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Introduction 
 

Historically zeolites were known to exist in the Kamloops Group of Eocene age, but only in amounts of 

interest to mineral collectors. There were no references to crystalline zeolite contained in basalt flow 

rock in any government geological surveys.  

 

In 2000, C2C Zeolite Corporation discovered high percentage zeolite occurrences, as a major component 

of basalt flow rock, in the area of the ZMM TransCanada zeolite claims. Field examinations were 

conducted and samples collected. They conducted analysis and identified the zeolites by X-ray 

Diffraction (XRD), Scanning Electron Microscope (SEM) and Inductively Coupled Plasma Mass 

Spectrometry (ICP-MS) and employed stage grinding, screening and high intensity, dry magnetic 

separation to produce a high purity chabazite concentrate.  Ocular examination was conducted to 

identify zeolite and determine the crystal size of the zeolite. In 2002 C2C dug six trenches with an 

excavator and created stock piles containing several tonnes from three of the trenches. The last trench 

created, the eastern trench, contained high percentages of chabazite zeolite in the basalt flow rock. The 

trenches were backfilled as per their Notice of Work. Following magnetic separation the crystalline 

chabazite zeolite was a very high purity, at 98%, which exhibits good economic potential. C2C also 

began characterizing the physiochemical properties of the chabazite zeolite, the magnetic fraction and 

the -50 mesh fraction. No assessment work was filed. Information was gathered from personal files.  

 

The property is accessible by an all weather road just off the main Kamloops - Vernon Highway 

(#97) and onto Duck Range Road, approximately 1.5 kilometres to a cross road onto the property, 

within 5 kilometres of the Trans-Canada Highway and the Canadian Pacific transcontinental rail 

line.  

Objective & Scope of Work 

Location 
In November 2015, ZMM

®
 Canada Minerals Corp. staked the property, situated on crown land. 

There is an existing road from the valley portion to the eastern trench. The stock piles on the valley 

floor still contain a few tonnes from three of the trenches, two of which were subsequently 

sampled.  

Analysis 
Since 2003, the accuracy and definition of XRDs, SEMs, Energy Dispersive X-Ray Analysis (EDX, 

EDS or EDAX) and ICP-MSs have improved. ZMM’s program was to verify and apply the newer 

analytical technologies and further define the physiochemical properties of the non-magnetic fraction, 

the magnetic fraction and the mixed fractions below -50 mesh.  

 

Three products will be produced from the chabazite zeolite, basalt flow rocks: 
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1. The high purity, non-magnetic chabazite zeolite fraction has applications as a molecular sieve in 

gas separation, Pressure Swing Adsorption systems for the production of enriched oxygen and 

argon separation, radioactive waste containment for cesium and strontium and potential for solar 

thermal energy harvesting and storage.  

2. The magnetic fraction has use as a Supplementary Cementaceous Material in concrete, 

horticultural and agricultural applications. The magnetic fraction still contains approximately 5% 

to 10% chabazite in a microscopic form in the magnetic and para-magnetic fractions. 

3. The Mixed -50 mesh fraction chabazite and basalt flow rock can be used as a Silica Fume 

replacement, high strength lightweight concrete, use in the manufacture of Vacuum Insulated 

Panels (VIPs) and used in horticultural and agricultural products.  

ZMM’s scope of work included determining the physiochemical characteristics of the high purity 

crystalline chabazite zeolite, produced as a result of stage grinding and high intensity, dry magnetic 

separation, for its use in the above stated applications. Since crystalline chabazite zeolites function at a 

molecular level, determination of the physiochemical properties requires analytical procedures to 

determine certain properties and these specialty analyses are not readily available in commercial 

analytical laboratories in Canada.  

Geology 

The geology of the area is well known. The basalt flow rocks of the Kamloops and Penticton Groups 

immediately underlie the claims group with exposures of the Mesozoic age Nicola sequence of 

volcanic and sediments nearby. This sequence is also believed to underlie the Kamloops Group on 

the property.  

