


E X E C U T I V E S U M M A R Y 

1. Leo D'or Mining Inc. i s a p r i v a t e l y owned company created 
for the purpose of economically explo i t i n g i t s claim on a 
massive occurrence of marble located on Vancouver Island. 

2. The project consists of the development of the only known 
marble source i n Western Canada. The marble under the 
company control i s of s u f f i c i e n t quantity to meet world 
demand f o r hundreds of years. 

3. In a d d i t i o n to expl o i t a t i o n of the quarry, the company 
w i l l proceed, as soon as f e a s i b l e , with the establishment 
of a supporting plant to process raw marble blocks into 
polished slabs and t i l e s . The undersized broken marble 
w i l l be s o l d as source of calcium carbonate to the 
i n d u s t r i a l , chemical users. 

4. Management, i n the person of M. Madari, i s well q u a l i f i e d 
to develop and operate t h i s project. F i n a n c i a l management 
has been engaged, and the remaining personnel w i l l be 
engaged as necessary. Groups of l e g a l , engineering and 
te c h n i c a l advisors a s s i s t the management. 

5. Markets f o r the product are worldwide. The product i s of 
the highest q u a l i t y and samples have been r e a d i l y accepted 
to date. The company w i l l serve less than 1% of the 
a v a i l a b l e market. 
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6. Governmental f i n a n c i a l sources have been canvassed, and 
support i s i n d i c a t e d subject to equity financing being 
obtained. Commercial sources have indicated available 
debt financing, supported by government guarantees. 

7. The project earnings indicate a better than average return 
for the equity holders at an early stage of the project. 
At f i n a l stages of the project, when annual mining of 
100,000 tons of block and production and sale of 7 m i l l i o n 
sq. f t . of slab and t i l e i s accomplished. 

An earnings summary shows Net Income a f t e r tax of: 

Year one $ 9,456,000 

Year two 20,462,000 

Year three 20,873,000 

Year four 21,115,000 

Year f i v e 21,526,000 

TOTAL $93,432,000 

8. The subrogated debt proposed f or investors to allow for 
return of funds while s a t i s f y i n g governmental requirements 
of e q u i t y w i l l c a r r y shares as a bonus to allow the 
investors to p a r t i c i p a t e i n the earnings of the venture. 
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THE COMPANY 

Leo D'or Mining Inc. i s incorporated under the Companies Act of 
B r i t i s h Columbia as a private company. 

At the present time a l l outstanding shares are owned by Massoud 
Shariatmadari and Denise Shariatmadari, the founders of the 
company. 

Leo D'or M i n i n g I n c . was c r e a t e d to be the v e h i c l e to 
commercially develop a huge d e p o s i t of high q u a l i t y marble 
d i s c o v e r e d by Mr. Shariatmadari at the Northeastern end of 
Bonanza Lake, southwest of Port McNeill on Vancouver Island. 
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THE PROJECT 

In June 1981, Mr. Shariatmadari discovered a huge deposit of 
high q u a l i t y marble at the Northeastern end of Bonanza Lake, 
Kokish Valley, near Port McNeill, Vancouver Island. In 1985, 
Mr. Shariatmadari staked the property for the company, as i t i s 
the only known property i n the Western Hemisphere capable of 
producing large blocks. The claim covers an area of some 22 5 
hectares and includes a portion of the lake. Ground elevations 
range from 875 feet at lake l e v e l to some 3,000 feet at the high 
point of the property. Available geological mapping performed 
by Klohn Leonof G e o l o g i s t s , shows t h a t most of the c l a i m 
c o n s i s t s of Quatsino Formation marble. The upper un i t s are 
represented by a h i l l of white cjnyx, while the lower units 
represent massive l i g h t grey, grey to black marble. Although no 
drj.lXjng^has_ been done on the s i t e , i t i s possible to roughly— 
estimate_±^e ̂ exposed marble deposit, taking the _road_ elevation 
a s b a s e . For t h i s estimation, the following a v a i l a b l e figures 
were used: 

Elevation of : + 875' = sea l e v e l 
Elevation top of Onyx H i l l : x 3100 sea l e v e l 
Average height =700 meters 
Approximate length 1200 
Approximate width 1200 
S p e c i f i c gravity 2.7 

multiplying the above, the volume of marble i s 1 b i l l i o n , or 
2,716,666,000 tons - 50% of which w i l l be considered undersized 
and sold separately as calcium^aj^aianat^. 
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While t h i s process i s under way, the l a t e s t equipment w i l l be 
ordered to permit diamond wire cutting of the blocks from the 
quarry s i t e . Under t h i s method, the raw blocks for sale and for 
de l i v e r y to the factory are cut from the mountain i n precise 
dimensions to f a c i l i t a t e maximum recovery, and uniform s i z i n g 
for export sale. The equipment w i l l allow for production of 
100,000 tons of block per year. 60% of t h i s output w i l l be sold 
abroad as rough blocks. 

A factory w i l l also be established to process the rough blocks 
into cut and polished t i l e s and slabs f o r commercial sale i n 
North America and abroad. The factory w i l l consume 4 0% of the 
block production from the quarry. 

A p r i n c i p a l advantage f or the company i s i t s proximity to t i d a l 
waters. Both rough blocks and finis h e d t i l e s and slabs w i l l be 
shipped by ocean f r e i g h t e r s to markets i n Europe, Asia and 
America. 

The i n i t i a l stage i s estimated to take f i v e months, with 
commercial b l o c k e x t r a c t i o n to commence immediately. The 
diamond wire saws, and supporting equipment for extraction of 
bl o c k are to be a v a i l a b l e for u t i l i z a t i o n commencing i n the 
s i x t h month. 

The manufacturing plant equipment w i l l be i n place f o r t r i a l 
runs i n the ninth month of the order, with the f i r s t commercial 
q u a l i t y production a v a i l a b l e i n li m i t e d quantities that month. 
F u l l commercial production i s achieved i n month twelve. 
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MANAGEMENT 

President, Massoud Shariatmadari was born i n 1927 and obtained 
his M.Sc. Geological Engineering Degree from the Royal School of 
Mines, University of London in England i n 1953. Following eight 
years of service with the United States Aid Missions and United 
S t a t e s Corps of Army Engineers i n I t a l y and Tehran, Mr. 
Shariatmadari spend 18 years as S e n i o r Geologist, Managing 
Director and owner of the Zaminshenas Geological Works, which 
inc l u d e d discovery, exploitation and operation of four marble 
mines, and a further 18 other open p i t and underground mines. 
Mr. Shariatmadari emigrated to Canada i n 1980, and following a 
short assignment with B.C. Hydro, he established the business 
which evolved to become Leo D'or Mining Inc. 

Executive Vice-President, Denise Shariatmadari, was educated i n 
England and has a diploma from the London Chamber of Commerce. 
Following s i x years service with various major corporations i n 
B r i t a i n i n Executive Assistant roles, she emigrated to Canada 
and continued to work i n various advisory and administrative 
p o s i t i o n s . She then established Educar Business Consultants 
International which provides consultation to major companies and 
individuals i n stress management and the more human approach i n 
e f f e c t i v e leadership. 
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MARKETS 

The market f o r marble i s world-wide, and consumption has been 
i n c r e a s i n g i n a material way i n the 1980's, i n part as the 
economic influence of peoples who have been t r a d i t i o n a l marble 
users increased throughout the world. 

A major use of marble has been i n c o n s t r u c t i o n , both i n 
commercial buildings, and more recently i n North America, i n 
r e s i d e n t i a l buildings. For example, the United States marble 
consumption has increased from 11 m i l l i o n square feet i n 1980 to 
135 m i l l i o n square feet i n 1987. The increase would have been 
much higher i f i t wasn't for the fact that Japan at present buys 
9 0% of the marble produced by I t a l y , and there i s a shortage of 
supply i n the U.S. 

Because of the weight involved, marble p r i c i n g i s a factor of 
distance from supply to destination. The plant located i n North 
America w i l l have a d i s t i n c t advantage over marble from other 
world sources f or sale i n the Central and Western United States, 
and w i l l be competitive to other sources throughout the world by 
v i r t u e of i t s lo c a t i o n i n close proximity to t i d a l waters. 

With a planned production representing less than 1% of world 
demand, and very s a t i s f a c t o r y operating margins, the company 
w i l l be immune to the negative influence on market v a r i a t i o n s . 
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We have received Letters of Intent and request for supply from 
Europe and the Far East distributors, and the participants i n 
the VeronaExposition of^jna^ble^apprec^ated the samples from Leo 
D'or. The laboratory t e s t s performed by Geotex Consulting 
Engineers on various sa%plBS2f^ve_j)roved that the marble on 
average 15 j99.$% pure calcium carboiiate/^mbst pure i n nature and 
favourable f o r i n d u s t r i a l a p p l i c a t i o n s , e s p e c i a l l y i n pulp 
m i l l s , pharmaceutical and chemical industries^ 

The company w i l l commence development of the property using jack 
hammers and other manual methods to extract rough blocks for 
export to markets on a t r i a l basis to introduce the marble and 
confirm the demand which has already been expressed to the 
company. The undersized w i l l be stored at the north end of the 
s i t e for future sale and shipment to i n d u s t r i a l users. 
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RE; LEO D'OR KARBLE OUAJulY 
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Dear Sire, 
aftor examination Of the marble oampleo ehovn by your p 

partner •' Leo D*Or Kining Inc.", we are herewith confirming to you 
that there Is a atrong demand of the ehovn types of aerble In Italy 
and Europe. 
Ve are furthermore expressing our Interest In purchasing large 
volumes of the above marble on conditions that size and quality of 
the axtracted fcarble correepond to market requirements and the price 
arc: competitive. 
The purchasing would be confirmed after teoting each elngle l o t and 
verifyng their characteristics on place. For thi6 purpose we vould 
l i k e to v i s i t you in the next siunthe to incpect the marble Quarry. 

Ve w i l l contact you again in the next weeks to agree the program of 
v l a l t ; ; i n the ooantimc please accept our best regards. 

Very Tr-uly. yours, 

m i O FERRI, President 

tMAR - M O ».p^. 
Vie V»<Junru n. 9 

Cnfl FHr.y P. IVA PeiWflK,^ 
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TO : MCtfisrs. LK(J U'-uH WUAHKY I-'.IKIM. iiA . 

ATT/ MH. MOSSOUO MiniMfi t.'/M Ktv.Wriiir, ' 

KoXlowl our mee t ing in .1 Li* I y wticrr you k Ikjwimi 

us the sample^ of white blucky and ^rey liiarhJr, WJ U: VI*.i * 

l e t t e r wc conJ'trm you our Interest Tor your prooi-c 1 . 

We are ready to purchase your- \s. ocku i'or th-t-

i tul I tin murk ** l. We a r « w i i i i lo buy 30 . OOU ton?. u.v wo 

agreed of CUD $ 300 per ton . / V , O. U . V.mcuuver. 

UcsRt regards 

A1 fro do Salvu t o r i 



ff^D^CT^CfeScS ̂ (T^fc 36)3 0 Cornett Rd, Vancouver, BC V5M 2H2 
T61e: 436-0322 
Fax: 436-0277 

December 4, 3 989 

Leo D'or Mining Inc. 
J 4 i 3 Howe St. 
Vancouver, BC 
V6Z 3R9 

A t t e n t i o n : Massud Madari, President 

Dear Mr. Madari: 

S£y Ma_rb3e quarried at "Leo D'or Mining s i t e " 

Thank you i o r l e t t i n g us have samples of Ktarble quarried at Leo D' 
Mining s i t e . 

P3ease take note that our co., after having viewed the sample-? oi 
your marble, (black, white,grey, yellow) i s interest in being :. • ;j: 
by^our company on a steady basis. We would also be interested" : r. 
d i s t r i b u t i n g your products as "EXCLUSIVE DISTRIBUTOR" for Bi >\ f-!. 
Columbia and Alberta. 

Please inform us at your e a r l i e s t convenience,. on period of availai 
of your products. 

Best regards, 

o De Donno 



fllnc 
HntemoClonol 

imex _ 
602 College foenue 
P.O. Box 7 
€1berton. Go. 50635 USA 
Tel: (404) 283-4417 
Service Center; (404) 28V3373 
Fox: (404)283-6867 

Mr. M.S. Madari 
Presi dent 
Leo D3 Or Mining Inc. 
1431 Howe Street 
Vancouver, B.C. 
Csn«da V62 1R9 

August 10, 19B9 

Dear S i r : 

Pol Iowi ng 
marble to 
desire to 

Re: MarbIe Samples 

our meeting in Vancouver, I have introduced yot_ r i f 
our d i s t r i b u t o r s and col 1eagues, who have been expr 
buy your s i abs and t i l e products-

. *s o-f 
si na 

As i ndi c a t e d y o u hope to compl ete your l i n e o-f products by Ju • 
I am prepared to proceed wi th sal e contracts here on your behi.. 
would 1 i ke to know your terms o-f supply. 

I n.cve an approximate -figure o-f 600,000 s q . f t . o-f marble slabs 
' Tr e,n = ]ucent White and Blue Streak in White samples) and 4,0'" t. i 
the '^roe q u a l i t y and colour o-f standard 30 x 30cm. We might havc 
additional sales i f we could have a c r e d i t l i n e established * u* 

I would appreciate i t i-f you would inform us of 
and dc-te of delivery program. 

your terms and co1 

Massoud Besharat 
President 
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FINANCING 

The t o t a l project cost i s forecast to be $15,158,000, composed 
of the following elements: 

Land a c q u i s i t i o n $ 60,000 
Quarry assets 4,893,000 
M i l l assets 7,756,500 
O f f i c e assets 290,500 
Working c a p i t a l 2,158,000 

TOTAL $15,158,000 

The proposed financing consists of the following: 

Western Economic D i v e r s i f i c a t i o n 

i n t e r e s t free loan $ 500,000 

Commercial loans (with government 

guarantee, as necessary) 11,058,000 

Subrogated loans 3.600.000 

TOTAL $15,158,000 

The commercial loans represent financing of equipment at 7 0% of 
cost, and financing of r e a l estate, buildings and improvements 
at 50% of cost. These loans bear i n t e r e s t at 18% per annum for 
the purposes of fo r e c a s t i n g . Repayment i s projected to be over 
three years f o r the equipment and four years for the r e a l estate 
loan. The Government of B r i t i s h Columbia has the provision of 
some guarantee support f o r the commercial loans under active 
consideration. 

The Government loan from the Western Economic D i v e r s i f i c a t i o n 
O f f i c e (WED) i s i n t e r e s t free and i s projected to be repaid in 
the t h i r d year of the p r o j e c t . 
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The subrogated loans are required to secure the governmental 
support to the financing. Under the terms of the subrogation, 
no repayment can be made u n t i l the government supported debt i s 
effected i n Year 5. The debt bears interest at 18% for budget 
purposes. The subrogated debt w i l l include a bonus of common 
shares representing up to 24% of the voting c a p i t a l stock of the 
company. The company w i l l entertain proposals for a formula for 
redemption of these shares from earnings of the company. In 
page 13 we have projected a new approach, where we may s t a r t 
mining 5 marble blocks per day and export them overseas - and 
use the p r o f i t f o r b u i l d i n g c r e d i t to order machinery for 
expansion of mining and building the factory as per forecasts. 
This w i l l require 500,000 d o l l a r s from shareholders, and w i l l be 
attainable i n the 3rd month of mining. 

The forecast on page 12 i s based on mining 100,000 tonnes of 
marble per year (16 blocks per day) - cutting and poli s h i n g 
40,000 tonnes into 7.5 m i l l i o n sq. f t . of slab and t i l e i n the 
intended factory - and exporting the remaining 60,000 tonnes to 
factories abroad. 

:t costs $65.00 per tonne to mine a block of marble 2.05 x 1.50 
x 1.85) and i s priced at $400/00 per tonne, F.O.B. Vancouver. 

