28B 
R01:4177 MAN 31 
R01:4178 MAN 33A 
R01:4179 MAN 36 
RO1:4180 MAN 38 
R01:4181 MAN 58 
RO1:4182 MAN 59 
R01:4183 MAN 60A 
R01:4184 MAN 60B 
R01:4185 MAN 76 
R01:4186 MAN 78A 
RO1:4187 MAN 788 

Teck Cominco Metals Ltd. 



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” 206. 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)~.~13(AI,Si)$Si~~0~~12H~0 and 
2. Wairakite - CaAl~Si~01~2H~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 I. 

The X-ray diffraction patterns are attached. 

Yours truly, 

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

JAMlskw 

App. (Table 1) 
Att. (diffractograms) 



TABLE 1. 
‘b X-RAY DIFFRACTOMETRY STUDY RESULTS 

(s) significant 
(mo) moderate 
(mi) minor 

(Vrrl) very rmnor page 1 



TABLE 1. 

X-RAY DIFFRACTOMETRY STUDY RESULTS 

(s) Albite-Oligocl. 

(s) significant 
(mo) moderate 
(mi) -minor 

(vm) -very minor Page 2 
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Major oxide dntn mnilbax:/C%7C/( ‘AT 301/mal/MBOX?id-AC...73BA6F10FODC~vcr.cominco.com&number134 

Subject: Major oxide data 
Dote: Fri, 5 Ott 2001 13:49:02 -0700 

From: susie.woo@teckcominco.com 
To: nchurch@bc.sympatico.ca 

C<vO10322.CSV>> 
hardcopy with invoice will be couriered with your samples 

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



1 teckcominco 

(- Remit To: -. 
TECK COMINCO METALS LTD. 
Exploration Research Laboratory 
Attention: Susie Woo 
1486 East Pender Street 
Vancouver. B.C. 
V5LlV8 

I I I I 
VOI -0322R 1 Ecoka I Man Samples 1,200.00) 84~00) 

I I I I 

Teck Cominco Metals Ltd. 
Exploration Research Lab. ,486 Ear, @“de, Street Vancouver. B.C. Canada VSL lb’8 Phone: (604) 685.3032 Fax: (604,846-X86 



_ NOV 2001 Job'costs for TECK COMINCO METALS LTD. Job No: VOl-0322R 

TECK COMINCO METALS/EXPLORATION RESEARCH LABORATORY 

'W Project : CHURCH, NEIL 
Ref/I.D.: (ECOKA/MAN SAMPLES) 

Reported to : NEIL CHURCH 
and : Shipped to lab : 09 08 01 

Received at lab: 14 08 01 
Lab Nos : ROl-04168 to ROl-04187 Work completed : 04 10 01 

_______________-________________________------------------------------ 
Analysis/prep reported no req no @ rate no @ rate $ TOTAL 
---------------------------------------------------------------------- 
XFtD Anal./Chart 20 @ $50.00 1000.00 
Major Oxide Pkg 04 10 01 5 5 @ $20.00* 100.00 
Standard Rock Prep 20 @ $5.00 100.00 

* = Client Discount Pricing Job Cost = $ 1200.00 
G.S.T (7%) = $ 84.00 

TOTAL PAYABLE (Cdn) = $ 1284.00 

W 

Methods of analysis were reported with the results,as were field nos 

Enquiries to: Susie Woo/Jim McLeod 
TECK COMINCO METALS/Exploration Research Lvdga$;?7? 
1486 East Pender Street, Vancouver, B.C. 
PHONE (604)685-3032 / FAX (6041844-2686 



L&skid - Onfarb _ KOL 2H0 
Phone: 705-852-2038 FAX 7056526441 

ACME Analytical Laboratories Ltd. 
Attn : Clarence K.M. Leong cleong@acmelab.com 

852 East Hastings St 
Vancouver.B.C.,V6AlR6 
Canada 

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

Monday..September 24, 2001 

Date Rec.: 17SeptemberZOOl 
LRReport: CA9053SEPOl 
Project: 2102346 
Client Ref : File#A103085 

CERTIFICATE OF ANALYSIS 

Final Report 

Saniple ID 

l: WOOL-3 

SIOZ Al203 Fe203 MgO CaO Na20 KZO ‘IO2 PgO5 MO 0203 “9; L;i Suy) 
% /r % % % K 5% % '4 % % 

