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VA LUA TI ON REPORT SUMMARY 

l. CASE - HFD l - A FREE-STANDING VANGORDA PROJECT 

The discounted present values of Vangorda Mines Limited sha-res, as at 

January 1, 1979, on the basis of mining and milling 11,450,000 short tons 

of ore on a free-standing basis and based on the other parameters set out 

in this report, is estimated by H.F. Ditchburn, using 2 discount rates, 

namely 12% and 14io, as follows:-

NET PRESENT VALUES AS AT JANUARY 1. 1979 

Discount Rate Net Present Values $ Per Short Ton $ Per Vangorda Share 

Fae tor $ Cdn fl1:il led Issued• 

12"/o $ 29,903,000 $ 2.Gl $ 14.78• 

141'/o $ 24,686,000 $ 2 .16 $ 12.21• 

Based on 2,022,488 shares issued on December 31, 1978. 

2. CASE - HFD 2 - AN INTEGRATED VANGORDA PROJECT 

The discounted present values of Vangorda Mines Limited, as at 

January 1, 1979, on the basis of mining and milling 11,450,000 short tons 

of ore on an integrated basis with existing Cyprus Anvil Mining Corporation's 

operations at Faro, and based on the same parameters as Case - HFD l 

except for the smaller investment required on an integrated basis, as 

estimated by CAMC in its report THE DEVELOPMENT OF THE VANGORDA PLATEAU 

ORE DEPOSITS, March 1980, is estimated by H.F. Ditchburn, using 2 discount 

rates, namely l 2io and 14io as follows: -
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NET PRESENT VALUES AS AT JANUARY l, 1979 

Discount Rate Net Present Values $ Per Short Ton $ Per Vangorda Share 

Factor $ Cdn Milled Issued• 

ｬｾｯ＠ $ 56,251,000 $ 4 .91 $ 27 .81" 

ＱＴｾＰ＠ $ 48,071,000 $ 4.20 $ 23.76• 

Based on 2,022,488 shares issued December 31, 1978. 

3. The above estimates are considered to be conservative for two main 

reasons. (1) If any of the 3 deposits on the Vangorda claims contain 

mineable ore reserves above 11,450,000 DST, to extend the operating life 

by one or more years, which is highly probable, then the discounted present 

values will be greater than estimated above, and (2) Cyprus Anvil Mining 

Corporation in its many estimates of discounted present values, particularly 

CAMC CASE 48-G contained in the report THE DEVELOPMENT OF THE VANGORDA 

PLATEAU ORE DEPOSITS, March 1980, estimated each ton milled (in 1980 to 

1995 inclusive) for this project, would have estimated net present values 

from $5.31 to $6.96 per dry short ton of ore mined and milled. These 

Case 48-G estimates are for the average Vangorda Plateau ton and thus do not 

take into account for the Vangorda ore deposits, pet se, the better grade 

of ore, or the lower open pit mining strip ratio. The grade of ore to be 

mined from Vangorda is estimated by CAMC to contain 8.06% combined lead plus 

zinc. CAMC's Faro mines are estimated by CAMC to contain only 7.46ii combined 

lead plus zinc content. The strip ratios at Faro and Grum are substantially 

higher than for Vangorda. 

It is abundantly clear that the Vangorda Mines Ltd., Vangorda deposits 

are worth substantially more to Cyprus Anvil Mining Corporation as an 

integrated mine rather than a free-standing project. 
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4. It is incredible that Kerr Addison Mines Limited apparently did NOT 

conduct project feasibilities on either the Grum deposit, or the Grum + 

Vangorda deposits together, as a single free-standing project. Had this 

been done in late 1978 or early 1979 certainly Kerr Addison Mines Limited 

would NOT have sold its interests in these 2 deposits for the very low 

price it received. 

5. The management of Cyprus Anvil Mining Corporation knew, or should have 

known, after about Ｙｾ＠ years of operations, as at May 1979, that each dry 

short ton of additional reserves in the Anvil Mining District, in close 

proximity to its existing operations, was worth at least the net cash flow 

it generated historically in this Ｙｾ＠ year period, namely $79,280,00D or 

$3.25 per dry short ton actually milled from January 1, 1970 to June 30, 1979. 