The cost of production of marble slab and t i l e i s $1.75 per sq. 
f t . and s e l l s 4 - 6 dyollars per sq. f t . wholesale at the 
factory. 
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FORECASTS 

The following are summary f i n a n c i a l statements of the proposed 
operations: 

BALANCE SHEETS 
ASSETS 

(000's) 

Year 1 Year 2 Year 3 Year 4 Year 5 

Current Assets 10,106 31,348 51,643 72,829 91,157 

Fixed Assets (cost) 
Depreciation 
Net Fixed Assets 
Other Assets 
Total Assets 

13,000 
(1.020) 
11,980 
5.000 

27.087 

13,000 
(3,330) 
9,670 
5.000 

46.018 

13,000 
(5.640) 
7,300 
5.000 
64.003 

13,000 
(7,950) 
5,050 
5. 000 

82 ,880 

13,000 
(10,260 
2,740 
5. 000 

98,897 

LIABILITIES AND EQUITY 

Current L i a b i l i t i e s 511 725 557 522 465 

Term Loans 7,533 6,472 3,911 1,851 0 

Deferred Taxes (14) 303 144 0 0 

Equity 18,056 29.918 59.391 80,506 97 .432 

Total Liab. & Equity 27,087 46.018 64,003 82.880 98.897 

INCOME STATEMENTS 

Sales 18,728 45,651 45,651 46,651 45,651 

Cost of Sales 3.928 7.065 7.065 7.065 7.065 

Gross Margin 18,728 38,586 38,871 38,871 38,871 

Admin. Expense 1,253 2,018 2,018 2,018 2,018 

Fin a n c i a l 
Net Income 

1,502 
15,973 

2.003 
34,564 

1.594 
35,258 

1.186 
35,667 

491 
36,362 

Income Tax 6,517 14.102 14.385 14.552 14.836 

Net Income 9.456 20.462 20.873 21.115 21.526 



Lc.ll D'OR MlNittfi IN!.' flss'iMes: Workers L J 
PKUjLCi FUJGttflj PHGPUSPL Foremen c 
teSTEffl cCOtJOMIC DEVELOPMENT Crane Operator 1 
GOVERNKENf UF GflNWM Compressors 12,000 

Generators 6,000 
BhSED UN PRODUCTION OF FIVE BLOCKS PER DAY Jack HaiflUers 12,000 

Drill Rods 10,000 
Powder 7,500 
Bui 1dozer 14,000 
Crane 5,000 

CASH FLOW: 
Month Month Month Month Month MonUi 
One Two Three Four Five Six 

Receipts: 

Sale of Production 0 0 585,000 760,000 780,000 760,000 
fc.E.D. Loan 500,000 500,0' 0 
Shareholders 500,000 

Total Receipts 1,000,000 0 565,000 780,000 780,00V 760,OuO 3.925,000 

Payments: 
Kiohn Leonoff 33,£97 51,768 70,691 86,264 69,075 3i;,094 
road Building 130,000 130,000 130,000 390,000 
Road fi Mining Engineering £0,000 20,000 20,000 £0.0*">0 
Mine Clearing 50,00i) 50,000 
Equipment Rental 66,500 66,500 66,500 66,500 6fc,500 332, J'.'O 

Labour 109,375 109,375 109,375 109,375 109,375 546,475 
Forefien 12,25u 12,250 12,250 12,£50 12,250 61,250 
Crane Operator 4,375 4,375 4,375 4,375 4,375 21, S15 
Freight to Port 9,750 7,800 7,800 7.800 7,800 4u, ;5U 
Administration 20,000 30,000 40,000 50,000 60,000 60,000 260,0;10 

Total Paynents £09,897 484,018 510,391 336,564 329,375 260,300 c,130,54* 

Excess 790,703 (484,018) 74,009 443,436 450,626 519,700 1,794,456 

Balance Opening 0 790,703 306,685 380,694 824,131 1,274,756 0 

Balance Closing 790,703 306,685 380,694 824,131 1,274,756 1,794,456 1,794,456 
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Province of 
British Columbia 

Ministry of Regional 
and Economic 
Development 

Paritameni Buildings 
Vitfons 
British Cdumtxe 
V8V 1X4 

FCC Of TVtC 
MINISTER 

November 22, 1989 

Mr. Massoud Shariat Madari 
President 
Leo D'Or Mining Inc. 
14 31 Howe Street 
Vancouver, B r i t i s h Columbia 
V6Z 1R9 
Dear Mr. Madari: 

I understand that my staff have completed their 
preliminary review of your business plan, and have had 
discussions with you concerning your request for government 
financing to establish a marble processing plant in 
Port McNeill. The export, import replacement and employment 
potential make this a most exciting development i n i t i a t i v e 
for Vancouver Island. 

I am pleased to inform you that the Management 
Committee responsible for the administration of the 
Federal/Provincial Industrial Development Agreement (IDA) 
has recently determined that you are e l i g i b l e to apply for 
financial assistance under the Industrial Diversification 
Program. You w i l l be receiving written confirmation of this 
decision shortly. 

Please accept my best wishes for the success of 
your project. 

Yours sincerely, 

Stanley B. Hagen 
Minister 
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Province of 
Britleh Columbia 

Ministry of 
Regional and 
Economic Development 

712 Yates Street 
Victoria 
Bntitft Columbia 
V8V 1X5 

April 11, 1990 

Nr. Massoud Shariat Madari 
Leo D'Or Mining Inc. 
1431 Howe Street 
Vancouver, Brit i s h Columbia 
V6Z 1R9 
Dear Mr. Madari: 

I am writing concerning your plans to establish a 
marble quarry and processing plant in Br i t i s h Columbia. We 
confirm that we have received and reviewed your request for 
Government support for your project. 

It is our understanding that discussions are 
currently being held to confirm the levels of conventional 
bank financing and equity support available to assist in 
funding the project. Upon confirmation of the a v a i l a b i l i t y 
and levels of these sources of other funding, the Province 
w i l l consider Leo D'Or's request for assistance. 

The assistance to be considered by the Province 
may be in the form of a loan, a loan guarantee, or a 
combination of both. Any request for government financing 
would require the approval of the Provincial Cabinet. 

Also, please note that government support would be 
subject to the normal environmental considerations for this 
type of business. Accordingly, i t w i l l be necessary for 
Leo D*Or to obtain permits from a l l of the appropriate 
regulatory agencies. 

We wish you success with your plans and can assure 
you that we w i l l do a l l we can to help f a c i l i t a t e the 
project. 

Yours truly, 

Larry Vincent, C.G.A. 
Manager 
Business Finance Branch 



Government 
of Canada 

Gouvernement 
du Canada 

Western Economic 
Diversification 

Diversification de I'economie 
de I'Ouest 

P O Box 49276 
Bentall Tower 4 

C P 49276 
Tour Bentall 4 
1200 - 1055 rue Dunsmuir 
V a n c o u v e r ( C -B ) 
V7X 1L3 

1200 • 1055 Dunsmuir St 
Vancouver. B C 
V7X 1L3 

May 15, 1990 

Denise Shariatmadari 
Vice President 
Leo D'Or Mining Inc. 
1431 Howe Street 
Vancouver, B.C. 
V6Z 1R9 

Dear Mrs. Shariatmadari: 

RE: Western D i v e r s i f i c a t i o n Assistance to the 

It was a great pleasure to meet with you l a s t A p r i l 18th, and a 
review of your follow-up l e t t e r of A p r i l 20, 1990 has proved to 
be most i n t e r e s t i n g . 

After some further telephone discussion with both Mr. Madari 
and yourself, as well as consultation within WD, the following 
points are intended to summarize the status of your application 
to WD, as per your request. 

1. Your a p p l i c a t i o n of A p r i l 20, 1990 to WD constitutes a work 
project which i s distinguished from the mining proposal 
already under review by the Province of B.C. The project 
submitted to WD relates to the same marble deposit, but the 
work to be done i s confined to further geological 
i n v e s t i g a t i o n and sample production, i n order to make 
commercialization possible i n the immediate future, through 
the above noted mining project. 

2. WD funding i s considered f o r projects involving new 
products; new markets; new technology; new exports; or 
industry-wide productivity improvements. Since neither your 
marble product, nor any s i m i l a r marble, i s currently 
produced i n Western Canada, your project would appear to 
meet the e l i g i b i l i t y c r i t e r i a as a new product. I t i s also 
an advantage that the eventual production would be l a r g e l y 
for export. 

Leo D'Or Mining Inc. Marble Project 

. . ./2 

Head Office 
Suite 1500. C a n a d a P i a c e 
9700 J a s p e r Avenue 
Edmonton. Alberta 
T5J 4H7 

S i e g e s o c i a l 
Suite 1500. P ' a c e d u C a n a d a 
9700 avenue J a s p e r 
E d m o n t o n Alberta 
T5J 4 H 7 
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3. Potential assistance would be i n the form of an interest 
free repayable contribution, which could not exceed 50% of 
the assisted project costs. Some costs are not e l i g i b l e , 
and these would be categories such as: r e a l estate, licensed 
road vehicles, management sala r i e s , sales commissions and 
overhead expenses. 

4. WD's r o l e i s to "top-up", not replace funding available from 
other sources or your own equity, so you must be able to 
show that you already have s i g n i f i c a n t financing of your 
own, and from other sources. 

The attached sheets summarize the information WD requires in a 
detailed funding proposal submission. The Klohn Leonoff 
proposal already provides a description of some of the work to 
be c a r r i e d out, and the Leo D'Or Mining Inc. f e a s i b i l i t y report 
includes background and marketing information. However, i t 
w i l l be necessary to provide a more detailed breakdown of the 
project costs (other than the $317,094 s p e c i f i e d by 
Klohn Leonoff) and Leo D'Or Mining inc. f i n a n c i a l statements 
for the l a s t 3 years, as well as an o v e r a l l i n d i c a t i o n of the 
private sources of financing for the $1 m i l l i o n project. 

I look forward to receiving further d e t a i l s of t h i s project as 
soon as they become available, so that WD w i l l be able to 
evaluate and respond to your proposal. 

Yours sincerely, 

Vivian Vaughan, P.Eng. 
Development & Assessment O f f i c e r 
B r i t i s h Columbia Region 

W/bl 



Bank of British Columbia 
Division of Hongkong Bank of Canada 
4480 West 10th Avenue. Vancouver. B C V6R 2H9 

June 13, 1990 

Leo D'or Mining Inc. 
1431 Howe Street 
Vancouver, BC 
V6Z 1R9 

Attn: Mr. M. Sharitmadari 

Dear Sirs : 

Reference i s made to several recent meetings held with you 
and/or Company representatives, and t h i s l e t t e r i s provided 
as advice to confirm the Bank's Dosition as regards to the 
mining project on Vancouver Island. 

While t h i s l e t t e r i s not to be construed as a formal commitment 
for funding, the Bank would be receptive to a formal a p p l i c a t i o n 
to say $500,000.00 providing a matching l e v e l of funds i s i n 
Dlace from either Comoany shareholders amd/or any other «ourc*»(s). 

We trust the foregoing to be s a t i s f a c t o r y and would l i k e to 
ta4^e Nthis oDportunity to extend our best wishes for the project. 

Yours /truly, 

"Herb J T Jamieson 
Manager 

HJ/aw 

Telephone: (604) 228-1421 Fax: (604) 228-0700 member: HongkongBank group 
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Alta produzione in minor tempo! 
High productions obtained in minor time! < 
Haute production en moins de temps! 
Elevada production en menos tiempo! 
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LINEA SC-381 
V e d u t a d a l l a p a r t e o p p o s t a c o l i r a s l e n t o r e a u l o m a l i c o in p n m o p i a n o . 

LINE SC-381 
V i e w I r o m I h e o p p o s i t e s i d e w i t h a u t o m a t i c t r a n s f e r t a b l e in t h e f o r e g r o u n d . 

Oati S a l l e n t l : 
- A l l e z z a l a g l i o T a g l i a b l o c c h i m a x . 4 0 c m 
- A l t e z z a t a g l i o S c o p p i a t r i c e m s x 4 0 c m 
• L a r g h e z z a l u c i d a t u r a m a x 6 0 c m 
- L a r g h e z z a A t t e s t a t n c e m a x . 6 0 c m 

Main Oala: 
- M a x . C u t t i n g D e p t h o l B l o c k - C u t t e r i s 40 c m 
- M a x S p l i t t i n g D e p t h is a l s o 4 0 c m 
- M a x . P o l i s h i n g W i d t h i s 6 0 c m 
- M a x . C r o s s - c u t t i n g W i d t h i s a l s o 60 c m 

- I'.fft :£'!;* % -.̂.40-.i 
- »Xf|**.•!«£. 40 - » 

* if /i 



LINEA SC-381 
V e d u l a d a l l a p a r l e o p p o s t a c o l I r a s l e n t o r e a u l o m a l i c o i n p n m o p i a n o 

LINE SC-381 
V i e w I r o m t h e o p p o s i t e s i d e w i t h a u t o m a t i c t r a n s f e r t a b l e in Ihe f o r e g r o u n d . 

f'o },s I, 

i in* ;~T i 

Dati Salient!: 
- A l t e z z a t a g l i o T a g l i a b l o c c h i m a x 4 0 c m 
- A l t e z z a t a g l i o S c o p p i a l r i c e m s x 40 c m 
- L a r g h e z z a L u c i d a t u r a m a x 60 c m 
- L a r g h e z z a A t t e s t a t n c e m a x . 6 0 c m 

Main Data: 
- M a x . C u t t i n g D e p t h ot B l o c k - C u t t e r i s 40 c m 
• M a x . S p l i t t i n g D e p t h i s a l s o 4 0 c m 
• M a x . P o l i s h i n g W i d t h i s 60 c m 
- M a x . C r o s s - c u t t i n g W i d t h i s a l s o 6 0 c m 

••f «4 
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1 - 1 : L O C A T I O N AND ACCESS 

T h e L e o D f 0 r c l a i m i s l o c a t e d a t 2 0 . 250 m. on t h e w e l l 

g r a d e d , a l l sea .son r o a d b e t w e e n B e a v e r C o v e (by t h e n o r t h 

w e s t o f G e o r g i a S t r a i t ) a n d t h e I s l a n d H i g h w a y . T h i s r o a d 

i s f r e q u e n t e d by C r o w n F o r e s t r y t r u c k s a n d p e r s o n n e l a n d i s 

w e l l k e p t . I t i s 25 km. f r o m B e a v e r C o v e o r H i g h w a y a n d i s 

a b o u t A3 k m . f r o m P o r t M c N e i l l . The c l a i m s 8re on Map 9 2 L - 7 

a n d a t L a t i t u d e 5 0 . 2 7 N a n d L o n g i t u d e 1 2 6 . 4 7 a t NE end o f 

B o n a n z a L a k e , e l e v a t i o n 1 0 0 0 - 3000 f e e t . 

1 - 2 : TOPOGRAPHY & C L I M A T E 

T h e t e r r a i n g e n e r a l l y c o n s i s t s o f s t e e p s l o p e t e n d i n g 

t o w a r d s t h e r o a d , a n d i n 3 p l a c e s c u t by g u l l i e s . The a n g l e 

o f t h e s l o p e i s + 80 d e g r e e s a n d f r o m t h e e l e v a t i o n o f t h e 

r o a d t o t h e t o p o f t h e o u t c r o p o f m a s s i v e m a r b l e , r i s e s 2 0 0 0 

f e e t w i t h i n a d i s t a n c e o f 500 m. 

T h e c l i m a t e i s m i l d a n d w e t , an»d the- a r e a i s s e l d o m 

c o v e r e d b y s n o w . T h e B o n a n z a l a k e p r o b a b l y p l a y s a m a j o r 

r o l e i n t h i s c l i m a t o l o g y , a s w e l l a s t h e G u l f s t r e a m i n 

G e o r g i a S t r a i t . 



1 - 1 : L O C A T I O N AND A C C E S S 

T h e L e o D f 0 r c l a i m i s l o c a t e d a t 2 0 . 250 m. o n t h e w e l l 

g r a d e d , a l l s e a . s o n r o a d b e t w e e n B e a v e r C o v e ( b y t h e n o r t h 

w e s t o f G e o r g i a S t r a i t ) e n d t h e I s l a n d H i g h w a y . T h i s r o a d 

i s f r e q u e n t e d by C r o w n F o r e s t r y t r u c k s a n d p e r s o n n e l a n d i s 

w e l l k e p t . I t i s 25 km. f r o m B e a v e r C o v e o r H i g h w a y and i s 

a b o u t A3 k m . f r o m P o r t M c N e i l l . The c l a i m s a r e on Map 9 2 L - 7 

a n d a t L a t i t u d e 5 0 . 2 7 N a n d L o n g i t u d e 1 2 6 . A 7 a t NE end o f 

B o n a n z a L a k e , e l e v a t i o n 1 0 0 0 - 3000 f e e t . 