Although the Kamloops and Penticton Groups (Eocene Age) form a continuous sheet, 20 

kilometres to 30 kilometres wide, stretching 150 kilometres from the west side of Okanagan 

Lake to the South Thompson River east of Kamloops, they form a unique zone at the 

property because of the following: 

 

Samples representing a significant portion of the volcanic column on the property are zeolite 

amygdales occupying >25% of rock volume and in certain units exceed 50%.  In addition, 

the zeolite amygdales are not generally concentrated or confined to tops of individual flows, 

but are distributed throughout the width of the volcanic pile. 

 

Certain units show evidence of higher gaseous content, particularly a more reddish 

coloured unit, which represents a phase of volcanic activity when the magma was more 

charged with gaseous material, and/or associated with release of pressure due to sudden 

break-up of a lava dome or plug over the vent. The basalt flow rocks here consist of equal 

parts orthoclase, diopside, anorthite and chabazite zeolite.  

 

Zeolites identified by xray diffraction (XRD) include minor phillipsite, thompsonite and 

stilbite. The chabazite is the zeolite occurring in vugs on the claims. 
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The volcanic rocks on the property show alteration associated with hydrothermal activity 

which provided the heat source for zeolitization of the volcanic column.  

 

The target for reserves is ≥100,000 tonnes, which would result in approximately 20,000 

tonnes of high purity chabazite zeolite, 25,000 tonnes of the magnetic fraction using dry 

high intensity magnetic separation and 55,000 tonnes of mixed -50mesh chabazite and basalt 

flow rock which ZMM considers an economic amount for production.  

 

ZMM has successfully removed and additional 10% to 15% using wet high intensity 

magnetic separation on the -50 mesh fraction.  

Conclusion 
 

The basalt flow rocks containing chabazite zeolite as they occur are very unique, especially as they 

occur at surface and can be easily quarried and concentrated by dry high intensity magnetic separation. 

ZMM will be filing a Notice of Work to quarry a 1,000 tonne bulk sample from the eastern trench on the 

TransCanada Claims. ZMM is calling for tenders for road repair to the eastern trench and trenching for 

the bulk sample utilizing an excavator.  
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Appendix A – Maps 
 

TransCanada Claims 
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TransCanada Claims
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TransCanada Claims 

 

  



9 

 

ZMM TransCanada Zeolite GPS Locations 

 
 

  

ZMM TransCanada Zeolite 

WAY 

POINT 
LABEL EASTING NORTHING 

331 SE Landing 295807E 5611597N 

332 Eastern Trench 295865E 5611621N 

333 Southern East Landing 295828E 5611595N 

334 Trench 295581E 5611567N 

335 Stilbite Pit 295519E 5611718N 

336 Trench 295350E 5611843N 

337 Trench on road 295389E 5611698N 

338 Trench on road 295372E 5611679N 

339 Stockpile in valley 295051E 5611770N 
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Appendix B – Pictures 
 

ZMM TransCanada Zeolite Eastern Trench 
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ZMM TransCanada Claims West End Eastern Trench 
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ZMM TransCanada Zeolite Southern East Landing Outcrop 

Zeolite Vesicular Basalt 
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Appendix C – Mine Inspection Report 
 

July 2016 
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Appendix D - TransCanada Zeolite Cost Summary 
Exploration Work type Comment Hours   Totals 

  
Personnel (Name)* / Positio nField Days (list actual day Hours Rate Subtotal*  
 

Verne Hogg 

Nov 25, 2015; Jul 13, 2016; 

Sep 15, 2016; Nov 21, 2016 

 

12.5 

 

$125.00 

 

$1,562.50 
 

Chuck Marlow 20-Nov-15 3 Cash payt $125.00  
Jeremy Marlow 20-Nov-15 3 Cash payt $125.00  
Tom Charles (Mines Inspector) 13-Jul-16 2.5 $0.00 $0.00  
   $0.00 $0.00  
   $0.00 $0.00  

$1,812.50 $1,812.50 

Office Studies  List Personnel (note - Office only, do not include field days 

General research   $0.00 $0.00  
Report preparation Cheryl Hogg 7.0 $35.00 $245.00  
Report preparation Verne Hogg 5.0 $125.00 $625.00  
Other (specify)    $870.00  