On this Ｙｾ＠ year operating basis, without any credits for Vangorda's superior 

ore grade and strip ratio, based on mining and milling 11,450,000 short tons, 

Vangorda "fair value" would be $37 ,212,000 or $18.40 per share for each of 

the 2,022,488 Vangorda Mines Limited shares issued, as at January 1, 1979. 

Toronto, Ontario 
October 30, 1981 

Respectfully submitted, 

H.F. Ditchburn, B.Sc., M.B.A., C.Eng. 
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TERMS OF REFERENCE 

The plaintiff and minority shareholders of Vangorda Mines Limited, 

namely, Gordon Dickson, E.O. Chisholm, William S. Hare, Alan Kulan, 

Herbert K. Law., and Mary Campbell commissioned H.F. Ditchburn & Associates 

Ltd. on August 29, 1980 to act as expert evaluation witness respecting 

Vangorda Mines Limited, and more specifically, "to study all material facts, 

such as, Faro-Grum-Champ-Vangorda lead-zinc-silver deposits, geology, ore 

reserves, all costs, flowsheets, smelter contracts, visit CAMC offices and 

operations or whatever is deemed necessary by Chisholm et al and/or their 

solicitor, D. Ross Clark, to arrive at a ''fair value'' for the Vangorda 

Property as specified in the Canadian Business Corporations Act." 

GOVERNING CONTROLS 

Cyprus Anvil Mining Corporation, the defendant, has operated an open 

pit mining and milling operation since September 1969, within 8-10 miles of 

the Vangorda Mines Ltd. mineral deposits. This mining operation provided 

this ANVIL DISTRICT in the Yukon Territory with its first all-weather highway, 

its first electric power, and all other manner of infrastructure to support 

such an operation. Some of the costs of accessibility and infrastructure 

were borne by governments and thus the Canadian taxpayer. 

When Vangorda Mines Ltd's. main deposit was discovered in July 1953 and 

up to completion of Prospectors Airways Co. Ltd. surface drilling in 1956 

this area was a virgin wilderness, without accessibility except by bush 

plane or helicopter, or small boat. There was no existing infrastructure to 

support any mining operation of any size prior to 1965-1966. 
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As at May 15, 1979 we have a very important Ｙｾ＠ year history of actual 

Cyprus Anvil Mining Corporation (CAMC) operations. This operation has provided 

vital cost, metallurgical, marketing and operating experience upon which to 

premise a fairly definitive evaluation of Vangorda Mines Ltd., ANVIL DISTRICT, 

mineral deposits. 

With the development of important ｭ･ｴ｡ｬｬｵｲｧｩｌｾｬ＠ improvements due to 

finer grinding of the ores in this district since 1976, as well as other 

technological improvements and better equipment available in 1979 vs 1966-

1967 when existing operations were conceptualized, designed and engineered, 

there is some room for improving the overall performance at any proposed 

Vangorda Mines Ltd. operation vs existing operations at Cyprus Anvil Mining 

Corporation. 

Cyprus Anvil Mining Corporation has provided H.F. Ditchburn with all the 

necessary data from existing operations and the cooperation of all CAMC's 

personnel at operations and in Vancouver is gratefully acknowledged. The 

ore reserve estimate for the main Vangorda deposit, completed by Prospectors 

Airways, after drilling had ceased in 1956, has finally been located, after 

a 13 month search but as at October 30; 1981 it has not been examined by 

H.F. Ditchburn. Apparently it was found irl Kerr Addison's Vancouver office 

on October 27, 1981. 
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CASE - HFD 1 

FREE-STANDING 

VALUATION Of VANGORDA MINES LTD. 
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CASE - HFD 1 

VALUATION OF VANGORDA MINES LTD. 

MAJOR ASSUMPTIONS AND CRITERIA FOR VANGORDA MINES LTD. VALUATION - CASE - HFD 1 

Data Base Date 

Valuation Date 

Project Size 

Metal Prices 

Production Costs 

Capital Expenditures 

Production Start-up 

Production 

Metallurgical Recovery 
and Concentrate Grade 

Smelter Contracts 

Project Financing 

Escalation 

- May 15, 1979, the Ｇｾｬｯｳｩｮｧ＠ date''. 

- January 1, 1979. 

- 3,000 t.p.d. free-standing. 1,050,000 short 
tons of ore milled per year using a total of 
200 employees. 