1 - 2 : TOPOGRAPHY & C L I M A T E 

T h e t e r r a i n g e n e r a l l y c o n s i s t s o f s t e e p s l o p e t e n d i n g 

t o w a r d s t h e r o a d , a n d i n 3 p l a c e s c u t by g u l l i e s . The a n g l e 

o f t h e s l o p e i s + 80 d e g r e e s a n d f r o m t h e e l e v a t i o n o f t h e 

r o a d t o t h e t o p o f t h e o u t c r o p o f m a s s i v e m a r b l e , r i s e s 2 0 0 0 

f e e t w i t h i n a d i s t a n c e o f 500 m. 

T h e c l i m a t e i s m i l d a n d w e t , an-d t h e a r e a i s s e l d o m 

c o v e r e d b y s n o w . T h e B o n a n z a l a k e p r o b a b l y p l a y s a m a j o r 

r o l e i n t h i s c l i m a t o l o g y , a s w e l l a s t h e G u l f s t r e a m i n 

G e o r g i a S t r a i t . 



? 2: L I T H O L O G Y 

T h r e e f o r m a t i o n s o f r o c k f o r m t h e a r e a u n d e r t i t l e 

L e o D ' O r . 

a - K a r m u s t s e n F o r m a t i o n 

T h i s f o r m a t i o n c o m p r i s e s o f t h o l e i t i c v o l c a n i c 

r o c k s , u p t o 6 0 0 0 m. t h i c k , w h i c h u n d e r l i e t h e 

Q u a t s i n o m a r b l e ; t h e y a r e c o m p o s e d o f p i l l o w 

l a v a , t u f f a n d b r e c c i a , a n d i n some p l a c e s c u t 

t h r o u g h by g r a n i t e i n t r u s i v e s . T h e s e b e d s w e r e 

f o r m e d i n u p p e r t r i a s s i c , l o w e r k a r m i a n p e r i o d . 

T h i s f o r m a t i o n c o v e r s t h e s o u t h e r n p a r t o f 

L e o D ' O r . 

b - Q u a t s i n o F o r m a t i o n 

T h i s f o r m a t i o n c o m p r i s e s o f c r y s t a l l i n e m e t a -

m o r p h i c l i m e s t o n e u n d e r l a i d by t h e a b o v e m e n t i o n e d 

K a r m u s t s e n F o r m a t i o n . 

T h e m e t a m o r p h i c p r o c e s s h a s b e e n c o m p l e t e , f o r m i n g 

m a s s i v e a n d t h i c k b e d d e d b l o c k s o f m a r b l e . T h i s 

r o c k c o v e r s 9055 o f t h e L e o D ' O r a r e a . I n e x t r e m e 

s o u t h a n d i n c o n t a c t w i t h g r a n i t e b e d .and b r e c c i a 

t u f f , 8 v e i n o f m i n e r a l b e a r i n g q u a r t z i s e x p o s e d ; 

a l s o i n e x t r e m e n o r t h a n d c l o s e t o t h e r o a d , i n t r u s i o n 

o f g r a n - d i o r i t e a n d q u a r t z m o n z o n i t e i n t o t h e m a r b l e 

b e d s h a s f o r m e d s u l p h i d e o r e s , w i t h i n t h e c l e a v a g e s 

a n d c a v i t i e s . T h e m i d p o r t i o n o f t h e m a r b l e b e d s 

( + 1 2 0 0 m. l o n g ) e r e i n t a c t , a n d a p p e a r t o be w h i t e , 

w h i l e w i t h i n , t h e m a r b l e c l o s e t o t h e m i n e r a l i z e d s e c t i o n 

t e n d t o h a v e c r e a m y , r u s t y t r a c e s p e n e t r a t i n g t h e 

m a r b l e - b u t t h e y a r e l e s s t h a n 1055 o f t h e t o t a l a r e a . 

c - I s l a n d I n t r u s i o n s - B o n a n z a G r o u p 

T h e B o n a n z a G r o u p a r e i n many p l a c e s m i x e d w i t h t h e 

I s l a n d I n t r u s i o n s b u t r i g h t i n t h e n o r t h o f L e o D f 0 r , 

t h e y a r e q u i t e d i s t i n c t . W h i l e t h e e o c e n e s e c t i o n 



i n t o w h i c h f i l l up t h e gap b e t w e e n t h e l a y e r s o f i n t r u s i v e s 

a r e s u r f a c e d a s b l a c k a r g i l i t e ( w e s t o f t h e l a k e ) , t h e 

B o n a n z a v o l c a n i c s a r e e x p o s e d i n f o r m s o f g r a n i t e ( p o t a s h f e l d 

s p a r , q u a r t z ) d y k e s . I t i s b e l i e v e d t h a t b o t h f o r m a t i o n s 

w h i c h o v e r l i e t h e m a r b l e b e d s a r e a b o u t 1 5 0 - 1 8 5 m i l l i o n 

y e a r s o l d e n d t h e t e c t o n i c a c t i v i t i e s w e r e v i o l e n t l y 

i n f l u e n c e d by p l u t o n i c e r r u p t i o n s . 

2 - 3 : P H Y S I C A L AND CHEMICAL P R O P E R T I E S OF MARBLE 

A l t h o u g h t h e s a m p l e s d r s w n f r o m t h e L e o D ' O r m a r b l e 

d e p o s i t were o b t a i n e d f r o m t h e s u r f a c e , b u t due t o c o m p a c t i o n 

a n d d e n s i t y o f t h e r o c k , t h e r e s u l t s h a v e b e e n h i g h l y s a t i s 

f a c t o r y . 

The s a m p l e s w e r e d r a w n by t h e p e r s o n n e l o f t h e M i n i s t r y 

o f E n e r g y , P e t r o l e u m a n d M i n e s , a n d t e s t s w e r e p e r f o r m e d by 

L a b o r a t o r y o f t h e M i n i s t r y o f T r a n s p o r t a t i o n & H i g h w a y s . 

I g n . Ho 
S a m p l e Ca 0 Mqo I n s o . R203 F e 2 0 3 Mno P202 S l o s s 1 0 5 C 

L e o D ' O r 5 5 . 1 0 0 . 1 0 0 . 9 6 0 . 4 9 0 . 0 6 0 . 0 1 0 . 0 3 0 . 0 7 4 3 . 5 4 0 . 1 3 

CHEMICAL A N A L Y S I S - L E O D 'OR 

P H Y S I C A L A N A L Y S I S L E O D ' O R 

S a m p l e 
M o d u l u s o f 
R a p t u r e ( M P A ) 

B u l k S p e c i f i c 
G r a v i t y A b s o r p t i o n 

C o m p r e s s i v e 
S t r e n g t h 

L e o D ' O r 7 . 4 6 2 . 7 1 0 . 1 0 1 5 , 8 0 0 P s i 



CHAPTER 3 - RECOMMENDATIONS 

3 - 1 : QUARRY I N V E S T I G A T I O N 

A s shown i n t h e Geo M a p , i t i s r e c o m m e n d e d t h a t e n a r e a 

w i t h i n km. 2 0 . 5 0 0 t o 2 1 . 2 0 0 be s e l e c t e d a n d t h e b u s h a n d t h e 

s u r f a c e r o c k s be r e m o v e d f o r e n a r e a o f 20 m. a l o n g t h e r o a d 

t o r o a d e l e v a t i o n a n d move 20 m. i n t o t h e f a c i s - t h e r o c k s 

s h o u l d be s t u d i e d f o r c o m p a c t i o n (Hammer S o u n d M e t h o d ) a n d 

c o l o r - i f d e s i r a b l e , l a r g e b l o c k s be p r e p a r e d a n d s h i p p e d . 

I t i s e s t i m a t e d t h a t 800 c u b i c m. o f r o c k s w i l l be d i s 

p l a c e d , a n d i t i s my b e l i e f t h a t more t h a n h a l f o f them w i l l 

be u s e a b l e . I t i s r e c o m m e n d e d t h a t no b l a s t i n g b e a p p l i e d 

a n d i f a b s o l u t e l y e s s e n t i a l , t h e n gun p o w d e r s h o u l d be • m i n i m a l l y 

u s e d - u s e o f j a c k s i s q u i t e d e s i r a b l e . T h i s o p e r a t i o n i f 

w e a t h e r a l l o w s , w i l l . t a k e 3 0 w o r k i n g d a y s . 

3 - 2 : MINERAL I N V E S T I G A T I O N 

The f o l l o w i n g a r e r e c o m m e n d e d f o r m i n e r a l i n v e s t i g a t i o n s : 

8) An a c c u r a t e g r i d be e s t a b l i s h e d on t h e s i t e w i t h e a s t -

w e s t b a s e l i n e a n d n o r t h - s o u t h t i e l i n e s . 

b ) A V L F e l e c t r o m a g n e t i c s u r v e y o v e r t h e new g r i d a n d a 

c ) C o m p r e h e n s i v e g e o - m a p p i n g a n d g e o - c h e m i c a l a n a l y s i s 

c o r r e s p o n d i n g t o t h e g r i d l i n e be c a r r i e d o u t . 

d ) I f c o n c e n t r a t e d m i n e r a l a n o m a l i e s a r e f o u n d , c o r e d r i l l i n g 

a n d s a m p l i n g f o r a n a l y s i s a n d e v a l u a t i o n i s r e c o m m e n d e d . 

• G e o p h y s i c a l W o r k s 

1 - VAE E l e c t r o m a g n e t i c s $ 2 , 0 0 0 - 3 , 0 0 0 

M . S . MADARI 



L e o D ' O r M a r b l e 

C h e m i c a l A n a l y s i s 

1 Sample 
Name of Claim Cao Mgo INsol R203 Fe203 Mno P203 

H O . 
S Ing.Loss 105 c 

| U o D ' O r 1 
2 

55.10 0.10 0.96 
55.06 0.12 1.08 

0.49 0.06 0.010 
0.16 0.05 0.006 

0.03 
0.01 

0.07 
(0.01) 

4334 0.13 
4336 0.01 

P h y s i c a l A n a l y s i s 

Sample 
| Name of Claim 

Modulus of Rupture 
(MPA) Bulk Specific Gravity Absorption 

Comprehensive 
Strength 

L e o D ' O r 1 
2 

7 . 4 6 
7 . 5 2 

2.71 
2 . 7 0 

0 . 1 0 
0 . 1 1 

1 5 , 8 0 0 P S I 
1 4 , 9 0 0 P S I 
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f l f l D VOP.K 

T h e f i e l d w o r k c o n s i s t e d o f d e t a i l e d g e o l o g i c m a p p i n g a n d s a m p l i n g . 

T r a v e r s e l i n e s w e r e r u n a p p r o x i m a t e l y e a s t f r o m t h e e d g e o f t h e e x i s t i n g 

C r o w n F o r e s t l o g g i n g r o a d u s i n g c o m p a s s a n d t o p o f i l c h a i n s . T h e 

t r a v e r s e l i n e s w e r e s p a c e d a p p r o x i m a t e l y $ 0 m a p a r t a s m e a s u r e d a l o n g 

t h e C r o w n F o r e s t r o a d . M a p p i n g s t a t i o n s w e r e l o c a t e d a l o n g e a c h 

t r a v e r s e l i n e a t o u t c r o p s . R o c k c h i p s a m p l e s w e r e t a k e n a t * U s t a t i o n s 

a n d t a k e n b a c k t o o u r R i c h m o n d l a b o r a t o r y f o r d e t a i l e d c o l o u r e v a l u a t i o n 

a n d f u r t h e r l a b o r a t o r y t e s t i n g . A d e s c r i p t i v e n o t e w a s made b e t w e e n 

s t a t i o n s w h e n s i g n i f i c a n t c h a n g e i n r o c k c o l o u r o r r o c k t y p e w e r e 

n o t i c e d . 

A b a s e r a p w a s p r e p a r e d u s i n g t h e e a s t e r n e d g e o f t h e C r o w n F o r e s t r o a d 

a s a b a s e l i n e . T h e r o a d a l i g n m e n t a n d r o a d w i d t h w e r e s u r v e y e d u s i n g a 

B r u n t o n c o m p a s s a n d t o p o f i l c h a i n l i n e . A B . C . H y d r o p o w e r l i n e w h i c h 

r u n s a p p r o x i m a t e l y p a r a l l e l t o , a n d b e t w e e n 8 0 m t o 110 m e a s t o f t h e 

r o a d , w a s l o c a t e d o n t h e b a s e m a p b y t r i a n g u l a t i o n . 

T h e r o a d a l i g n m e n t , p o w e r l i n e a n d s t a t i o n l o c a t i o n s a r e s h o w n o n 

D r a w i n g D - 1 0 0 2 . F i e l d d e s c r i p t i o n s o f t h e r o c k o b s e r v e d a t e a c h s t a t i o n 

a r e I n c l u d e d o n D r a w i n g D - 1 0 0 2 . 

I n i t i a l l y , t h e g e o l o g i c m a p p i n g w a s i n t e n d e d t o c o v e r t h e e n t i r e c l a i m 

a r e a s h o w n o n D r a w i n g 6 - 1 0 0 1 . H o w e v e r , s n o w p r e v e n t e d e x p l o r a t i o n o f 

t h e h i g h e r e a s t e r n p a r t s o f t h e p r o p e r t y . F o l l o w i n g d i s c u s s i o n s w i t h 

H r . J i m S t e w a r t a t t h e s i t e , t h e a r e a ! e x t e n t o f t h e f i e l d r a p p i n g w a s 

r e d u c e d t o t h e a r e a s h o w n o n D r a w i n g D - 1 0 0 2 . 
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M E L D VOPX 

T h e f i e l d w o r k c o n s i s t e d o f d e t a i l e d g e o l o g i c m a p p i n g a n d s a m p l i n g . 

T r a v e r s e l i n e s w e r e r u n a p p r o x i m a t e l y e a s t f r o m t h e e d g e o f t h e e x i s t i n g 

C r o w n F o r e s t l o g g i n g r o a d u s i n g c o m p a s s a n d t o p o f i l c h a i n s . T h e 

t r a v e r s e l i n e s w e r e s p a c e d a p p r o x i m a t e l y SO m a p a r t a s m e a s u r e d a l o n g 

t h e C r o w n F o r e s t r o a d . H a p p i n g s t a t i o n s w e r e l o c a t e d a l o n g e a c h 

t r a v e r s e l i n e a t o u t c r o p s . R o c k c h i p s a m p l e s w e r e t a k e n a t a l l s t a t i o n s 

a n d t a k e n b a c k t o o u r R i c h m o n d l a b o r a t o r y f o r d e t a i l e d c o l o u r e v a l u a t i o n 

a n d f u r t h e r l a b o r a t o r y t e s t i n g . A d e s c r i p t i v e n o t e w a s made b e t w e e n 

s t a t i o n s w h e n s i g n i f i c a n t c h a n g e i n r o c k c o l o u r o r r o c k t y p e w e r e 

n o t i c e d . 

A b a s e r a p w a s p r e p a r e d u s i n g t h e e a s t e r n e d g e o f t h e C r o w n F o r e s t r o a d 

a s a b a s e l i n e . T h e r o a d a l i g n m e n t a n d r o a d w i d t h w e r e s u r v e y e d u s i n g a 

B r u n t o n c o m p a s s a n d t o p o f i l c h a i n l i n e . A B . C . H y d r o p o w e r l i n e w h i c h 

r u n s a p p r o x i m a t e l y p a r a l l e l t o , a n d b e t w e e n 8 0 m t o 110 m e a s t o f t h e 

r o a d , w a s l o c a t e d o n t h e b a s e map b y t r i a n g u l a t i o n . 

T h e r o a d a l i g n m e n t , p o w e r l i n e a n d s t a t i o n l o c a t i o n s a r e s h o w n o n 

D r a w i n g D - 1 0 0 2 . F i e l d d e s c r i p t i o n s o f t h e r o c k o b s e r v e d a t e a c h s t a t i o n 

a r e i n c l u d e d o n D r a w i n g D - 1 0 0 2 . 

I n i t i a l l y , t h e g e o l o g i c m a p p i n g w a s i n t e n d e d t o c o v e r t h e e n t i r e c l a i m 

a r e a s h o w n e n D r a w i n g 6 - 1 0 0 1 . H o w e v e r , s n o w p r e v e n t e d e x p l o r a t i o n o f 

t h e h i g h e r e a s t e r n p a r t s o f t h e p r o p e r t y . F o l l o w i n g d i s c u s s i o n s w i t h 

M r . J i m S t e w a r t a t t h e s i t e , t h e a r e a l e x t e n t o f t h e f i e l d r a p p i n g w a s 

r e d u c e d t o t h e a r e a s h o w n o n D r a w i n g D - 1 0 0 2 . 
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3 . C F N T R A L G E O L O G Y 

T h e c l a i e a r e a i s u n d e r l a i n f o r t h e m o s t p a r t b y e i t h e r U p p e r T r i a s s i c 

a g e l i m e s t o n e s o f t h e Q u a t s i n o F o r m a t i o n o r J u r a s s i c a g e g r a n o d i o r i t e s 

o f t h e I s l a n d I n t r u s i o n s . D i s c o n t i n u o u s d y k e s o r s i l l s o f b a s a l t o f 

u n k n o w n a g e w e r e f r e q u e n t l y o b s e r v e d i n t r u d i n g t h e l i m e s t o n e . 