$1,740.00 $1,740.00 

Geochemical Surveying Number of Samples No. Rate Subtotal  
Rock   $0.00 $0.00  
Water   $0.00 $0.00  
Whole rock   $0.00 $0.00  
Metallurgic - Independent Labs 3+2+2+1+1  $0.00 $1,215.52  
Metallurgic 40 x 4 = 160 23.8 $125.00 $2,968.75  
Ocular Examination 40 x 4 = 160 40.0 $15.00 $600.00  

$4,784.27 $4,784.27 

Other Operations Clarify No. Rate Subtotal  
Bulk sampling   $0.00 $0.00  
Sample preparation Merissa Billey 23.3 $10.45 $242.96  

$242.96 $242.96 

Transportation  No. Rate Subtotal  
kilometers  1840.00 $0.68 $1,251.20  
fuel   $0.00 $0.00  

$1,251.20 $1,251.20 

Accommodation & Food Rates per day     
Hotel   $0.00 $0.00  
Meals  4.00 $25.00 $100.00  

$100.00 $100.00 

Miscellaneous      
Telephone   $0.00 $0.00  
Other (Specify)   $0.00 $0.00  

$0.00 $0.00 

Freight, rock samples      
$0.00 $0.00 

TOTAL Expenditures     $9,930.93 
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Appendix E - Independent Analysis 2016 
Claims #1040047 and 1041085 

Date 

Type of 

Zeolite Claim # 

Sample 

# Description of Work 

Performed 

By 

Invoice 

Amount 

26-Jan Chabazite 

TransCanada 

#1040047 

East 

Trench 

Stock 

Pile 

3 samples to be crushed and screened 

to -10 mesh; minor elements analysis 

on all samples; ICP on 1 sample F-

Chabazite prepared to -100+150 mesh 

Activation 

Laboratories 

Ltd. 

(Actlabs) $241.73 

16-

May Chabazite 

TransCanada 

#1040047 

30-5, 3-

16 

2 samples (#30-5 & 3-16); Water 

holding capacity; modified water 

holding capacity; CEC; % base 

saturation for effect of CEC; water 

loss; SEMs and EDAZs Non 

Quantitative analysis 

Northern 

Analytical 

Lab Services 

(NALS) $566.25 

22-Jun Chabazite 

TransCanada 

#1040047 

East 

Trench Water uptake measurements/curves ZAE Beyern $137.50 

26-Jul Chabazite 

TransCanada 

#1040047 7G 

SEM and EDX on 1 non-magnetic 

fraction sample 

Lakehead 

University 

(LUCAS) $175.00 

14-

Sep Chabazite 

TransCanada 

#1040047 

8-16-

East 

Trench 

Whole rock analysis using ICP; 30 

element ICP analysis; boron assay 

Loring Labs 

Ltd. $95.04 

       TOTAL 

    

$1,215.52 
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Appendix F - ZMM Assessment Work 2016  
Claims #1040047 and 1041085 

Dat

e 

Hr

s 

K

m 

Type of 

Zeolite Claim # Location 

Sampl

e # 

Description of 

Work Worker 

Hrly 

Rate 

ZMM 

Costs 

Food 

Accom Mileage 

20-
Nov 3   

Chabazit
e 

TransCana

da 

#1040047, 
#1041085 

E Hwy 97, 

Duck Range 

Rd, S of 
Kamloops   

GPS all 

Trenches; 

examine access 
roads 

Chuck & 

Jeremy 
Marlow   $250.00     

25-
Nov 2.5 460 

Chabazit
e 

TransCana

da 

#1040047, 
#1041085 

E Hwy 97, 

Duck Range 

Rd, S of 
Kamloops   

Gather samples 

from the 
stockpiles 

Verne 
Hogg $125  $312.50 $25.00 $312.80 

14-
Ma

y 3 

N/

A 

Chabazit

e 

TransCana
da 

#1040047 

E Hwy 97, 

Duck Range 
Rd, S of 

Kamloops 

Stock 
Pile 1 

& 2 

Crush to -10 +20 

mesh, screen, 

wash, weigh, 
magnetic 

separation F-

Chabazite; 

prepare -20 mesh 

and -6+10 mesh 
samples; ocular 

exam; weigh 

Verne 

Hogg $125  $375.00     

5-
Jul 5 

N/
A 

Chabazit
e 

 