72.9 a.75 3.40 1.48 4.06 3.84 0.17 0.36 0.06 0.12 co.01 co.01 4.30 99.: 
2: WOOL-5 56.9 

3:wooL6 50.6 

4: WOOL-7 55.5 
5:WOOL-10 66.9 
6:WOOL-11 54.9 

'5 7:WOOL-13 51.6 
8: WOOL-16 56.4 

9:WOOL-22 51.2 
3 10: WOOL-25 47.4 
t il:WOOL-27 46.9 
- 12:WOOL-28 51.1 

13:WOOL-29 54.0 
14: WOOL-30 52.6 
15:WOOL-31 52.4 

15.1 
14.9 

15.5 
13.3 
16.3 
16.2 

15.7 
14.6 
16.0 
18.4 
18.2 

15.1 
13.1 

15.9 

10.9 7.70 1.14 
9.00 6.54 5.61 
8.96 6.67 6.07 
8.19 3.09 0.55 

6.69 3.21 3.25 
10.2 6.88 4.77 
8.65 3.93 2.04 

10.4 4.09 8.67 
10.1 5.91 14.2 
7.96 9.94 10.9 
4.57 8.12 10.9 
13.2 4.60 7.43 
7.90 6.02 6.62 
10.1 7.04 6.91 

3.43 0.02 0.60 0.04 
3.67 0.07 0.45 0.03 

4.99 0.10 0.35 0.03 
3.81 1.26 0.68 0.06 

2.33 8.27 0.93 0.16 
4.72 1.96 1.16 0.19 

2.72 2.84 1.03 0.24 

4.11 1.80 0.87 0.39 
3.13 0.30 1.27 0.14 
1.99 0.75 0.14 qo.01 
2.69 0.66 0.12 CO.01 

3.69 0.15 0.83 0.06 
3.80 3.08 0.86 0.46 
2.01 0.22 0.42 0.03 

0.16 ~0.01 0.06 5.01 101.1 
0.15 co.01 0.05 7.49 98.9 
0.16 < 0.01 0.04 2.40 100.8 
0.07 0.02 0.04 2.77 100.7 
0.05 < 0.01 0.03 2.77 98.9 
0.06 < 0.01 0.06 2.46 100.3 
0.14 < 0.01 0.04 3.48 99.2 
0.16 <O.Ol 0.05 2.60 99.7 
0.20 0.01 0.06 1.39 100.1 
0.17 co.01 0.03 3.59 100.8 
0.09 0.01 0.02 2.30 99.0 
0.22 < 0.01 0.06 1.57 100.6 
0.13 0.05 0.02 2.41 99.1 
0.22 < 0.01 0.05 4.47 100.6 



(-. i ,. 
&efiekiResearch e P.O. Box ,300 - Is5 Canceulon Sl. 
Lake”eld - ~tado - KG& 2HO 
Plwna: 705.652-2038 FAX 705-6528441 Report : CA9053-SEPOl 

Samole ID 
a. 

SIOZ Al203 Fe203 Ma0 CaO Na20 K20 TlO2 P205 MnO CR03 V205 LOI Sum 
‘h % 3c -9. ‘h Y. Y. X % 'h '/. '/. Y. Y. 

16: WOOL-32 53.0 15.5 10.1 5.33 5.78 4.05 0.28 0.57 0.04 0.21 < 0.01 0.05 5.14 100.1 
17: WOOL-33 56.3 14.0 9.03 5.58 2.30 5.53 0.18 

L. ., 18: WOOL-37. 47.1 15.7 9.41 11.4 12.2 0.74 0.32 
39: WOOL-38 56.2 14.0 6.63 4.84 5.80 2.73 4.03 

20: WOOL-39 59.7 14.6 5.98 3.68 5.25 3.36 3.43 
21: WOOL.40 56.6 14.8 6.33 3.66 5.71 3.50 3.23 
22: MAN-IO 60.8 13.6 3.34 2.20 4.18 1.27 2.18 
23: MAN-22 56.7 16.1 5.44 3.06 3.80 1.91 7.48 
24: MAN-60 59.4 13.7 3.08 1.91 4.71 1.08 2.01 
25: GSC-85-5 55.1 15.7 11.4 4.20 5.27 5.65 0.73 
26: DDH-80/6 56.9 16.0 8.24 5.52 5.15 5.75 0.58 
27:DUP: WOOL-3 73.7 8.76 3.35 1.47 4.09 3.80 0.17 