T h e l i m e s t o n e s h a v e b e e n m e t a m o r p h o s e d b y t h e i n t r u s i o n s o f t h e 

g r a n o d i o r i t e a n d r e c r y s t a l l i z e d t o a m a r b l e . 

,1 COLOUR A N D G R A I N S I Z E V A R I A T I O N S 

T h e m a r b l e v a r i e s i n c o l o u r f r o m a v e r y l i g h t g r e y t o a d a r k g r e y o r 

a l m o s t b l a c k . I n s o m e a r e a s t h e c o l o u r v a r i e s g r a d a t i o n a l l y a n d a p p e a r 

t o b e m o t t l e d g r e y a n d w h i t e w h e r e a s a t o t h e r s i t e s , d i s t i n c t b a n d s o f 

c o l o u r v a r y i n g f r o m s e v e r a l c e n t i m e t r e s t o s e v e r a l m e t r e s i n w i d t h w e r e 

o b s e r v e d . T h e b a n d s v a r y i n c o l o u r f r o m v e r y l i g h t g r e y t o b l a c k . T h e 

c o n t a c t s b e t w e e n c o l o u r b a n d s v a r y f r o m v e r y s h a r p t o g r a d a t i o n a l . 

T h e o r i e n t a t i o n s o f t h e c o l o u r b a n d s v a r y f r o m h o r i z o n t a l t o n e a r 

v e r t i c a l . 

T h e g r a i n s i z e o f t h e m a r b l e v a r i e s f r o m f i n e t o c o a r s e g r a i n e d . T h e 

m a j o r i t y o f t h e m a r b l e ( a p p r o x i m a t e l y 7 5 % ) i s m e d i u m g r a i n e d . T h e v e r y 

d a r k g r e y m a r b l e w a s p r e d o m i n a n t l y f i n e g r a i n e d , w h i l e m o s t o f t h e 

c o a r s e g r a i n e d t e x t u r e o b s e r v e d w a s c o n t a i n e d i n t h e v e r y l i g h t g r e y 

m a r b l e . 

3 . 2 W E A T H E R I N G 

A l l o f t h e g e o l o g i c a l m a p p i n g , w i t h t h e e x c e p t i o n o f t h e i n t e r i o r 

m a p p i n g o f t w o c a v e s , w a s d o n e o n s u r f a c e e x p o s u r e s o f m a r b l e . No 

d r i l l i n g w a s u n d e r t a k e n a t t h i s t i m e . C o n s e q u e n t l y , m o s t o f t h e r o c k s 

o b s e r v e d w e r e w e a t h e r e d t o some d e g r e e . 
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C E N T R A L G E O L O G Y 

T h e c l a i c a r e a i s u n d e r l a i n f o r t h e m o s t p a r t b y e i t h e r U p p e r T r i a s s i c 

a g e l i m e s t o n e s o f t h e Q u a t s i n o F o r m a t i o n o r J u r a s s i c a g e g r a n o d i o r i t e s 

o f t h e I s l a n d I n t r u s i o n s . D i s c o n t i n u o u s d y k e s o r s i l l s o f b a s a l t o f 

u n k n o w n a g e w e r e f r e q u e n t l y o b s e r v e d i n t r u d i n g t h e l i m e s t o n e . 

T h e l i m e s t o n e s h a v e b e e n m e t a m o r p h o s e d b y t h e i n t r u s i o n s o f t h e 

g r a n o d i o r i t e a n d r e c r y s t a l l i z e d t o a m a r b l e . 

COLOUR A N D G R A I N S I Z E V A R I A T I O N S 

T h e m a r b l e v a r i e s i n c o l o u r f r o m a v e r y l i g h t g r e y t o a d a r k g r e y o r 

a l m o s t b l a c k . I n s o m e a r e a s t h e c o l o u r v a r i e s g r a d a t i o n a l l y a n d a p p e a r 

t o b e m o t t l e d g r e y a n d w h i t e w h e r e a s a t o t h e r s i t e s , d i s t i n c t b a n d s o f 

c o l o u r v a r y i n g f r o m s e v e r a l c e n t i m e t r e s t o s e v e r a l m e t r e s i n w i d t h w e r e 

o b s e r v e d . T h e b a n d s v a r y i n c o l o u r f r o m v e r y l i g h t g r e y t o b l a c k . T h e 

c o n t a c t s b e t w e e n c o l o u r b a n d s v a r y f r o m v e r y s h a r p t o g r a d a t i o n a l . 

T h e o r i e n t a t i o n s o f t h e c o l o u r b a n d s v a r y f r o m h o r i z o n t a l t o n e a r 

v e r t i c a l . 

T h e g r a i n s i z e o f t h e m a r b l e v a r i e s f r o m f i n e t o c o a r s e g r a i n e d . T h e 

m a j o r i t y o f t h e m a r b l e ( a p p r o x i m a t e l y 75%) i s m e d i u m g r a i n e d . T h e v e r y 

d a r k g r e y m a r b l e w a s p r e d o m i n a n t l y f i n e g r a i n e d , w h i l e m o s t o f t h e 

c o a r s e g r a i n e d t e x t u r e o b s e r v e d w a s c o n t a i n e d i n t h e v e r y l i g h t g r e y 

m a r b l e . 

W E A T H E R I N G 

A l l o f t h e g e o l o g i c a l m a p p i n g , w i t h t h e e x c e p t i o n o f t h e i n t e r i o r 

m a p p i n g o f t w o c a v e s , w a s d o n e o n s u r f a c e e x p o s u r e s o f m a r b l e . No 

d r i l l i n g w a s u n d e r t a k e n a t t h i s t i m e . C o n s e q u e n t l y , m o s t o f t h e r o c k s 

o b s e r v e d w e r e w e a t h e r e d t o some d e g r e e . 
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C r e v i c e k a r s t i s p r e s e n t t h r o u g h o u t t h e c l a i m a r e a . T h e c r e v i c e s , w h i c h 

f o l l o w j o i n t s o r f a u l t s , may b e up t o 1 t o 3 m w i d e a n d 3 t o I S m d e e p . 

G e n e r a l l y t h e c r e v i c e s e x t e n d l a t e r a l l y f o r u p t o 15 m . 

v A C a v e s w e r e o b s e r v e d a t t w o l o c a t i o n s a l o n g t h e e x i s t i n g C r o w n F o r e s t 

- V o a d . T h e c a v e s w e r e e x p l o r e d f o r a d i s t a n c e o f 8 m a n d 2 5 m 

r e s p e c t i v e l y a n d t h e c a v e o u t l i n e s a r e s h o w n o n D r a w i n g D - 1 0 0 2 . B o t h 

c a v e s c o u l d n o t b e e x p l o r e d t o t h e i r s o u r c e d u e t o n a r r o w i n g o f t h e 

p a s s a g e s b u t a r e a s s u m e d t o e n d e i t h e r a t s i n k h o l e s o r c r e v i c e s . T h e 

l a r g e r o f t h e t w o c a v e s e x p l o r e d e n d s v e r y c l o s e t o t h e l o c a t i o n o f a 

w i d e d e e p c r e v i c e m a p p e d o n t h e s u r f a c e . B o t h c a v e s w e r e d r y a t t h e 

t i m e o f e x p l o r a t i o n . 

S p r i n g s w e r e o b s e r v e d a t s e v e r a l s p o t s w i t h i n t h e m a p p e d a r e a . One 

m a j o r s p r i n g f l o w e d f r o m r u b b l e a t a n e s t i m a t e d r a t e o f 2 0 t o 3 0 g p m . 

T h e l o c a t i o n i s s h o w n o n D r a w i n g D - 1 0 0 2 . O t h e r s p r i n g s , w h i c h w e r e 

l i t t l e m o r e t h a n t r i c k l e s , a p p e a r e d t o be f l o w i n g a l o n g a n d e x i t i n g f r o m 

j o i n t s i n o t h e r w i s e m a s s i v e b l o c k s . 

S T R U C T U R E S 

B e d d i n g i n t h e m a r b l e h a s a r e g i o n a l d i p o f a p p r o x i m a t e l y 2 0 * . T h e 

s t r i k e v a r i e s c o n s i d e r a b l y , l o c a l l y , t h e b e d s a r e f o l d e d i n t o t i g h t 

s y n c l i n e s o r a n t i c l i n e s , t h e l i m b s o f w h i c h d i p l o c a l l y a s s t e e p l y a s 

4 0 * t o 6 0 * . T h e f o l d a x e s v a r y i n p l u n g e f r o m 0 * u p t o 6 5 * . 

A m a j o r f a u l t h a s b e e n m a p p e d b y M u l l e r e t a l . ( 1 9 7 4 ) r u n n i n g 

n o r t h - s o u t h t h r o u g h B o n a n z a l a k e . M i n o r f a u l t s , p r o b a b l y s y m p a t h e t i c t o 

t h e B o n a n z a t a k e F a u l t , w e r e o b s e r v e d r u n n i n g e a s t - w e s t a t s e v e r a l 

o u t c r o p s a l o n g t h e r o a d . M o v e m e n t s o n t h e s m a l l f a u l t s , q u a n t i f i e d b y 

o f f s e t s I n t h e m a r b l e b a n d i n g , v a r y f r o m 3 t o g r e a t e r t h a n 1 » . T h e 

f a u l t s a r e g e n e r a l l y s t e e p l y d i p p i n g t o b o t h t h e n o r t h a n d s o u t h . 
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f a u l t i n g a n d f o l d i n g w e r e o b s e r v e d f r e q u e n t l y i n t h e n o r t h e r n t h i r d o f 

t h e m a p p e d a r e a a n d w e r e i n f r e q u e n t l y o b s e r v e d i n t h e s o u t h . 

J o i n t s i n t h e a r e a a r e g e n e r a l l y s t e e p l y d i p p i n g . T h e s t r i k e o f j o i n t s 

v a r i e s f r o m p a r a l l e l a n d p e r p e n d i c u l a r t o t h e s l o p e ( p a r a l l e l a n d 

p e r p e n d i c u l a r t o t h e m a i n f a u l t i n B o n a n z a L a k e ) t o 3 0 * t o 6 0 * f r o m 

s l o p e d i r e c t i o n s . J o i n t s p a c i n g v a r i e s f r o m s e v e r a l c e n t i m e t e r s t o a s 

m u c h a s 1 0 m . C l o s e l y s p a c e d j o i n t s f o r m b l o c k y o u t c r o p s w h i l e w i d e l y 

s p a c e d j o i n t s f o r m m a s s i v e o u t c r o p s . M a s s i v e o r b l o c k y o u t c r o p s o c c u r 

r a n d o m l y w i t h i n t h e m a p p e d a r e a . 

I N T R U S I V E S 

T h e m a j o r i n t r u s i v e w h i c h i s b e l i e v e d r e s p o n s i b l e f o r t h e m a r b l i z a t i o n 

o f t h e Q u a t s i n o l i m e s t o n e w a s o b s e r v e d a t a p p r o x i m a t e l y m a r k e r 2 ? k m , 

s o u t h o f t h e L e o D ' o r c l a i m a r e a . T h e r o c k e x p o s e d o n t h e r o a d i s a 

m e d i u m g r a i n e d , m e d i u m t o l i g h t g r e y g r a n o d i o r i t e . 

D y k e s o f b a s a l t r o c k w e r e o b s e r v e d t h r o u g h o u t t h e m a p p e d a r e a . T h e 

d y k e s v a r y i n t h i c k n e s s f r o m 3 0 cm t o s e v e r a l m e t r e s . The m a j o r i t y 

o b s e r v e d a r e a p p r o x i m a t e l y 6 0 cm t h i c k . T h e d y k e s v a r y f r o m v e r t i c a l t o 

a l m o s t f l a t l y i n g . A l l a r e d i s c o n t i n u o u s a n d c o u l d n o t b e t r a c e d f o r 

m o r e t h a n 1 0 t o 1 5 m . 

L A B O R A T O R Y T E S T I N G 

C h i p s a m p l e s o f m a r b l e h a v e b e e n s u b m i t t e d t o G e o t e x C o n s u l t a n t s f o r 

t h i n s e c t i o n a n a l y s i s a n d X - r a y d i f f r a c t i o n . T h e r e s u l t s h a v e n o t y e t 

b e e n r e p o r t e d . 

A s i n g l e s a m p l e o f m a r b l e w a s d i s s o l v e d i n c o n c e n t r a t e d h y d r o c h l o r i c 

a c i d i n t h e K l o h n l e o n o f f l a b o r a t o r y . A p p r o x i m a t e l y 9 7 % t o S£% o f t h e 

s a m p l e b y w e i g h t w a s c o m p l e t e l y d i s s o l v e d w i t h i n s e v e r a l m i n u t e s . T h e 

r e s i d u e w a s d r i e d a n d e x a m i n e d u n d e r a h a n d l e n s . T h e r e m a i n i n g r e s i d u e 

( 2 % t o 3 % b y w e i g h t ) c o n s i s t e d o f a n u n i d e n t i f i e d w h i t e m i n e r a l a n d I r o n 
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p a r t i c l e s . T h e i r o n w a s e s t i m a t e d v i s u a l l y t o b e o n e h a l f o f t h e 

r e s i d u e b y v o l u m e . A d d i t i o n a l t e s t i n g i s u n d e r w a y t o p r o v i d e a r a n g e o f 

i r o n c o n t e n t a n d i d e n t i f y t h e n a t u r e o f t h e r e s i d u e . 

P R E L I M I N A R Y C O N C L U S I O N S 

P r i o r t o t h e s t a r t o f f i e l d w o r k , K l o h n L e o n o f f w a s r e q u e s t e d b y 

M r . 0 . S t e w a r t t o i d e n t i f y , i f p o s s i b l e , a r e a s o f c o n s i s t e n t c o l o u r 

w i t h i n t h e m a p p e d a r e a . 

A s i n g l e p r e f e r r e d s i t e a p p r o x i m a t e l y 160 m l o n g x 100 m w i d e 

( a p p r o x i m a t e l y 4 a c r e s ) h a s b e e n i d e n t i f i e d f o r f u r t h e r e v a l u a t i o n . T h e 

o u t l i n e o f t h e a r e a i s s h o w n o n D r a w i n g D - 1 0 0 2 . T h e s i t e c o n s i s t s o f 

v e r y l i g h t g r e y t o w h i t e m a r b l e , w i t h v a r y i n g a m o u n t s o f i r o n s t a i n i n g . 

V e r y l i t t l e c o l o u r b a n d i n g w a s o b s e r v e d w i t h i n t h i s a r e a . The m a j o r i t y 

o f t h e r o c k i s m a s s i v e a l t h o u g h some a r e a s a r e b l o c k y a n d d i s s e c t e d b y 

j o i n t s . T h e a r e a i s c l o s e t o t h e r o a d a n d i s c o n s i d e r e d a c c e s s i b l e . 

C r e v i c e k a r s t a n d s p r i n g s w e r e o b s e r v e d w i t h i n t h i s p r e f e r r e d s i t e . 

H o w e v e r , t h e r e d o e s n o t a p p e a r t o b e a n y s i t e w i t h i n t h e c l a i m w h i c h 

d o e s n o t c o n t a i n k a r s t . 

T h e o v e r a l l s l o p e o f t h e g r o u n d w i t h i n t h e i d e n t i f i e d a r e a i s 3 0 * , 

a l t h o u g h I n d i v i d u a l f a c e s a s s t e e p a s 4 5 * a r e p r e s e n t . 