TransCana

da 
#1040047 

E Hwy 97, 

Duck Range 

Rd, S of 
Kamloops 

Stock 
Pile 1 

Wash and dry 25 

kg sample; 
screen 25 kg 

sample (150 

metre grab 
sample) to 

+1.27cm to -

1.27cm; 
technical 

screening -200, -

100, -50 mesh; 
ocular exam 

Verne 
Hogg $125  $625.00     

5-
Jul 2 

N/
A 

Chabazit
e 

TransCana

da 
#1040047 

E Hwy 97, 

Duck Range 

Rd, S of 
Kamloops 

Stock 
Pile 1 

Screening; 

magnetic 
separation 

Merissa 
Billey 

$10.4
5  $20.90     

7-

Jul 2 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops 

East 

Trench 

Screening; 

magnetic 

separation 

Merissa 

Billey 

$10.4

5  $20.90     

8-

Jul 2 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops 

East 

Trench 

Screening; 

magnetic 

separation 

Merissa 

Billey 

$10.4

5  $20.90     

13-

Jul 2.5 460 

Chabazit

e/ Stilbite 

TransCana

da 
#1040047, 

#1041085 

E Hwy 97, 

Duck Range 
Rd, S of 

Kamloops   

Tom Charles 

inspected and 

GPS'd the old 
test Trench; 

reviewed/examin

ed old trenches, 
access; gather 

samples 

Verne 

Hogg/ 

Tom 
Charles -

Inspector 

of Mines 
Kamloop

s $125  $312.50   $312.80 

13-

Jul 2   

Chabazit

e 

TransCana

da 
#1040047, 

#1041085 

E Hwy 97, 

Duck Range 
Rd, S of 

Kamloops 01 - 05 

Checked Monte 
Creek Siding; 

large samples 

taken out of 3 
trenches; samples 

taken TC 01 - 05 

Verne 

Hogg $125  $250.00 $25.00   
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13-
Jul 1 

N/
A 

Chabazit
e 

TransCana

da 
#1040047 

E Hwy 97, 

Duck Range 

Rd, S of 
Kamloops 

East 
Trench 

Screening; 

magnetic 
separation 

Merissa 
Billey 

$10.4
5  $10.45     

14-

Jul 2.5 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops 

Stock 

Pile 1 
& 2; 

East 

Trench 

Screening; 

magnetic 

separation 

Merissa 

Billey 

$10.4

5  $26.13     

19-

Jul 2.3 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

TransCanad

a, E Hwy 

97, Duck 
Range Rd, 

S of 

Kamloops 

TC 

7G, 

7C 

Crush, screen, 

wash, dry, ocular 

exam, pulverize 
samples for 

Lakehead 

University 
(LUCAS) for 

XRD and SEM 

analysis; 7gm TC 
non-magnetic 

fraction, 7gm TC 

magnetic fraction 

Verne 

Hogg $125  $281.25     

20-
Jul 2.5 

N/
A 

Chabazit
e 

TransCana

da 
#1040047 

E Hwy 97, 

Duck Range 

Rd, S of 
Kamloops 

30-5, 
3-16 

Crush, screen, 

wash, dry 2.27kg 

composite 
sample for 

adsorbency 

testing by NALS; 
ocular exam 

Verne 
Hogg $125  $312.50     

26-

Jul 1.8 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops 

East 

Trench 

Screening; 

magnetic 

separation 

Merissa 

Billey 

$10.4

5  $18.29     

27-

Jul 2.5 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops 

30-5, 

3-16 

Wash/dry 

4.54kg; heat treat 

to 244.44º C; 
increase 

temperature to 

250º C; ocular 
examination; 