Actual metal prices applicable for May 1979 using 
pricing and timing basis as set out in the main 
smelter contracts with TOHO and MITSUI. 

- Actual unit costs for May 1979 at Faro operations, 
applicable to the Vangorda deposit, etc. 

- Same as those used by CAMC in its various 1979 
Vangorda Minerals evaluation reports, taken from 
a July 4, 1979 estimate by Kilborn Engineering 
(B.C.) Ltd. for a 3,000 t.p.d. open pit mine­
mill, self-sustaining operation. Construction 
commences early 1979 and finishes by September/ 
October 1981. 

- Start-up in September/October 1981. At capacity 
by January 1, 1982. 

- 11 years, 1982 to 1992 inclusive. 

- Same as used by CAMC in its original Vangorda 
Mines Ltd. evaluation dated September 6 1 1979. 

- Same as used by CAMC from TOHO and MITSUI 
contracts. This assumes same contracts could 
be negotiated. 

- 10010 by debt at ＱＲｾｯ＠ interest. (Equity 
contribution is exploration, drilling 
metallurgical testwork and engineering.) 

- None. This assumes inflationary cost-push will 
be offset by metal price increases over the 
minimum life of the project, ie., 1979-1992 
inclusive. 
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- Discounted Net Cash Flow available to the equity 
shareholder. (No salvage or terminal values, 
ie.1 for mineral or residential property, 
fixed assets, inventories, or working capital 
was assumed.) 

In summary the only basic differences between the valuation data used 

by H.F. Ditchburn in CASE - HFD 1 and CAMC's original September 6, 1979 

Vangorda Evaluation, are as follows:-

- Actual costs at May 1979 
- Vangorda Ore Reserve Tonnage at 3 deposits 
- Metal Prices 
- Financing Method 

All other basic data, criteria and assumptions are the same for CAMC 

and H.F. Ditchburn valuation estimates. (In July 1980 CAMC revised its 

original September 6, 1979 Vangorda Evaluation with numerous modifications 

yet it was still dated September 6, 1979?????). This revised Vangorda 

Valuation back-dated September 6, 1979, was not made available to 

H.F. Ditchburn until October 13, 1981. 
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BRIEF HISTORY OF VANGORDA MHJES LTD. 

was:-

The lead, zinc, silver deposit in the ANVIL DISTRICT, Yukon Territory 

- discovered by Mr. Alan Kulan of Whitehorse, Y. T., on July 2, 1953. 

The syndicate, financed by Kulan et a 1, staked 48 claims. ( Private 

letter from Mr. A. Kulan to Dr. Aaro E. Aho on January 8, 1968.) 

- optioned by Mr. E.O. Chisholm, then Chief Geologist of Prospectors 

Airways Co. Ltd. (Prospectors Airways was controlled by Kerr Addison, 

a Noranda Mines Ltd. controlled company.) 

- Prospectors Airways staked an additional 238.claims and diamond 

drilled about 58,000 feet in 184 diamond drill core holes from 

September 10, 1953 to September 17, 1956 without any accessibility 

except by aircraft since there were no roads, power, or other 

infrastructure in this area at that time. 

- Excerpts and quotations from, "Geophysical Exploration of a Lead-Zinc 

Operation in Yukon Territory," by E.O. Chisholm. (Reference 112) 

"The deposit comprises an overlapping series of horizontal lenses 

of sulphides that appear to replace a favourable sedimentary bed; 

longitudinal section of the body is shown in Figure 1. Seventy-three 

diamond drill holes indicate a jength of 3,200 ft. with an average 

width of 490 ft., and 9,400,000 tons of sulphide containing 3.16% Pb, 

4. ＹＶｾｯ＠ Zn, 0. ＲＷｾｯ＠ Cu, l. 76 ozs. Ag, and O. 02 oz. Au; also, an additional 

12,600,000 tons of low-grade to barren sulphides. The total mass 

of sulphides is estimated from diamond drilling to be in the order of 

22,000,000 tohs. The mineralized body extends from bedrock surface 

to a depth of 300 ft. Drilling to 1,000 ft. encountered no underlying 

body." 

Please refer to full text of this rel""rt in the appendix which 

describes the 1954-1956 knowledge and professional opinions of those 

working on this major mineral prospect in a virgin district. 