A v o l u m e o f m a r b l e a v a i l a b l e w i t h i n t h e a r e a o f c o n s i s t e n t c o l o u r h a s 

b e e n e s t i m a t e d , a s s u m i n g t h a t t h e r o c k a t d e p t h i s s i m i l a r t o t h a t 

o b s e r v e d o n t h e s u r f a c e , a n d t h a t t h e a v e r a g e g r o u n d s u r f a c e s l o p e o v e r 

t h e s i t e I s 3 0 * . V e h a v e f u r t h e r a s s u m e d t h a t r o c k w a s t e due t o c l o s e 

j o i n t s p a c i n g o r k a r s t w i l l b e 5 0 % a n d t h a t q u a r r y s l o p e s w i l l e x t e n d u p 

a t a p p r o x i m a t e l y 6 0 * f r o m t h e o u t l i n e o f t h e p r e f e r r e d s i t e a s s h o w n o n 

s e c t i o n A o n D r a w i n g B - 1 0 0 3 . We e s t i m a t e t h a t a r o c k v o l u m e o f 2 4 0 , 0 0 0 

v? 1 s p o t e n t i a l l y a v a i l a b l e f o r q u a r r y i n g . A s s u m i n g a u n i t w e i g h t o f 

2 7 5 2 k g / m * ( 1 7 2 p s f ) ' t h e t o t a l t o n n a g e a v a i l a b l e f o r q u a r r y i n g i s 
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6 6 0 . 0 0 0 t o n n e s . V o l u m e w i l l v a r y d e p e n d i n g u p o n t h e d e s i g n g u a r r y 

D e v e l o p m e n t o f a m a r b l e Q u a r r y a t t h e U o O ' o r _ c l a i m a r e a i s c o n s i d e r e d 

t o b e t e c h n i c a l l y f e a s i b l e . B l o c k s o f m a r b l e w i l l b e r e m o v e d b y e i t h e r 

v e r y l i g h t e x p l o s i v e o r " w e d g i n g b y e x p a n d i n g c e m e n t a n d s h o u l d n o t 

t h e r e f o r e i n t e r f e r e w i t h t h e o p e r a t i o n o f t h e e x i s t i n g B . C . H y d r o p o w e r 

l i n e . H o w e v e r , s u p p o r t o f t h e t r a n s m i s s i o n t o w e r s o n t h e p e r i m e t e r o f 

t h e q u a r r y w i l l r e q u i r e c l o s e r e x a m i n a t i o n a t a l a t e r s t a g e . 

G r o u n d w a t e r a t t h e s i t e i s e x p e c t e d t o b e c o n c e n t r a t e d i n k a r s t c h a n n e l s 

a t a v a r i e t y o f d e p t h s . T h e a c t u a l f l o w s c a n n o t b e e a s i l y d e t e r m i n e d 

p r i o r t o d e v e l o p m e n t b u t a r e n o t e x p e c t e d t o c a u s e i n s u r m o u n t a b l e 

p r o b l e m s . 

A c c e s s t o t h e p r e f e r r e d s i t e s h o w n o n D r a w i n g B - 1 0 0 1 w i l l be r e l a t i v e l y 

c o n v e n i e n t . V e u n d e r s t a n d t h a t a w r i t t e n r o a d u s e a g r e e m e n t h a s b e e n 

g r a n t e d b y C r o w n F o r e s t I n d u s t r i e s f o r u s e o f i t s p r i v a t e l o g g i n g r o a d . 

A d d i t i o n a l f i e l d w o r k i n t h e f o r m o f d r i l l i n g i s r e c o m m e n d e d t o a s s e s s 

t h e v a r i a t i o n i n c o l o u r a n d t h e v a r i a t i o n 1 n i r o n c o n t e n t o f t h e 

s u b s u r f a c e m a r b l e . ^^~~r~~~~^— 

S a m p l e s r e c o v e r e d s h o u l d b e s u b j e c t e d t o A S T M t e s t s f o r s t r e n g t h a n d 

a b r a s i o n r e s i s t a n c e . I n a d d i t i o n , a c c e l e r a t e d w e a t h e r i n g t e s t s s h o u l d 

b e c o n d u c t e d o n f r e s h s a m p l e s , p a r t i c u l a r l y s a m p l e s w i t h I r o n p a r t i c l e s , 

t o d e t e r m i n e t h e r e a c t i o n a n d a c c e p t a b i l i t y o f w e a t h e r i n g w i t h r e s p e c t 

t o t h e p r o d u c t . 
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We r e c o m e n d t h a t t h e W h i t e M o u n t a i n M a r b l e C o r p o r a t i o n a p p r o a c h B . C . 

H y d r o t o d e t e r m i n e w h a t l i m i t a t i o n s , i f a n y , w o u l d b e i m p o s e d b y H y d r o 

f o r f u t u r e q u a r r y d e v e l o p m e n t s I n t h e v i c i n i t y o f t h e e x i s t i n g p o w e r 

l i n e . - ' 

E n d . 
D r a w i n g 8 - 1 0 0 ) • G e n e r a l L o c a t i o n s 

D - 1 0 0 ? • G e o l o g i c H a p 
8 - 1 0 0 3 - S c h e m a t i c S e c t i o n A 

I G B / l d 

S c o t t E . B r o u g h t o n 
P r o j e c t E n g i n e e r 

I a i n G . B r u c e , P . E n g . 
P r o j e c t M a n a g e r 
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M u l i e T j 4 . , N o r t h c o t e , K . I . a n d C a r l i s l e . 0 . 1 9 7 4 . G e o l o g y a n d M i n e r a l 
D e p o s i t s c f A l e r t B a y • C a p e S c o t t Map a r e a . V a n c o u v e r I s l a n d . B r i t i s h 
C o l u m b i a . G e o l o g i c a l S u r v e y o f C a n a d a , p a p e r 7 4 - 8 , 77 p p . 



K L O H N L E O N O F F 
^ f ^ S ^ c - ? C O N S U L T I N G E N G I N E E R S 

O u r F i l e : P B 3 9 4 2 0 1 0 1 M a y 2 , 1 9 8 8 

W h i t e M a r b l e M o u n t a i n C o r p o r a t i o n 
2 2 0 - 7 5 2 5 K i n g G e o r g e H i g h w a y / ? 
S u r r e y , B r i t i s h C o l u m b i a $ ^ j? 
V3W 5 A 8 )cli 

M r . J . D . S t e w a r t 

L a b o r a t o r y T e s t R e s u l t s a n d A d d i t i o n a l 
P h o t o g r a p h s f o r L e o D ' O r C l a i m A r e a 
B o n a n z a L a k e  

D e a r S i r : 

F u r t h e r t o o u r l e t t e r d a t e d A p r i l 8 , 1 9 8 8 , p r o v i d i n g y o u w i t h a s u m m a r y 
o f t h e f i e l d o b s e r v a t i o n s a n d a p r e l i m i n a r y e v a l u a t i o n o f t h e L e o D ' O r 
m a r b l e c l a i m a t B o n a n z a L a k e , we a r e e n c l o s i n g t h e r e s u l t s o f l a b o r a t o r y 
t e s t s r e c e n t l y u n d e r t a k e n o n 11 s a m p l e s o f m a r b l e a n d o n e s a m p l e o f 
i n t r u s i v e d y k e r o c k . T h e s a m p l e s w e r e t e s t e d b y G e o t e x C o n s u l t a n t s 
L i m i t e d t o d e t e r m i n e t h e m i n e r a l o g y o f t h e r o c k - T h e m i n e r a l o g y w a s 
d e t e r m i n e d u s i n g X - r a y d i f f r a c t i o n , o i l i m m e r s i o n t e s t s o r t h i n s e c t i o n 
a n a l y s i s . Two c o p i e s o f t h e G e o t e x r e p o r t d a t e d A p r i l 1 8 , 1 9 8 8 a r e 
a t t a c h e d . D e t a i l e d p e t r o g r a p h i c d e s c r i p t i o n s o f e a c h s a m p l e a r e 
e n c l o s e d i n t h e G e o t e x r e p o r t . A s u m m a r y o f t h e r e s u l t s a r e g i v e n 
b e l o w . 

T h e X - r a y d i f f r a c t i o n t e s t s i n d i c a t e t h a t t h e m a r b l e c o n s i s t s a l m o s t 
e n t i r e l y o f c a l c i t e ( 9 9 1/2%) w i t h o n l y v e r y m i n o r t r a c e s o f q u a r t z , 
c h l o r i t e o r m u s c o v i t e p r e s e n t . No d o l o m i t e w a s d e t e c t e d . A l l s a m p l e s 
w h e n c r u s h e d f o r X - r a y d i f f r a c t i o n w e r e d e s c r i b e d a s f e t i d . A s t r o n g 
s u l p h u r o u s s m e l l w a s p r e v i o u s l y r e p o r t e d b y K l o h n L e o n o f f s t a f f t o b e 
p r e s e n t i n s o m e r o c k s a m p l e s . 

O i l i m m e r s i o n t e s t s w e r e c o n d u c t e d o n s a m p l e s o f r e d d i s h b r o w n p r i s m a t i c 
c r y s t a l s p r e v i o u s l y d e s c r i b e d a s r o d s . T h e m i n e r a l h a s b e e n i d e n t i f i e d 
a s g e o t h i t e , a n i r o n o x i d e w h i c h h a s f o r m e d a s a r e s u l t o f w e a t h e r i n g . 
T h e g e o t h i t e i s d e r i v e d f r o m a f o r m e r i r o n b e a r i n g m i n e r a l o f u n k n o w n 
c o m p o s i t i o n . 

T h r e e s a m p l e s o f m a r b l e w e r e p r e p a r e d f o r t h i n s e c t i o n a n a l y s i s . M i n o r 
q u a n t i t i e s o f o p a q u e m i n e r a l s , p r o b a b l y s u l p h i d e s , w e r e n o t e d i n t h i n 
s e c t i o n s o f m a r b l e e x a m i n e d f r o m s t a t i o n 2 4 - 7 a n d b l o c k s a m p l e 1 . T h e 
m a r b l e g r a i n s w e r e o b s e r v e d t o b e p o o r l y i n t e r l o c k e d i n s a m p l e s f r o m 
s t a t i o n s 2 1 - 6 a n d 2 4 - 7 e x a m i n e d b y t h i n s e c t i o n . T h e s a m p l e s w i t h p o o r 
d e g r e e o f i n t e r l o c k w e r e n o t e d t o b e f r i a b l e p r i o r t o t e s t i r i T h e p o o r 

Klohn Leonoff Ltd., 10180 Shellbndge Way. R.chmond. B.C . Canada V6X 2W7 • Telephone: (604) 273-0311 • Telex: 04-355520 • FAX: (604) 273-0103 



P B 3 9 4 2 0 1 0 1 - 2 - M a y 2 , 1 9 8 8 

A 
d e g r e e o f i n t e r l o c k may b e s o l e l y t h e r e s u l t o f w e a t h e r i n g c a u s e d b y 
p r o x i m i t y t o t h e g r o u n d s u r f a c e . H o w e v e r , a d d i t i o n a l t h i n s e c t i o n 
a n a l y s i s i s r e c o m m e n d e d f o r s a m p l e s r e c o v e r e d a t d e p t h b y d r i l l i n g 
d u r i n g t h e n e x t p h a s e o f c l a i m e v a l u a t i o n . T h e d e e p e r s a m p l e s w i l l 
r e q u i r e s t r e n g t h t e s t i n g a s p r e v i o u s l y r e c o m m e n d e d i n o u r l e t t e r o f 
A p r i l 8 , 1 9 8 8 . 

I n a d d i t i o n , a s r e q u e s t e d , p l e a s e f i n d e n c l o s e d t h r e e f u l l c o p i e s o f a 
s e t o f p h o t o g r a p h s t a k e n b y K l o h n L e o n o f f s t a f f d u r i n g t h e w e e k o f 
M a r c h 21 t o M a r c h 2 5 , 1 9 8 8 a t t h e L e o D ' O r m a r b l e c l a i m . 

S h o u l d y o u h a v e a n y q u e s t i o n s w i t h r e s p e c t t o t h e r e s u l t s o f t h e 
l a b o r a t o r y t e s t i n g p l e a s e d o n o t h e s i t a t e t o c a l l . 

Y o u r s v e r y t r u l y , 

KLOHN L E O N O F F L T D . 

I a i n G . B r u c e , P . E n g . 
P r o j e c t M a n a g e r 

E n c l . - P h o t o g r a p h s ( 3 s e t s ) x 

- G e o t e x r e p o r t ( 2 c o p i e s ) 

I G B / l d 

J 

KLOHM Lf ONOFF 



TABLE \ 

JOB $220 21 UPDATED APRIL 25. ^9&9 

BONANZA LAKE, BRITISH COLUMBIA 
LEO D'OR MARBLE CLAIMS 

P R O P O S A L FOR ENGINEERING SERVICES 

P H A S E I 

T A S K 1. PROPERTY SURVEYING AND GRID LAYOUT 

Klohn Leonoft Personnel Rate Estimated Hours Sum 

Pioject M a n a g e r - I . Bruce $80.20 8 $641.60 

Pfoj*ct Engineer - M Davies $S3.36 8 $426.88 

Disbursements 

M c B h a n n e y Engineering Services Ltd. (Campbell River) 

-mobilization and letup • $1,830 

-dally rate (2 man crew, all Inclusive) • 8730 

-estimated days to complete 20 km of line • 25 

-sum of above Items » $20.0SO 

E S T I M A T E D COST OF THIS TASK $21.118 



T A S K 2. GEOLOGICAL MAPPING 

Klohn Leonoff Personnel Rate Estimated Hours Sum 

Pioj*ct Manager - I. Bruce 

Project Engineer - M. Davles 

Disbursements 

$60.20 

*53.36 

Accomodation and Me alt 

Travel 

€1,000 

*2.2B8 

05 

96 « , 122.66 

E S T I M A T E D COST OF THIS TASK ffig.np 

T A S K 3. GEOPHYSICAL SURVEY 

KJohn Leonof! Personnel Bate Estimated Hours 

Project Manager - I. Bruce 

Project Engineer - M. Davies 

$60.20 

$53.36 

e 

e 

Disbureements 

- mobilization and demobilization 

- interpretation of data 

Sum 

$641.60 

$426.58 

White Geophysical Inc. 

• perform 4 lines x 1.6 km. of 2-way expanding Wenner Array 

Induced Polarization Survey 

- perform 4 x 1.5 km. lines of Magnetometer Survey 

• estimated cost of all above • $10,000 

E S T I M A T E D COST O F THIS TASK $±L£6£ 



T A S K 4. REPORTING 

Klohn Leonof i Personnel Bate Estimated Hours Sum 

Senior Reviewer - M. Parsons (100.00 I $£00.00 

Project Manager - I. Bruce $80.20 40 $3,20e.OO 

Project Engineer - M. Davles $53.36 40 $2,134.40 

Drafting - D. TisdaJe $59.16 40 $2,366.40 

Secretariat - 1 . Davidson $38.33 20 $766.60 

Disbursements $500.00 

E S T I M A T E D COST OF THIS TASK $9.776 

TOTAL ESTIMATE FOR P H A S E I $56,072 
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the presence or absence of quartz. Standard thin section examination was carried out 

on four samples. Two samples where crushed and the minerals examined under a 

petrographic microscope using immersion oils of known refractive indices. 

3. DESCRIPTION O F SAMPLES: 

The mineralogy of the samples, and the method of determination are summarized 

in Table 1. The results show that the samples are more than 99% calcite, dolomite is 

absent, quartz and layer silicates total about and opaque minerals are less than 

ft%. Descriptions of the samples examined in thin section and under oil immersion 

follow. 

(a) Sample BLK 1: 

White, medium grain (1-2 mm) slightly friable, marble with very minor limonitic 

staining associated with thin streaks of very finely disseminated sulphides? observed 

only under 45x in the binocular microscope. 

Thin Secijoru 

The following minerals are present in amounts given by a visually estimated 

mode: 

1. Calcite (993/*%): 

Shapeless grains 0.5 to 2.0 mm in diameter which show extensive deforma

tion twin lamellae. 

2. Quartz (X%): 

Rounded, 1 mm in diameter clots of fine, less than 0.01 mm in diameter, 

interlocking, shapeless grains. The clots probably represent original white chert 

grains which have been recrystall ized by contact metamorphism. 

G E O T E X I 

C O N S U I T A N T S l«wiTEd 



(b) Sample 21-»: 

Oil immersion of red-brown prismatic grains up to 2 mm long shows that they are 

now composed of goethite. As a result of weathering or hydrothermal activity, the 

goethite is a replacement of a former Fe-bearing mineral - probably a silicate. 

(c) Sample 21-6; 

White, medium grain (1-2 mm), extremely friable marble. 