0.49 0.04 0.16 <O.Ol 0.04 3.15 99.6 
0.12 co.01 0.15 c 0.01 0.03 3.24 100.4 
0.95 0.57 0.11 co.01 0.03 3.46 99.3 
0.83 0.88 0.08 < 0.01 0.02 2.98 loo.5 
0.86 0.54 0.09 < 0.01 0.03 3.27 98.9 
0.51 0.22 0.05 co.01 < 0.01 11.0 99.4 
0.87 0.49 0.10 <O.Ol 0.03 4.17 100.2 
0.50 0.19 0.04 <O.Ol 0.02 11.7 98.3 
0.81 0.04 0.24 ~0.01 0.06 1.82 101.0 
0.52 0.03 0.15 eo.01 0.05 2.03 100.8 
0.37 0.07 0.12 <O.Ol co.01 4.34 100.3 

Roth Marion, B.Sc., C. Chem 
Assistant Manager, Analytical Services 



ACME ANALYTICAL LABORATORIES LTD. . 
852 East Hastings,. Vancouver, B.C., CANADA V6A lR6 

Phone: (604) 253-3158 Fax: (604) 253-1716 
Our GST # 100035377 RT 

# 

CHURCH, B. NEIL 
600 Parkridge St. 
Victoria, BC 
V8Z 6N7 

QTY ASSAY 

26 GROUP 4X @ 
26 R150 - ROCK @ 

GST Taxable 
7.00% GST 

CAD $ 

Samples submitted by B. Neil Church 

COPIES 1 

Inv.#: A103085 
Date: Sep 25 2001 

PRICE 1 AMOUNT 

20.00 520.00 
4.75 123.50 

Please pay last amount shown. Return one copy of this invoice with payment. 
TERMS: Net two weeks. 1.5 % per month charged on overdue accounts. [COPY21 



WHOLE ROCK MAJOR AND TRACE ELEMENT ANALYSES 

GROUP 4A WHOLE ROCK BY ICP Group 4A Group 48 Group 4X 

A 20-parameter suite giving major oxides, 6 Detection Detection Detection 

other elements, LOI, and Total C 8 S for a sio,.-o!~...-, ..,..,.,....,.. L.-.~ -- ..,..,.,, ~o,o? ,,.., % ,.,.,, 
AhO3 0.03 % ..,.,.,..,,.,..,., T -..- .,..,.,,.,..,,. w! .,,., n/o ,.,.., 

highly competitive price. Majors are Fe201 O:.W!L ..~.~ ,...,... z ..,..,..,,..,....,......,. .,..,.,,.,,.,,. 0104 .,.., % .,,., 
determined by a LiBOz fusion and ICP .CaO _..O.o?..Y.-. ,..,..,..,..,..... I ,..,.....,......,... ~.,~.~,~ L!.orYk 
analysis. Carbon and sulphur are by Leco. 

,,Q:!l~,,%,,,~ Ma0 0.01 ..& ,.,,..,. . . . . . . . . . . . . . . ..,...,,.,,...,..,..,...,..,. ~,,~ 
NazO Q,pJ .,,... sl, ..,..,..,.., ,,,.,.,,, ~~~~~~I~~~~~~~~~.~~~~~~ ~~~~~~~~ 0.01~~ ~% 

Requires 5 gm sample pulp. IGO .,.... !m .,.. “L ~~~~~~~~~~ Y.~~~.~~~~.~.~.,~.~. ~,,~ ~,~..~0.04~ % 
gllU.S. 

MnO !LQ!..“/~,-.~~~~~ ~~~~~~~~-~~.IL ,.~,..~ ~.~,O.O!~ ~,.!a,~ 
TiOz O.OlL% .,....,... .,.........,..: .._. ,,..,,.,..,,., o,:u ,... % ,,.., 

One element $9.25 $7.15 PlOS 0.u ..,.,. Y? .,....,..,.., .,..,..,..,...,..: ..,..,.... --- ..,.. ,,.. ~!Lot~LK 
Full Suite $18.00 $13.85 cr2ol ..O:QOrsl, .,... L-- -..-- ~~~~~.O~~O~~~~~,sl.~~~~ 
Extended package’ 

LOI $20.50 $15.75 c -@A ..,. !? ~,..-...~.I~.-~-.-- .~.~~~~~.~~,~O.l~.~..~~~~,~~ 
~ &gj-~s/, ..- - ,..~.. 