cool; calculate 

weight losses; re-
heat to 246º C 

cool; calculate 

weight losses;  
package to send 

to NALS for 

testing/analysis 

Verne 

Hogg $125  $312.50     

28-
Jul 1 

N/
A 

Chabazit
e 

TransCana

da 
#1040047 

E Hwy 97, 

Duck Range 

Rd, S of 
Kamloops 

East 
Trench 

Review LUCAS 

SEM and ETA 

analysis; 
comparison of 

TransCanada and 

Juniper Creek 
samples 

Verne 
Hogg $125  $125.00     

5-

Aug 3 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 

Duck Range 

Rd, S of 

Kamloops 

East 

Trench 

Screening; 

magnetic 

separation 

Merissa 

Billey 

$10.4

5  $31.35     

12-

Aug 2 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops 

East 

Trench 

Screening; 

magnetic 

separation 

Merissa 

Billey 

$10.4

5  $20.90     

18-

Aug 1 

N/

A 

Chabazit

e 

TransCana
da 

#1040047 

E Hwy 97, 

Duck Range 
Rd, S of 

Kamloops 

East 

Trench 

Screen samples 
to -.64cm to -

5.1cm 

Verne 

Hogg $125  $125.00     
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18-
Aug 3 

N/
A 

Chabazit
e 

TransCana

da 
#1040047 

E Hwy 97, 

Duck Range 

Rd, S of 
Kamloops 

East 
Trench 

Screening; 

magnetic 
separation 

Merissa 
Billey 

$10.4
5  $31.35     

19-

Aug 4 

N/

A 

F-
Chabazit

e 

TransCana
da 

#1040047 

E Hwy 97, 

Duck Range 
Rd, S of 

Kamloops 

East 

Trench 

Screen for -100 

+200 mesh for 
testing; ocular 

exam; sent -200 

mesh samples for 
soil testing to Dr. 

David Perron 

Verne 

Hogg $125  $500.00     

22-

Aug 2.5 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops 

East 

Trench 

Screen samples 

to -100 x +150 
mesh; ocular 

exam; prepare 

sample for 
shipping to 

Texas for 

Flocking tests  

Verne 

Hogg $125  $312.50     

30-

Aug 2 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops 

East 

Trench 

Screening; 

magnetic 

separation 

Merissa 

Billey 

$10.4

5  $20.90     

15-

Sep 3 460 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops   

Gather more 
samples from 

Trenches; get 

estimate for road 
repair from Duck 

Lake Road to 

proposed quarry 

Verne 

Hogg $125  $375.00 $25.00 $312.80 

25-

Oct 2 

N/

A 

Chabazit

e 

TransCana

da 

#1040047 

E Hwy 97, 
Duck Range 

Rd, S of 

Kamloops 

East 

Trench 

Screening; 

magnetic 

separation 

Merissa 

Billey 

$10.4

5  $20.90     

21-

Nov 2.5 460 

Chabazit

e 

TransCana

da 
#1040047, 

#1041085 

E Hwy 97, 

Duck Range 
Rd, S of 

Kamloops   

Gather samples 

from the 
stockpiles from 3 

existing Trenches 

Verne 

Hogg $125  $312.50 $25.00 $312.80 

Sub Total                 $5,024.21 

$100.0

0 $1,251.20 

Ocular Examination all samples               $600.00 

TOTAL                     $6,975.41 

TOTAL INCLUDING LAB WORK               $8,190.93 

          

  



19 

 

Appendix G - Statement of Author Qualifications 

 

LuVerne E.W. Hogg 

Since 1965, as a geologist and geochemist, Verne has been engaged in mineral exploration, 

development, production and marketing of precious, base metals and industrial minerals. He is 

an industry recognized expert in zeolites who has specialized and researched zeolite minerals, 

products and their applications for over 25 years in 16 countries. As an expert on zeolites, Verne 

has developed many agricultural, industrial, construction, consumer and environmental 

products. He is responsible for patents on the use of zeolite in Lightweight Zeolite Concrete 

products, downhole cements, radioactive and hazardous waste encapsulation and consumer 

products.  