Thin Sectiont 

The following minerals are present in amounts given by a visually estimated 

mode: 

1. Calcite (99>4%): 

Shapeless grains 0.5 to 1.5 mm in diameter with common deformation twin 

lamellae and very poor interlocking texture possibly caused by weathering of the 

sample. 

2. Quartz (>4%): 

A single lens, 6 mm long, composed of fine, less than 0.01 mm in diameter 

interlocking grains which probably represent chert that has been recrystallized 

by contact metamorphism. 

(d) Sample 2fr-6: 

Oil immersion shows a colourless mineral with refractive indices in the range 

1.55010.005 with a birefringence in the range 0.010-0.015, and a uniaxial negative 

interference figure. These optical properties are characteristic of scapolite and 

because this sample is a marble residue after dissolution with concentrated HC1, the 

scapolite must be Na-rich. Ca-rich scapolite dissolves in concentrated HC1. 

G E O T E X I 

C O N S U I T A N T S L L W I T € D 
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(e) Sample 24-7: 

White, medium grain (0.5 to 2 mm), extremely friable marble. 

Thin section: 

The following minerals are present in amounts given by a visually estimatewd 

mode: 

1. Calcite (99>4%): 

Shapeless grains 0.5 to 1.5 mm in diameter with common deformation twin 

lamellae and very poor interlocking texture probably caused by weathering of the 

sample. 

2. Opaque Minerals - Sulphides (X%): 

Fine, equant grains less than 0.1 mm in diameter restricted to a few thin 

streaks with fine granular apatite?. 

3. Apatite? (K%): 

Shapeless grain less than 0.05 mm in diameter restricted to a few thin 

streaks and spatially associated with sulphides. 

(f) Sample Dyke: 

Medium grey-green aphanitic, pyrrhotitized metabasalt dyke. 

Thin Section: 

The following minerals are present in amounts given by a visually estimated 

mode. 

1. Plagioclase (45%): 

Fine, 0.01 mm to rare 0.2 mm in diameter grains, very rarely polysynthet-

Ically twinned, which form a matrix for the cllnopyroxene. The twinning is to 

rare to allow a plagioclase composition determination. 

2. Cllnopyroxene (diopslde or diopsidic auglte) (40%): 

Colourless, somewhat fibrous, prismatic grains which z against c of 

approximately 45°. Some of the grains are up to 1.5 mm long, but most are 



0.3 mm in length. The mineral has 2V Z = 60°. The grains show no relict igneous 

form, but instead a metamorphic habit. 

3. Opaque Minerals - Pyrrhotite (10%): 

Equant grains 0.01 to 1.0 mm in diameter disseminated throughout. Exam

ination under a binocular microscope shows that the mineral has a hardness about 

4 and is magnetic. 

4. Clinozoisite-epidote (5%): 

Colourless to pale yellow-green pleochroic shapeless grains 0.3 to 1.0 mm 

in diameter. 

Remarks: A metamorphic texture has obliterated the former igneous texture of the 

rock. 

G C O T C X • 

CONSULTANTS 
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f r o m t h e s o u t h e a s t . On t h e Leo D ' o r p r o p e r t y , t h e l i m e s t o n e h a s b e e n 
r e c r y a t a l l i z e d t o m a r b l e by t h e s e i n t r u s i o n s . D i s c o n t i n u o u s d y k e s o f 
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i n t o t i g h t s y n c l i n e s o r a n t i c l i n e s , t h e l i m b s o f w h i c h d i p aa a t e e p l y 
a s 4 0 t o 6 0 d e g r e e e . The f o l d a x e s v a r y i n p l u n g e f r o m 0 t o 65 
d e g r e e s , A m a j o r f a u l t t r e n d s n o r t h t h r o u g h Bonanza Lake a n d m i n o r 
e a s t t r e n d i n g f a u l t s c u t t h r o u g h t h e p r o p e r t y . The f a u l t s on t h e 
p r o p e r t y have o f f s e t s up t o 1 m e t r e end e r e g e n e r s l l y s t e e p l y d i p p i n g 
t o b o t h t h e n o r t h and s o u t h . J o i n t s i n t h e a r e a a r e a l s o a t e e p l y 
d i p p i n g a n d h a v e v a r i a b l e s t r i k e s . J o i n t s p a c i n g v a r i e s f r o m s e v e r a l 
c a n t 1 m e t r e s t o aa much aa 10 m e t r e s . 
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CAPSULE GEOLOGY 
a l m o s t b l a c k , t o m o t t l e d g r e y e n d w h i t e , i n tome a r e a s d i s t i n c t 
b l a c k t o l i g h t g r e y banda of m a r b l e , v a r y i n g form s e v e r s l c e n t i m e t r e s 
t o s e v e r a l m e t r e s , o c c u r . The g r a i n s i z e of t h e m a r b l e v a r i e s f r o m 
f i n e t o c o a r s e g r a i n e d , t h e m a j o r i t y ( a p p r o x i m a t e l y 75 p e r c e n t ) i s 
medium g r a i n e d . L i g h t brown t o l i g h t o r a n g e s u r f a c e s t a i n i n g I s 
c a u s e d by the o x i d a t i o n o f I r o n I m p u r i t i e s i n t h e m a r b l e . The 
p e r c a n t a g a o f i r o n i s e s t i m a t e d t o v a r y from 0 t o 4 p e r c a n t , 
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D u r i n g a p r e l i m i n a r y e n g i n e e r i n g s t u d y o f t h e a r e a , a p r e f e r r e d 
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f e x t a n t o f m a r b l e e x p o s e d a t s u r f a c e . 
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PROVINCE OF BRITISH COLUMBIA 
MINISTRY OF ENERGY, MINES AND PETROLEUM RESOURCES 

PERMIT 

APPROVING PROGRAM POR RECLAMATION AND 
CONSERVATION OF TUB L&MD SURFACE 

MINERAL EXPLORATION 
(Issued pursuant to the Xinos Act) 

Permit: 
Issued to: 
Address: 

MX-8-89 
Leo D'or Mining Inc. 
1431 Howe street 
Vancouver/ B. C. V62 1R9 

For exploration worK at the following properties: 
Leo D'or Property 

Located at: NTS: Lat.: 50° 27N' Long.: 126° 67' 
Mining Division: Nanaimo 
Access: Crown Forest Industries Logging road 

The Permit i s issued pursuant to Section 10 of the Mines Act 
and i s subject to the appended conditions. 

Issued th i s 30th day of May in the year 1991. 

R. Bone, for R.w. McGinn, P. Eng. 
Chief Inspector of Mines 
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POEM 10G 

Permit No i:?:.? 5... 

Province of British Columbia 
M i n i s t r y jof E n e r g y , M i n e s a n d P e t r o l e u m R e s o u r c e s 

A P P R O V A L O F - W Q H l C J S Y S T E M 
7 A N D 

P E R M I T 

APPROVING RECLAMATION PROGRAM 
S A N D A N D G R A V E L P I T S A N D Q U A R R I E S 

(Issued pursuant to the Mines Act) 

Issued to L e p . . D , , o r M i n i n g I n c . 

Address _ ? i i L . ^ . l i * r . e l ^ 

V a n c o u v e r , B , C . V 6 Z 1 R 9 

for work at the operation located on land described as follows: 

, . „ . , . _ . Q U 3 r r x M 
L a t . , , b y 0 , . 2 7 N L o n g . 1 2 6 ° 6 7 ^ 

N a ^ i i n 9 . . . M i . n i n g P l v i s i o n 

The registered owner ol the land is M a s s pud „Sharj.atmadari 

Address .__ 1 4 3 1 Howe S t r e e t 
V a n c o u v e r , B . C . V 6 Z 1 R 9 

This approval and permit is issued puxsuanHo sections-Sr-Z^S. 9,10 and 11 of the Mines Act and is subject to the appended 

conditions. 

Issued t h l 4 s 3 2 $ h day of in the year J.j?2L 

R A B o n e f o r R . W . M c G i m\ Chief Inspector of Mines 

1 rti *» 
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O u r H i e : P B $ 2 2 0 2 1 0 1 A p r i l 2 7 , 1 9 8 9 
H I N 1 ) 

L e o D ' O r M i n i n g I n c . 
1 4 3 1 H o w e S t r e e t 
V a n c o u v e r , B r i t i s h C o l u m b i a 
V 6 2 1 R 9 

M r . H a s s o u d S . M a d a r i 

P r o p o s a l f o r G e o l o g i c a l E n g i n e e r i n g S e r v i c e s 
B o n a n z a l a k e M a r b l e P r o p e r t y  

D e a r S i r : 

T h i s l e t t e r p r e s e n t s o u r p r o p o s a l f o r e n g i n e e r i n g , g e o l o g i c a l a n d 

g e o p h y s i c a l m a p p i n g a n d t o p o g r a p h i c s u r v e y i n g o n t h e B o n a n z a l a k e H a r b l e 

P r o p e r t y , 1 n r e s p o n s e t o y o u r t e l e p h o n e r e q u e s t o f A p r i l 2 4 , 1 9 8 9 . T h e 

s c o p e o f s e r v i c e s p r o p o s e d u p o n 1 s b a s e d o n t h e t e l e p h o n e c o n v e r s a t i o n 

b e t w e e n y o u r s e l f a n d o u r M r . I a i n B r u c e o n A p r i l 2 4 , 1 9 8 9 . 

S I T E D E S C R I P T I O N 

T h e L e o D ' O r c l a i m I s l o c a t e d a p p r o x i m a t e l y 3 0 k m s o u t h e a s t o f P o r t 

M c N e i l l o n n o r t h e r n V a n c o u v e r I s l a n d , t t t h e n o r t h e a s t e n d o f B o n a n z a 

l a k e . T h e c l a i m c o v e r s a n a r e a s o m e 1 S 0 0 m s q u a r e a n d I n c l u d e s a 

p o r t i o n o f t h e l a k e . T h e o n l y a c c e s s t o t h e p r o p e r t y i s v i a a C r o w n 

F o r e s t I n d u s t r i e s p r i v a t e l o g g i n g r o a d . 

W o r k h a s b e e n u n d e r t a k e n a t t h e s i t e b y K l o h n l e o n o f f f o r t h e W h i t e 

M o u n t a i n M a r b l e C o r p o r a t i o n , p r e v i o u s P r o j e c t M a n a g e r s t o L e o D ' O r 

M i n i n g . T h e w o r k w h i c h w a s u n d e r t a k e n I n M a r c h , 1 9 8 8 w a s l i m i t e d I n 

s c o p e d u e t o r e s t r i c t e d a c c e s s t o m o s t o f t h e a r e a b y s n o w c o v e r . T h e 

s i t e 1 s f o r e s t e d a n d c o m p r i s e s r u g g e d t e r r a i n w i t h h i g h r e l i e f . 

T o p o g r a p h i c m a p s o f t h e c l a i m a r e a , s h o w e l e v a t i o n r a n g e s o f 8 7 5 f t a t 

l a k e l e v e l t o a l m o s t 3 0 0 0 f t a t t h e h i g h p o i n t o n t h e p r o p e r t y . S o i l 

c o v e r I s g e n e r a l l y s h a l l o w a n d n u m e r o u s b e d r o c k o u t c r o p s e x i s t . 



P B 5 2 2 0 2 ) 0 ) 
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• 2 • A p r i l 2 7 , 1 9 8 9 

A v a i l a b l e m a p p i n g t t t s c a l e o f 1 : 2 5 0 , 0 0 0 s h o w s t h a t m o s t o f t h e c l a i m 

a r e a i s u n d e r l a i n b y Q u a t s i n o F o r m a t i o n l i m e s t o n e . T h e p r o p e r t y i s 

l o c a t e d r e a r a m a s s i v e g r a n i t i c I n t r u s i v e , r e f e r r e d t o a s t h e B o n a n z a 

l a k e B a t h o l i t h , t h u s t h e l i m e s t o n e h a s b e e n m a r b l e i z e d . T h i s g r a n i t i c 

I n t r u s i o n 1 s p r e s e n t a t t h e e a s t e r n e d g e o f t h e c l a i m a r e a . T h e 

Q u a t s i n o F o r m a t i o n l i m e s t o n e s r e s t p a r a c o n f o r m a b l y o n K a r m u t s e n 

v o l c a n i c s a n d t h e s e r o c k s may a l s o b e p r e s e n t o n t h e p r o p e r t y . 

A v a i l a b l e g e o l o g i c i n f o r m a t i o n o n t h e Q u a t s i n o F o r m a t i o n i n d i c a t e s i t i s 

c o m p r i s e d o f a n u p p e r m a s s i v e l i m e s t o n e u n i t a n d a l o w e r l i m e s t o n e 

i n t e r b e d d e d w i t h s i l t s t o n e . T h i c k n e s s e s f o r t h e u p p e r a n d l o w e r u n i t s 

a r e r e p o r t e d t o b e 2 5 0 f t a n d 4 6 0 f t r e s p e c t i v e l y a t a s i t e n e a r B e a v e r 

C o v e , J u s t n o r t h o f t h e p r o j e c t a r e a . I n t h e v i c i n i t y o f t h e g r a n i t i c 

I n t r u s i o n t h e l i m e s t o n e 1 s r e p o r t e d t o b e h i g h l y s l l i c i f i e d w i t h 

i r r e g u l a r r u s t y c o l o r e d v e l n i n g a n d b e d d e d o r b r e c c i a t e d s t r u c t u r e s . 

S C O P E O F V O R K 

I t I s o u r u n d e r s t a n d i n g t h a t t e o D ' o r w i s h t o u n d e r t a k e a more d e t a i l e d 

a s s e s s m e n t o f t h e p r o p e r t y t o e s t a b l i s h a d e t a i l e d s u r f a c e m a p o f 

t o p o g r a p h y a n d e s t a b l i s h g e o l o g i c a l l i m i t s o f t h e l i m e s t o n e u n i t w i t h i n 

t h e c l a i m a r e a u s i n g g e o l o g i c m a p p i n g , g e o p h y s i c a l m a p p i n g a n d d r i l l i n g . 

T h e p u r p o s e o f t h e m a p p i n g w i l l b e t o d e t e r m i n e t h e s t r u c t u r e a n d 

t h i c k n e s s o f t h e m a r b l e f o r m a t i o n s , d e t e r m i n e w h a t c o l o u r s a r e a v a i l a b l e 

a n d e s t i m a t e s t r e n g t h a n d p u r i t y o f t h e d e p o s i t f r o m b o t h c h e m i c a l a n d 

p h y s i c a l t e s t s . 

A s r e q u e s t e d , we h a v e p r e p a r e d t h i s p r o p o s a l t o u n d e r t a k e g e o l o g i c 

m a p p i n g a n d d r i l l I n s p e c t i o n a n d c o o r d i n a t e g e o p h y s i c a l m a p p i n g , 

d r i l l i n g a n d s u r v e y i n g b y o t h e r s . We h a v e p r e p a r e d t h e c o s t e s t i m a t e 

f o r e a c h t a s k s e p a r a t e l y s o t h a t I n d i v i d u a l t a s k s c a n b e d e f i n e d a n d 



PB 5 2 2 0 2 1 0 ) 
H I N 1 ) 

A p r i l 2 7 , 1 9 8 9 

G e o l o g i c r a p p i n g , i n c o n j u n c t i o n w i t h s u r v e y i n g a n d g e o p h y s i c a l m a p p i n g 

s h o u l d b e u n d e r t a k e n i n i t i a l l y ( P h a s e 1 ) , t o p r o v i d e a n e s t i m a t e o f t h e 

a r e a l e x t e n t a n d d e p t h o f z o n e s w i t h i n t h e c l a i m a r e a . T h i s s h o u l d t h e n 

b e f o l l o w e d s o o n a f t e r b y P h a s e I I . t h e d r i l l i n g a n d l a b o r a t o r y t e s t i n g , 

o f P h a s e I p r o v e s p r o m i s i n g . A s u m m a r y o f t h e t a s k s p r o p o s e d a n d b r i e f 

d e s c r i p t i o n o f o u r u n d e r s t a n d i n g o f t h e s c o p e i s o u t l i n e d b e l o v . 

P H A S E 1 

T a s k 1 - S u r v e y i n g 

T h e p r o p e r t y s u r v e y a n d g r i d l a y o u t w i l l c o m p r i s e c l e a r i n g a n i m a r k i n g 

1 0 0 m s p a c e d g r i d l i n e s r u n n i n g p a r a l l e l t o t h e e a s t - w e s t d i r e c t i o n , 

p e r p e n d i c u l a r t o t h e B o n a n z a l a k e s h o r e l i n e . We h a v e n o t a l l o w e d f o r 

s u r v e y i n g b e t w e e n c u t l i n e s i n t h e n o r t h - s o u t h d i r e c t i o n . We i n t e n d t o 

s u b c o n t r a c t H c E l h a n n e y S u r v e y o r s t o u n d e r t a k e s u r v e y i n g a n d c l e a r i n g . 