(includes Ce Co Cu Nb Ta Zn) S 0.01 % _-..-- -..L -,.--.. ,,...,..,..,..,,.,..,. T ,.,,.,..,...,.,,..,..,.. 
AL __...I .,..............,, . . ..h@!& .,.... ,....... ~...~.,~~~.~ ~~~~~..~ 

As Z.__~ ,...._ _--LP~- ~..,~.,~ ~~~,~~~~~.~~~~~~~~~~~~.~ 
GROUP 4B WHOLE ROCK TRACE Ba 5 DDE.. .A?Apom. ~~~,~.~~~~, ~~~~:~~~~~~~ ~~,~~~~,~~ 

Bi 
ELEMENTS BY ICP MS 

..,.., ,.... &u!PEL .,,...,.,,..,..,..,., I ,..,.. ~~,.~.,.~,~~,.. 
0.1 oomt - 

Et 
--L ,... - ..,. - - ..,.....,..,..,,,,.,, TV .,..,.. ~.,~,,~ .,..,.. 

20 MK Aa. ~~.~.~,.~.~~~~~T,~~~~~~,.~,~~~~,~~.~ ICP-MS analysis of 41 minor and trace cs-----.- 
elements including the rare earths. Based on 

0.1 wm ..,.....,..,..,...,l ,..,.,,.,....,..,..., 
cu 20 wm' 1 DD!L ,... - -- . . . . . . . . . . . . . ,.., .,..,..,....,..,.. 

the LiBO2 fusion, Base metal3 are by aqua 
- _-- -...-, 

Ga 0.5 oom ,.. ~,..-.~~,~~,~~,~~.~.~.~ 

regia digestion ICP. Perfect add-on to Group -$--- 0.5 oom L--..- --.-- ..,..,..,....,..,....,..,..,..,..,,.,..,,..,. 

4A. Needs 5 gm of sample pulp. p--.z-.--., 0.2 mm' 
Nb -.~O.J@ 9.5 om .- ..,..,..,. ~2 .._ 

Cdn U.S. Ni 20 oom 1 DDrnt ,..,....,..,..... :...~.~ .,..,..,..,.., 

One element $EO $g.25 +-----~-- 2 pDm% ......,..,..,....,T ,....,..,..,..,..,..,.. 
0.5 oom ~~. ~~~~~~~.~.~.,~.: ,..,..,..,.., ~.,.~~.,~ 

Full Suite (41 elements) $2 0.00 $ 1 5 .40 

$30.50 $23.50 

:+ .-A;,~ -c!gPr!& .,..,..,..,.,,.,,,.,..:,..,...,.,,.,.~.,.,,.,. 

Group4At4B in . . ..__.I.~~..:~ :. 1 mm ~.,~,~..,~,~.~.~T~.~.~,~,~.,,,~,, 
Sr _.-lO,,,oDm .,.. ,,... Q5oP.m-,, ..,,., .,.,, ~~,,~ ~,A ~.~ ~,~~,~~~ 

Ta 20 wm* 0.1 tom - __...,..,.. - .,..........,., ,.., - ,.... -...-..- .,..,.,.., ,..,. ,,.., ~.~,.~.,~.~ .,.., ~.,.~, 

GROUP 4X WHOLE ROCK BY XRF 0.1 wm ,.., . . . . . . . . . . .,,,,,.,..,,.,,.,,.,,.,, 
0.1 mm LiBo2 fusion followed by XRF analysis for 

i 
u _._.. I~ ,.....,.... -.-..-.. ,..,,,,.,..,..,,.,,.,.. :.,..,..,..,....,..,,.,, 

.,.,, g:&J@!l..... ,,,,,,,,,,,,,,,,,,,,.: ,,,,,,,,,,,,,,,,,,,,,,, 
major oxides and LOI. Analysis by an v Lu!!lL ..,~ .,.,. ~,.~ ,.,..,. T~,,~~~.~~~~~~~~~ 
affiliated lab. Requires 25 gm sample pulp. .L!rL ~.zm.-~-.-...~ .+..Q?- .~~-~~.~~,~~~~:L ..,. ~,~ .,.,,., 

ghv.s.$ 
10 --m 
20 m' lms - 

Full Suite 10 m $20.00 $15.40 La _ 0.5 m - 
0.5 m - 

Ce 20 m* 0.5 m - 

GROUP 5A NEUTRON ACTIVATKJN LL : 
0.02 m - 
0.4 m . 