 

Experience: 

2014 to Present 

President and CEO of ZMM
®
 Canada Minerals Corp., a private British Columbia company. 

ZMM
®
 was created to acquire and establish the Z-1 zeolite deposit in British Columbia to 

produce and market the existing ZMM
®

 intellectual and proprietary products, and to capitalize 

on its logistical advantages to fill a void currently existing in the marketplace.  

 

2010 to Present 

President and CEO of Arenito Minerals & Chemicals Corporation, a private international 

consulting firm based in British Columbia, specializing in mineral exploration, development, 

marketing and sales with a focus on zeolite. 

 

1991 to 2009 

Founder, President and CEO of Zeox Corporation, an Alberta public company traded on the 

TSX V stock exchange. Zeox was an industrial minerals research, development and production 

company. Grew the company into production of sodium sulphate in Saskatchewan and zeolites 

in British Columbia, Arizona and Nevada. Responsible for the development of advanced 

technological applications for zeolites. Coordinated mineral sales contracts in excess of 100 

million dollars. 

 

1984 to 1990 

Founder and CEO of Ekaton Industries Inc., an Alberta public company traded on the Toronto 

Stock Exchange. Ekaton engaged in the exploration, development and production of industrial 

minerals, including kaolin, bentonite, silica sand, calcium carbonate and diatomaceous earth.  
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1972 to 1984 

Joined the family run Alberta public corporation, Flin Flon Mines Ltd., as Vice President 

Exploration for base and precious metals in Canada and the British Virgin Islands. Guided the 

development of a gold mine and mill complex in northeast Saskatchewan.  

 

1966 to 1972 

Geological/Geophysical/Geochemical Contractor - conducted geophysical surveys, airborne and 

ground, including induced polarization, horizontal and vertical loop, geochemical surveys and 

seismic surveys. Introduced Track Etch radon surveys for uranium exploration in northern 

Saskatchewan/Alberta, Canada. Well site geologist and supervisor of diamond drilling programs 

throughout Canada. Initiated and supervised coal exploration resulting in the discovery of the 

Bow Valley coal deposit in north central Saskatchewan, Canada 

 

1965 to 1966 

International Nickel Company Thompson, Manitoba, Canada - Mine and Exploration Geologist 

throughout Northern Manitoba and the North West Territories.  

 

Professional Affiliations and Publications 

 University of Saskatchewan, Geology 1964 

 Member of The Canadian Institute of Mining, Metallurgy and Petroleum #148963 

 Various memberships, directorships and offices in mineral exploration companies 

including Canada University Industry Council on Advanced Ceramics 

 Published many and varied papers on mineral exploration, research and product 

development including: 

 Co-authored with Dr. J. Gallant and Dr. A. Prakash, both of the University of Western 

Ontario, Fluidization and Hydraulic Behaviour of Natural Zeolite Particles Used for 

Removal of Contaminants from Waste Water2010 

 Co-authored with Dr. J. Gallant and Dr. A. Prakash, both of the University of Western 

Ontario, Removal of  Selected Radionuclides and Metal Contaminants by Natural 

Zeolites from Liquid Effluents 2009 

 Creating Shareholder Value in a Growing Market 2007 

 Emerging Zeolite Technologies for Environmental Remediation 2001Zeolites: 

Absorbents, Adsorbents 2003 

 Natural Zeolites: Mineral Oddity or Mineral Commodity? 1998 

 Zeolites, Types, Uses and Expectations 1997 
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 Evaluation of Ammonium Holding Characteristics of Zeolite and its Effectiveness in 

Manure Odour Control 1996 

 Market Development Strategy for Lightweight Zeolite Concrete 1995 

 Cache Creek Zeolite Deposits Project Development 1993 

 Criteria for Industrial Mineral Commodities Selection and Development 1992 

 Developing an Industrial Mineral Opportunity 1990 

 Marketing Industrial Minerals – The Global Strategy 1985 

 Application of the Track Etch Technique for Uranium Exploration - Athabasca 

Sandstone 1972 
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