We h a v e e s t i m a t e d t h a t 2 0 km o f l i n e w o u l d r e q u i r e a p p r o x i m a t e l y 2 5 d a y s 

t o c u t a n d s u r v e y . S u r v e y i n g w o u l d n o t b e u n d e r t a k e n p e r p e n d i c u l a r t o 

t h e c u t l i n e s . 

T a s k 2 ~ G e o l o g i c a l H a p p i n g 

G e o l o g i c a l m a p p i n g w o u l d b e u n d e r t a k e n b y K l o h n l e o n o f f p e r s o n n e l . 

H a p p i n g v o u l d c o n s i s t o f I d e n t i f y i n g s u r f i c l a l g e o l o g i c a l f e a t u r e s a n d 

o b t a i n i n g g r a b s a m p l e s a l o n g t h e s u r v e y g r i d l i n e s . R o c k t y p e , c o l o u r , 

a n d s t r e n g t h w o u l d b e a s s e s s e d f o r e a c h o u t c r o p . We e s t i m a t e t h i s w o u l d 

r e q u i r e a p p r o x i m a t e l y e i g h t d a y s t o c o m p l e t e f o r a 2 - m a n c r e w . 

T a s k 3 - G e o p h y s i c a l S u r v e y 

T o c o m p l i m e n t t h e s u r f a c e m a p p i n g a n d a s s i s t 1 n d e f i n i n g t h e v e r t i c a l 

e x t e n t © f t h e m a r b l e d e p o s i t , a g e o p h y s i c a l s u r v e y c o n s i s t i n g o f b o t h 

I n d u c e d P o l a r i z a t i o n ( I P ) a n d m a g n e t o m e t e r I s p r o p o s e d . We f r o p o s e t o 

s u b c o n t r a c t t h e g e o p h y s i c a l s u r v e y t o W h i t e G e o p h y s i c a l I n c . We 

r e c o m m e n d t h a t a n IP s u r v e y , a n e l e c t r i c a l g e o p h y s i c a l t e c h n i q u e 
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c o n s i s t i n g o f a n e x p a n d i n g a r r a y o f e l e c t r o d e s k n o w n a s a W i n n e r A r r a y , 

b e u s e d . T h i s t e c h n i q u e h a s t h e m o s t c h a n c e o f i d e n t i f y i n g t h e 

m a r b l e / I n t r u s i v e b o u n d a r y t o d e p t h s I n t h e o r d e r o f )00 a. I t i s 

r e c o m m e n d e d t h a t t h e I P s u r v e y b e c o n d u c t e d a l o n g f o u r o f t h e c u t g r i d 

l i n e s . T h i s s h o u l d p r o v i d e a n a d e q u a t e e s t i m a t e o f t h e d e p t h o f t h e 

d e p o s i t f o r f e a s i b i l i t y p u r p o s e s . I n a d d i t i o n t o t h e I P s u r v e y , we 

r e c o m m e n d a g r o u n d - m a g n e t r o m e t e r s u r v e y b e c a r r i e d o u t a l o n ; t h e same 

f o u r g r i d l i n e s . T h e m a g n e t i c p r o p e r t i e s o f t h e i g n e o u s i n t r u s i v e 

b a s e m e n t u n i t s h o u l d b e s u f f i c i e n t l y d i f f e r e n t f r o m t h e m a r b l e t o p e r m i t 

a r e f i n e d e s t i m a t e o f b a s e m e n t d e p t h . 

T a s k 4 - P r e l i m i n a r y R e p o r t 

I t I s c o n s i d e r e d t h a t P h a s e I o f t h i s p r o j e c t d e s c r i b e d a b o v e w i l l 

p r o v i d e a n a p p r o x i m a t e o u t l i n e o f t h e m a r b l e d e p o s i t a n d a p r e l i m i n a r y 

e s t i m a t e o f r o c k v a r i a b i l i t y a n d q u a l i t y , f o l l o w i n g c o m p l e t i o n o f t h e 

f i e l d v o r k I n t h i s p h a s e we p r o p o s e t o s u m m a r i z e t h e r e s u l t s i n a d a t a 

r e p o r t a n d s u b m i t t h i s t o L e o D ' O r f o r r e v i e w p r i o r t o t h e s t a r t o f 

P h a s e I I . I f P h a s e I I w e r e s t a r t e d p r i o r t o c o m p l e t i o n o f P h a s e I t h i s 

r e p o r t v o u l d c o n s i s t o f a l e t t e r w i t h s u m m a r y d r a w i n g s o n l y . I f P h a s e 1 

w e r e c a n c e l l e d t h e n a c o m p l e t e d a t a r e p o r t w o u l d b e s u b m i t t e d f o r y o u r 

r e c o r d s . 

PHASE 1 1 

A d d i t i o n a l d a t a a s t o t h e n a t u r e o f t h e u n w e a t h e r e d d e p o s i t a t d e p t h 

w i l l b e r e q u i r e d 1 f P h a s e I r e s u l t s a r e p r o m i s i n g a n d a d e c i s i o n t o 

p r o c e e d w i t h P h a s e I I I s m a d e . T h i s p h a s e w o u l d c o n s i s t o f t h r e e t a s k s 

w h i c h I n c l u d e d r i l l i n g , l a b o r a t o r y t e s t i n g a n d r e p o r t i n g a s n o t e d b e l o w . 
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T a s k 1 - D r i l l i n g 

A s r e q u e s t e d b y M r . M a d a r i we h a v e o b t a i n e d a c o s t e s t i m a t e f o r a p p r o x i 

m a t e l y 1 0 0 0 l i n e a l m e t r e s o f c o r i n g u s i n g NQ t r i p l e t u b e w i r e l i n e 

a p p a r a t u s t o r e c o v e r c o r e . We h a v e a s s u m e d t h e d r i l l i n g w i l l b e 

c o n d u c t e d a t e i g h t t o t e n l o c a t i o n s o n t h e p r o p e r t y . Due t o t i m e 

c o n s t r a i n t s d r i l l i n g 1 s p r o p o s e d 1n t w o 1 0 - h o u r s h i f t s . A l l d r i l l c o r e 

w o u l d b e r e c o v e r e d b y t h e d r i l l e r s a n d l o g g e d 1n t h e f i e l d by o u r s i t e 

e n g i n e e r d u r i n g t h e d a y l i g h t s h i f t . T h e c o r e w o u l d b e b o x e d a n d s h i p p e d 

t o L e o D ' O r s t o r a g e I n V a n c o u v e r . Due t o t h e r u g g e d t o p o g r a p h y o f t h e 

s i t e a n d l a c k o f s i t e a c c e s s , I t I s a s s u m e d t h a t t h i s d r i l l i n g p r o g r a m 

w i l l r e q u i r e h e l i c o p t e r s u p p o r t . We h a v e a s s u m e d t h a t 1 0 d r i l l r i g ^ 

s h i f t s w i l l b e r e q u i r e d f o r t h e p r o j e c t a n d t h a t e a c h s h i f t w i l l r e q u i r e 

a p p r o x i m a t e l y f o u r h o u r s o f f l y i n g t i m e t o c o m p l e t e . A r o u n d t r i p 

f l i g h t f r o m t h e h e l i p o r t t o t h e s i t e w i l l a d d o n e - h a l f h o u r t o e a c h 

s h i f t . 

T a s k 2 - l a b o r a t o r y T e s t i n g f r o m K l o h n l e o n o f f 

T h e c o m m e r c i a l v i a b i l i t y o f d e v e l o p i n g t h e p r o p e r t y I n t o a m a r b l e q u a r r y 

6ependi u p o n a v a i l a b l e c o l o u r s , c o l o u r c o n s i s t e n c y , l i m e s t o n e p u r i t y a n d 

d u r a b i l i t y . M a r b l e u s e d c o m m e r c i a l l y f o r b u i l d i n g s t o n e s m u s t m e e t 

c e r t a i n p h y s i c a l a n d m e c h a n i c a l r e q u i r e m e n t s f o r s t r e n g t h , d u r a b i l i t y , 

a n d a p p e a r a n c e . A c u r r e n t l y a c c e p t e d s t a n d a r d f o r s u i t a b i l i t y I s 

p r o d u c e d b y t h e A m e r i c a n S o c i e t y f o r T e s t i n g a n d M a t e r i a l s ( A S T M ) . We 

p r o p o s e t o s u b j e c t s a m p l e s o f t h e l i m e s t o n e t o t h e A S T M t e s t i n g t o 

d e t e r m i n e t h e i r p r e l i m i n a r y c o m p l i a n c e w i t h t h i s s t a n d a r d . S t r e n g t h 

t e s t i n g w o u l d b e u n d e r t a k e n b y W a r n / c k M e r s e y P r o f e s s i o n a l S e r v i c e s l t d . 

S t r e n g t h t e s t i n g w o u l d b e u n d e r t a k e n o n o n e s a m p l e s e t p e r h o l e o r b l o c k 

s a m p l e s I f p o s s i b l e . 

I n a d d i t i o n t o t h e s t r e n g t h t e s t i n g I d e n t i f i e d , l a b o r a t o r y t e s t i n g t o 

e v a l u a t e c h e m i c a l q u a l i t y 1 s r e c o m m e n d e d . We p r o p o s e t o h a v e c h e m i c a l 

t e s t i n g u n d e r t a k e n b y G e o t e x t o e v a l u a t e t h e p e r c e n t a g e o f c a l c i u m 
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c a r b o n a t e u s i n g c h e m i c a l o r x - r a y t e s t i n g . We e s t i m a t e t h a t t h e t e s t i n g 

o f t h e s a m p l e s w o u l d b e u n d e r t a k e n o n a p p r o x i m a t e l y 1 0 0 t o 20D s a m p l e s . 

T a s k 3 - R e p o r t i n g 

A s u m m a r y r e p o r t c o m b i n i n g a l l t h e s u b c o n s u l t a n t s d a t a r e p o r t s w o u l d b e 

p r o v i d e d b y K l o h n L e o n o f f . T h e r e p o r t w i l l b e a d a t a r e p o r t p r o v i d i n g 

L e o D ' O r w i t h a s u m m a r y o f g e o l o g i c a l a n d g e o p h y s i c a l p r o p e r t i e s a n d 

a r e a l e x t e n t o f t h e d e p o s i t s . T h e r e p o r t w i l l n o t r a k e a n y 

r e c o m m e n d a t i o n s o n t h e c o m m e r c i a l f e a s i b i l i t y o f t h e p r o p e r t y . I n 

a d d i t i o n , t h i s p h a s e o f t h e r e p o r t w i l l n o t I n c l u d e a n y e n g i n e e r i n g 

d e s i g n o f q u a r r y s l o p e s , a c c e s s r o a d a l i g n m e n t s o r p l a n t f a c i l i t i e s . 

P E R S O N N E L 

O u r p r o j e c t t e a m f o r t h i s a s s i g n m e n t w o u l d b e u n d e r t h e d i r e c t i o n o f 

P r o j e c t M a n a g e r D r . I a i n B r u c e who h a s a s t r o n g e n g i n e e r i n g g e o l o g y 

b a c k g r o u n d a n d I s f a m i l i a r w i t h t h e L e o D ' O r p r o p e r t y . D r . B r u c e w o u l d 

b e a s s i s t e d b y H r . H i k e D a v i e s . H r . D a v l e s h a s c o n s i d e r a b l e e x p e r i e n c e 

1 n e x p l o r a t i o n g e o l o g y a n d g e o l o g i c a l e n g i n e e r i n g . T h e p r o j e c t w o u l d b e 

r e v i e w e d b y D r . H . P a r s o n s , t h e R e g i o n a l H a n a g e r f o r t h e Klo>.n L e o n o f f 

B r i t i s h C o l u m b i a o f f i c e . C u r r i c u l u m v i t a e f o r D r . H . P a r s o n s , D r . 1 . 

B r u c e a n d H r . H . D a v l e s a r e a p p e n d e d t o t h i s l e t t e r . 

C O S T E S T I M A T E 

T a b l e 1 p r e s e n t s a p r e l i m i n a r y c o s t e s t i m a t e f o r t h e p r o p o s e d 

I n v e s t i g a t i o n . T h i s I s o u r b e s t e s t i m a t e o f t h e c o s t o f t h e p r o g r a m f o r 

t h e s c o p e o f w o r k r e q u e s t e d b y M r . M a d a r i . I t s h o u l d b e r e g a r d e d a s a n 

e s t i m a t e o n l y w h i c h may c h a n g e d e p e n d i n g u p o n s c o p e c h a n c e s a s t h e 

p r o j e c t p r o c e e d s . We e s t i m a t e t h a t a p p r o x i m a t e l y $ 2 3 0 , 7 6 2 w o u l d b e 

r e q u i r e d t o c o m p l e t e t h e w o r k o u t l i n e d . T h e b a s i s f o r t h e K l e ^ n l e o n o f f 

c h a r g e s a r e p r o v i d e d o n t h e a t t a c h e d S c h e d u l e o f S e r v i c e s , C h a r g e s a n d 

C o n d i t i o n s o f A g r e e m e n t . 
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K l o h n L e o n o f f w i l l b e p l e a s e d t o u n d e r t a k e t h e p r o j e c t m a n i c t m e n t a n d 

t e c h n i c a l s u p e r v i s i o n f o r t h i s p r o j e c t . V e w i l l b e p l e a s e d t o r e v i e w 

a n d a u t h o r i z e a l l i n v o i c e s f o r L e o D ' O r f r o m t h e v a r i o u s s u b c o n s u l t a n t s 

r e q u i r e d f o r t h i s p r o j e c t . H o w e v e r , we r e q u e s t t h a t L e o D'Or c o n t r a c t 

d i r e c t l y w i t h a l l t h e s u b c o n s u l t a n t s r e q u i r e d f o r t h i s p r o j e c t . 

K l o h n L e o n o f f h a s p r e v i o u s l y u n d e r t a k e n w o r k o n t h e L e o D ' o r c l a i m f o r 

W h i t e M o u n t a i n M a r b l e C o r p o r a t i o n . A n i n v o i c e f o r $ 3 4 0 0 I s s t i l l 

o u T s t a n d i n g f o r w o r k w h i c h w a s c o m p l e t e d i n M a r c h , 1 9 8 8 . P r i o r t o 

c o m m e n c e m e n t o f a n y w o r k o n t h i s p r o j e c t we w o u l d e x p e c t our p r e v i o u s 

o u t s t a n d i n g i n v o i c e t o b e p a i d . 

K l o h n L e o n o f f h a s a c o m p a n y p o l i c y w i t h n e w c l i e n t s t h a t a d e p o s i t i s 

r e q u e s t e d 1 n a d v a n c e o f b e g i n n i n g w o r k . We w o u l d r e q u e s t t h a t a n a m o u n t 

o f $ 1 5 , 0 0 0 b e d e p o s i t e d I n a s e p a r a t e K L a c c o u n t w h i c h w o u l d be c r e d i t e d 

t o w a r d o u r f i n a l I n v o i c e . We a l s o r e q u e s t t h a t a l l i n v o i c e s be p a i d i n 

f u l l w i t h i n o n e m o n t h o f I n v o i c i n g . 

We t r u s t y o u w i l l f i n d t h i s p r o p o s a l s a t i s f a c t o r y a n d l o o k f o r w a r d t o 

w o r k i n g w i t h y o u . 

Y o u r s v e r y t r u l y , 

K L O H N LEONOFF L T D . 

I a i n 6 . B r u c e , P . E n g . 
P r o j e c t M a n a g e r 

E n c l . 

I G B / l d 
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T A S K 1. DRILLING PROGRAM (1000 metres assumed) 

Klohn L»onofl Personnel Rate Estimated Hours 6um 

Project Manager - 1 . Bruoe $60.20 30 $2,406.00 

Intermediate Engineer $51.43 300 $16,429.00 

Disbursements 

1. Tonto Drilling 1000 metres at approx. $76 per metre (NO core) 

» $79,000 

Mobilization m $2000 

Standby (assume TO days at $B5/hr) 

• $10000 

Consumables, assume $1500 

Clearing 10 sites lor drilling, allow $4500 

Core Shipping, allow $500 

Total Drilling Estimate - $97,500 

2. T u n d r a Helicopters 

- Hughes 500-D Helicopter at approximately $570/hr (including fue!) 