Au + 34 ELEMENTS Sm - 0.1 m - 
0.05 m - 

Total determination by gamma ray analysis g : 0.05 m - 
following nuclear irradiation. All analyses are F - 0.01 m . 
conducted by ACTLABS of Ancaster, Ho 1 0.05 m - 

0.05 m - 
Ontario. Requires 5 - 30 gm pulp. Er - 0.05 m - 

mU.S.Ty?:: 
0.05 m . 
0.05 m - 

Full Suite $14.50 $11.15 Lu - 0.01 m - 

Group 5A 
Detection 

(Minimum analytical charge of CDN $50.00 or US $38.50 on packages Group 4A, 48,4X and 5Aj 
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File No: Z-21-900 
November 16.2001 

Mr. Neil Church 
600 Parkridge St. 
Victoria, BC 
Canada V8Z 6N7 

Dear Neil: 

Subject: CEC Results on Zeolitic Tuff Snnrplcs 

Attached are the results of CEC analysis on 6 pulped rock samples received by BC Research. The 
ammonium acetate method was used for this analysis. 

The cost of this analysis is $45 per sample for a total of $270.00 plus GST. Thank you for your 
advance payment of $288.90 which covers this. 

If you have any questions regarding this report, please contact me via email or phone 

Sincerely, 

Industrial Minerals 
Process & Analysis Division 



2 ‘tit? Neil Church 
z-i1 -900 
November 16.2001 
Page 2 

Results of CEC Analysis 

Sample CEC c M: (meq/lOOg) 

A..dn 608 33.9 
Man 76 128.6 
Man 788 15~1 .8 

Man 36 
Man 10B 
- oka21A 

100.0 
116.1 
112.5 



‘. B.C. Research Inc. , 
3650 Weshrook Mall Invoice 
Vancouver, BC V6S 2L2 CAN 
(604) 224-4331 Fax: (604) 224-0540 

Invoice #: 22057 

w 
~‘uslomer ID : I805 

Date: 2001-I 1-13 

B N Church Geological Service 

600 Parkridge St 
Victori& BC 
Canada V8Z 6Nl 

Work Order: IROSABA 

Project Description ABA Analysis 

Subtotal: 

-8 , 
I,. 

. 2210900 CEC analysis -paid by Chq#OlO 
. ‘I1 

27O.N 

GST: 

Total Due 

18.90 

$288.90 



i 

Vancouver Petrographics Ltd. 
8080 GLOVER ROAD, LANGLEY, B.C. VlM 3S3 
PHONE (604) 886-1323 l FAX (604) 888-3642 

email: vanpetro@vancouver.net 

BILL TO 

B Neil Church 
600 Parkridge Street 
Victoria, BC 
V8Z 6N7 

SHIP TO 

B Neil Church 

c 

600 Parkridge Street 
Victoria, BC 
VSZ 6N7 

P.O. NO. TERMS 

Net 30 

REP SHIP DATE 

DESCRIPTION 

Thin Sections 29 14.00 
Offcuts 29 0.75 
Shipping 20.00 

‘w Business Number: 10548 4687 

008 

‘V 

PROJECl 

AMOUNT 

406.00T 
21.75T 
20.00T 

/ TOTAL 
I 

SAMPLE PREPARATION FOR MICROSTUDIES . PETROGRAPHIC REPORTS * GEOLOGY FIELD STUDIES 



Appendix C 
Statement of Qualifications 

I, B. Neil Church, do hereby certify that: 

1. I am a member of the Association of Professional Engineers and Geoscientists of 
British Columbia (membership number # 8172) with offices at 600 Parkridge St., 
Victoria, B.C. 

2. I am a graduate of the University of British Columbia (1967) with a Ph.D. in 
geology. I have practiced my profession continuously since graduation. 

3. I am familiar with the geology of the district. This report is based on my personal 
examination of the property during August, 2001. I am the author of this report and 
varify the costs as reported to be true. 

4. Myself and F. Niddery (of Okangan Falls) are the sole co-owners of the property. 

Dated at Victoria, B.C., the 27th day of May, 2002 

B. Neil Church, Ph.D., P.Eng. 