- assume 10 drill rig eet-ups at 4 on site hours per set up 

- a l o w 1/2 hour travel per set up 

Helicopter Estimate • $25,650 

E S T I M A T E D C O S T OF THIS T A S K $140.985 



T A S K 2. GEOCHEMICAL AND OTHER LABORATORY TESTING 

Klohn Leonoft Personnel Rate Estimated Hours Sum 

Project Manager - I. Bruce $30.20 

P/ojeel Engineer - M. Davies $53.36 

Disbursements 

1) Geotex Consultants 

- x-ray diffraction testing, 200 camples at approximately 

$ 2 0 per sample m $4,000 

2) Warnock Hersey Professional Services Ltd. 

- A S T M exterior grade marble Index testing, approximately $500 

per test set times approximately 1 test per hole • $5,0>5 

E S T I M A T E D COST OF THIS TASK $10.068 

(*) Extra costs may be Involved to perform A S T M standards tests 

for exterior grade marble due to sample type and size requirements. 

$641.60 

$426.68 



T A S K 3. PROJECT MANAGEMENT AND REPORTING 

rOohn Leonoll Personnel Rate Estimated Hours Sum 

Senio-- Reviewer - H. Parsons $100.00 16 $1,600.00 

P/ojeri Manager -1 . Bruce $B0.20 ©6 $7,699.20 

Project Engineer - M. Davies $53.36 120 $6,403.20 

Intermediate Engineer $51.43 24 $1,234.32 

Dra'Dng - D. TisdaJe $69.16 40 $2,355.40 

S«cre:a'iat - L Davidson $35.33 40 $1,533.20 

Disbursements 

Telephone and FAX . $500.00 

Pf inline; $300.00 

E S T I M A T E D COST OF THIS T A S K $21:636 

TOTAL ESTIMATE FOF $172,690 

T O T A L ESTIMATE O F B O T H P H A S E S $230,762 
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K J C H A E L P . D A V J C S , P . E n g . 
G e o t e c h n l c a l E n g i n e e r 

EDUCATION 

. B . A . S c . ( H o n o u r s ) , G e o l o g i c a l e n g i n e e r i n g 
( G e o t e c h n l c a l O p t i o n ) , U n i v e r s i t y o f 
B r i t i s h C o l u m b i a , 1 9 8 5 

. M . A . S c , C i v i l E n g i n e e r i n g , 
U n i v e r s i t y o f B r i t i s h C o l u m b i a , 1987 . 

P R O F E S S I O N A L A F F I L I A T I O N S 

. A s s o c i a t i o n o f P r o f e s s i o n a l E n g i n e e r s o f 
" B r i t i s h C o l u m b i a - : ' \ 

. C a n a d i a n G e o t e c h n l c a l S o c i e t y 

SUKHARY O F E X P E R I E N C E 

H r . D a v l e s 1s a G e o t e c h n l c a l E n g i n e e r e x p e r i e n c e d I n s i t e I n v e s t i g a t i o n s , 
d e s i g n a n d s m a l l p r o j e c t p l a n n i n g a n d r e p o r t i n g . T h e m a j o r i t y o f M s w o r k 
h a s e n t a i l e d g e o t e c h n l c a l I n v e s t i g a t i o n s f o r b u i l d i n g f o u n d a t i o n s a n d s l o p e 
s t a b i l i t y e v a l u a t i o n , H i s e x p e r i e n c e a l s o i n c l u d e s e x t e n s i v e u s e a n d 
I n t e r p r e t a t i o n o f s t a t e - o f - t h e - a r t I n s i t u t e s t i n g e q u i p m e n t . He h a s w o r k e d 
o n p r o j e c t s t h r o u g h o u t w e s t e r n C a n a d a a n d O n t a r i o . 

P R O F E S S I O N A L RECORD 

1 9 8 8 - p r e s e n t 
1 9 8 6 - 1 9 8 8 • 
1 9 8 5 - 1 9 8 8 
1 9 8 5 - 1 9 8 7 

1 9 8 5 - 1 9 8 7 . 
1 9 8 5 ( s u m m e r ) 
1 9 8 4 ( s u m m e r ) 
1 9 8 3 ( s u m m e r ) 
1 9 8 1 - 1 9 8 2 . . . . 
( s u m m e r ) 

- G e o t e c h n l c a l E n g i n e e r , K l o h n L e o n o f f 
- G e o t e c h n l c a l E n g i n e e r , G e o P a d f i c C o n s u l t a n t s L t d . 
- G e o t e c h n l c a l P r o j e c t C o n s u l t a n t , C o n e T e c I n v e s t i g a t i o n s l t d . 
- G r a d u a t e S t u d i e s I n G e o t e c h n i c a l E n g i n e e r i n g , U n i v e r s i t y o f 

B r i t i s h C o l u m b i a 
* T e a c h i n g A s s i s t a n t , U n i v e r s i t y o f B r i t i s h C o l u m b i a ; 
* N . S . E . R . C . G r a d u a t e R e s e a r c h E n g i n e e r 
- N . 5 . E . R . C . U n d e r g r a d u a t e R e s e a r c h A s s i s t a n t 
- F i e l d G e o l o g i s t , T h e r m E x p l o r a t i o n t . ' 

- J u n i o r G e o l o g i s t , D u P o n t o f C a n a d a E x p l o r a t i o n 

K E Y P R O J E C T E X P E R I E N C E ' \ _ 

1 9 8 8 - p r e s e n t 9 

- S e e p a g e - a n d l i q u e f a c t i o n p o t e n t i a l a n a l y s e s f o r d e s i g n o f 3 0 k m 2 o i l s a n d s 
t a i l i n g s d i s p o s a l s i t e , S y n c r u d e C a n a d a L t d . , F o r t M c M u r r a y , A l b e r t a . 

1 9 8 6 - 1 9 & 8 * " : • . : * . . ' / • : 
- S i t e I n v e s t i g a t i o n a n d d e s i g n f o r g e o t e c h n l c a l a s p e c t s " o f 2 5 a c r e 

r e s i d e n t i a l d e v e l o p m e n t s i t e n e a r T e r r a c e , B r i t i s h C o l u m b i a . 
- S l o p e s t a b i l i t y I n v e s t i g a t i o n s a n d a n a l y s e s , V e s t V a n c o u v e r a n d S u r r e y , 

B r i t i s h C o l u m b i a . 
- F i e l d I n v e s t i g a t i o n s a n d p r e p a r a t i o n o f g e o t e c h n i c a l r e p o r t s f o r n u m e r o u s 

r e s i d e n t i a l a n d c o m m e r c i a l d e v e l o p m e n t s , L o w e r M a i n l a n d , B r i t i s h C o l u m b i a . 
- S e i s m i c e v a l u a t i o n f o r d y k e s t a b i l i t y , R i c h m o n d , B r i t i s h C o l u m b i a . 

K L O H N L E O N O F F 



S e n i o r G e o t e c h n i c a l E n g i n e e r 

EDUCATION 

B . S c . ( E n g . ) 1n G e o l o g i c a l E n g i n e e r i n g 
Q u e e n ' s U n i v e r s i t y , O n t a r i o , 1 9 7 3 
P h . D . 1 n R o c k M e c h a n i c s a n d G e o t e c h n l c a l 
E n g i n e e r i n g , U n i v e r s i t y o f A l b e r t a , 1 9 7 8 

P R O F E S S I O N A L A F F I L I A T I O N S 

. A s s o c i a t i o n o f P r o f e s s i o n a l E n g i n e e r s 
o f B r i t i s h C o l u m b i a , A l b e r t a a n d Y u k o n T e r r i t o r y 

. C a n a d i a n G e o t e c h n l c a l S o c i e t y 

. I n t e r n a t i o n a l A s s o c i a t i o n o f E n g i n e e r i n g G e o l o g i s t s 

. I n t e r n a t i o n a l S o c i e t y o f R o c k M e c h a n i c s 

. S e c r e t a r y / T r e a s u r e r T u n n e l i n g A s s o c i a t i o n o f C a n a d a 
V a n c o u v e r B r a n c h 

SUMMARY O F E X P E R I E N C E 

D r . B r u c e I s a G e o t e c h n l c a l E n g i n e e r w i t h a s t r o n g t e c h n i c a l b a c k g r o u n d 1n 
e n g i n e e r i n g g e o l o g y a n d r o c k m e c h a n i c s . H i s e x t e n s i v e e x p e r i e n c e I n c l u d e s 
t h e d e s i g n o f a c c e s s r o a d s , t a i l i n g s d a m s a n d w a s t e d u m p s f o r a v a r i e t y o f 
r e m o t e r . i n i n g p r o j e c t s , d e s i g n o f d e e p a n d s h a l l o w f o u n d a t i o n s o n v a r i o u s 
s o i l a n d r o c k t y p e s f o r l a r g e I n d u s t r i a l s t r u c t u r e s a n d s l o p e s t a b i l i t y a n d 
e n g i n e e r i n g g e o l o g y a s s e s s m e n t s f o r l a r g e c i v i l p r o j e c t s . D r . B r u c e h a s 
s u p e r v i s e d n u m e r o u s m a j o r s i t e i n v e s t i g a t i o n p r o g r a m s . He h a s w o r k e d i n 
P a p u a Hew G u i n e a , M e x i c o , t h e U n i t e d S t a t e s a n d n o r t h e r n a n d w e s t e r n r e g i o n s 
o f C a n a d a . 

P R O F E S S I O N A L RECORD 

1 9 7 9 - p r e s e n t 
1 9 7 8 - 1 9 7 9 
1 9 7 4 - 1 9 7 8 
1 9 7 3 - 1 9 7 4 

1 9 7 2 ( S u r m e r ) 

• G e o t e c h n l c a l E n g i n e e r , K l o h n L e o n o f f 
- G e o t e c h n l c a l E n g i n e e r , H a r d y . A s s o c i a t e s ( 1 9 7 6 ) L t d 
- G r a d u a t e R e s e a r c h a t t h e U n i v e r s i t y o f A l b e r t a 
• C o n s t r u c t i o n S u p e r v i s o r a n d S u r v e y P a r t y C h i e f , 

J . D . L e e A s s o c i a t e s 
• F i e l d G e o l o g i s t 

K E Y P R O J E C T E X P E R I E N C E 

1 9 7 9 - p r e s e n t 
P r o j e c t E n g i n e e r r e s p o n s i b l e f o r t h e f o l l o w i n g : 
• F e a s i b i l i t y a n d c o s t b e n e f i t a s s e s s m e n t o f o v e r a l l w a s t e d i s p o s a l s c h e m e s 

a t O k T e d 1 G o l d m i n e , P a p u a New G u i n e a . 
- P r e l i m i n a r y d e s i g n a n d f e a s i b i l i t y a s s e s s m e n t o f p r o p o s e d q u a r r y o p e r a t i o n s 

f o r b o t h a m a r b l e q u a r r y a t B o n a n z a l a k e o n V a n c o u v e r I s l a n d a n d c l a y s h a l e 
q u a r r y n e a r A b b o t s f o r d , B r i t i s h C o l u m b i a . 

- F e a s i M l i t y l e v e l d e s i g n o f a t a i l i n g s c o n t a i n m e n t scheme f o r t h e 
M L H a n s e n G o l d P r o j e c t , Y u k o n T e r r i t o r y . 

K L O H M l E O N O P F 
CONSULTING ENGINEERS 
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A s s o c i a t e 

E D U C A T I O N 

• B . S c . i n G e o l o g i c a l E n g i n e e r i n g , 
U n i v e r s i t y o f S a s k a t c h e w a n , I 9 6 0 

. M . S c . I n Hydrogeology, U n i v e r s i t y 
o f S a s k a t c h e w a n , 1964 

. P h . D . 1 n Hydrogeology, U n i v e r s i t y 
o f M i c h i g a n , 1 9 6 9 . . 

P R O F E S S I O N A L A F F I L I A T I O N S 

V A s s o c i a t i o n o f P r o f e s s i o n a l E n g i n e e r s o f B r i t i s h C o l u m b i a 
a n d A l b e r t a 

• C a n a d i a n W a t e r R e s o u r c e s A s s o c i a t i o n 
• A s s o c i a t i o n o f G e o s c i e n t i s t s f o r I n t e r n a t i o n a l D e v e l o p m e n t 
. I n t e r n a t i o n a l A s s o c i a t i o n o f H y d r o g e o l o g l s t s 

S U W R Y O F E X P E R I E N C E -

D r . P a r s o n s 1s a n e x p e r i e n c e d h y d r o g e o l o g l s t a n d p r o j e c t m a n a g e r 1n t h e 
f i e l d s o f w a t e r r e s o u r c e s d e v e l o p m e n t a n d e n v i r o n m e n t a l e n g i n e e r i n g . He 
h a s u n d e r t a k e n h y d r o g e o l o g i c a l r e s e a r c h a n d I n v e s t i g a t i o n s o f g r o u n d w a t e r 
r e s o u r c e s 1 n many p a r t s o f C a n a d a I n c l u d i n g B r i t i s h C o l u m b i a , t h e P r a i r i e 
P r o v i n c e s , O n t a r i o , a n d t h e K a r K l m e s . S i n c e j o i n i n g K l o h n L e o n o f f , h e h a s 
u n d e r t a k e n a n d d i r e c t e d e n g i n e e r i n g g e o l o g y , g r o u n d w a t e r a n d s u r f a c e w a t e r 
I n v e s t i g a t i o n s a s s o c i a t e d w i t h h y d r o e l e c t r i c , m i n i n g , I r r i g a t i o n , m u n i c i p a l , 
a n d e n v i r o n m e n t a l p r o j e c t s . " * * . * V ; > . 

e n g i n e e r i n g a n d m a n a g e m e n t e x p e r i e n c e I n w a t e r r e s o u r c e s d e v e l o p m e n t 
I n t e r n a t i o n a l l e v e l , a s a f o r m e r e m p l o y e e o f t h e C a n a d i a n I n t e r n a -

D e v e l o p m e n t A g e n c y a n d 1 n a c o n s u l t i n g c a p a c i t y . O f m a n y I n t e r n a -
e s s l g n m e n t s c o m p l e t e d 1 n A s i a , A f r i c a a n d t h e C a r i b b e a n a r e a , t h e 

m o s t r e c e n t w e r e a s s o c i a t e d w i t h c o a l m i n i n g I n V e n e z u e l a , w a t e r s u p p l y 
p l a n n i n g 1 n S t . L u c i a , a n d i r r i g a t i o n i n N e p a l a n d S r 1 L a n k a . 

He h a s 
a t t h e 
t i o n a l 
t i o n a l 

P R O F E S S I O N A L RECORD 

1 9 8 6 - p r e s e n t 
1 9 8 5 - 1 9 8 6 
1 9 8 1 - 1 9 8 4 
1 9 7 9 - 1 9 8 0 
1 9 7 4 - 1 9 7 9 

1 9 7 1 - 1 9 7 4 

1 9 6 4 - 1 9 7 1 

1 9 6 3 ( s u m m e r ) 
1 9 6 0 - 1 9 6 2 

- M a n a g e r , B . C . R e g i o n , K l o h n L e o n o f f 
- M a n a g e r , I n t e r n a t i o n a l O p e r a t i o n s , K l o h n L e o n o f f 
- M a n a g e r , V a t e r R e s o u r c e s D i v i s i o n , K l o h n L e o n o f f 
• H e a d , G e o l o g y D i v i s i o n , K l o h n L e o n o f f 
- S e n i o r H y d r o l o g l s t a n d R e s o u r c e M a n a g e r , 

C a n a d i a n I n t e r n a t i o n a l D e v e l o p m e n t A g e n c y 
• R e s e a r c h H y d r o g e o l o g l s t a n d H e a d , K a r l t l m e s R e s e a r c h 

S e c t i o n , I n l a n d W a t e r s D i r e c t o r a t e , E n v i r o n m e n t C a n a d a 
- R e s e a r c h H y d r o g e o l o g l s t , I n l a n d W a t e r s a n d G e o l o g i c a l 

S u r v e y o f C a n a d a 
. T e c h n i c a l O f f i c e r , G e o l o g i c a l S u r v e y o f C a n a d a 
. S t a f f G e o l o g i s t , H u d s o n ' s B a y 011 and G a s C o . L t d . 

K L O H N L E O N O F F 
CONSULTING [NO 'Mt lRS 