I 
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- Vangorda Mines Ltd. was formed with an authorized capitalization of 

5,000,000, $1 par shares, to hold 52 claims in the Vangorda Creek, 

Pelly River Area of the Yukon. 1,508,875 shares were issued with 

none pooled as at December 31, 1960. 

- On November 5, 1963 Prospectors Airways Company Limited, was 

amalgamated with Kerr Addison Gold Mines Limited, Anglo-Huronian Ltd. 

and Bouzan Mines Limited into the on-going amalgamated company of 

Kerr Addison Mines Limited. 

- On April 22, 1964 Mr. W.S. Row, President of Kerr Addison Mines Ltd., 

and President of Vangorda Mines Limited in which Kerr Addison Mines 

Ltd. held a 66 2/3% interest, commissioned General Engineering Company 

Ltd. (GECO) to conduct a PRELIMINARY MINING AND COST STUDY. This 

study was completed in a 49 page report on July 2, 1964. GECO's 

summary conclusion was that due to the Vangorda deposits remote 

location, limited known reserves, low metal prices, uncertain 

metallurgical recoveries, lack of accessibility and infrastructure 

and other factors Vangorda was NOT a profitable venture at that time. 

- So far as can be ascertained field exploration on these 286 claims 

ceased late September 1956 and the property remained idle to about 

August 10, 1973. On that date the AEX Syndicate optioned all Vangorda's 

claims outside the MAIN VANGORDA DEPOSIT and over a 3 year period, 

upon expending $225,000 could earn a 4010 interest in such optioned 

claims with Vangorda Mines Ltd. retaining a 6010 interest. Canadian 

Natural Resources Ltd. (formerly AEX Minerals Corp.) was the successor 

to this optioning syndicate. 

- Under the Grum Joint Venture, the Grum Extension into Vangorda and 

the Champ Extension ｩｾｴｯ＠ Vangorda was drilled extensively largely 

in 1975 and 1976 as reported in Vangorda Mines Ltd. directors' 

report, dated December 6, 1976, with maps. 
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- The GRUM JOINT VENTURE MINERAL INVENTORY report dated March 1977 

provides further information on the two GRUM extensions into Vangorda 

claims as well as the geology and ore reserves of the Main Vangorda 

deposit. 

- Metallurgical breakthrough as set out in Noranda Milling Committee 

and Lakefield Research reports of 1977 and 1978. 

- 1978 to May 15, 1979 Cyprus Anvil Mining Corporation (CAMC) efforts 

to acquire a lOO?o interest in Vangorda Mines Ltd. mineral properties. 

- CAMC report dated December 1978 entitled "ANVIL DISTRICT ACQUISITION 

PROGRAM." (This internal report as well as the 1978 CAMC shareholders 

report sums up management's opinion on the ore reserves and ore 

reserve potential on the Vangorda claims and on this lead-zinc-silver 

district, as a whole.) 

CAMC Vangorda Evaluations dated July 24, 1979 and September 6, 1979. 

ＭｾＭＭＭＭＭＭＭＭ
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ECONOMIC GEOLOGY OF ANVIL LEAD-ZINC DEPOSITS 

From the information gained since the first discovery by Mr. A. Kulan 

on July 2, 1953 to May 1979, the Anvil lead-zinc deposits are now known to 

be confined to a narrow, twenty-mile long zone, from just west of the Faro 

orebodies (being mined), easterly to the Sea deposit. 

To quote CAMC' s "ANVIL DISTRICT ACQUISITION PROGRAM," on page 16, 

"This zone contains between 120 million and 150 million tons of proven and 

indicated lead-zinc-silver mineralization within a much greater tonnage 

of massive and banded pyritic sulphides. The exploration potential of 

the immediate area could double the known reserves." 

To quote further on page 17 regarding exploration potential generally, 

"The relatively untested lateral and down-dip extent and possible major fold 

repetitions of the five deposits, namely Firth, Grum, Vangorda, Swim and 

Sea, provide the most obvious and immediate exploration potential. Additional 

areas of primary exploration potential between the various deposits and 

northwest of Faro are indicated on the accompanying map." (See page 14) 

More specifically regarding the Vangorda deposit. 

"The structure of the Vangorda deposit is poorly understood. By 

analogy to the complex geometry of the Grum deposit, it is conceivable that 

additional reserves may be concealed by fold interference patterns south of 

the deposit. There has been inadequate deep drilling in the vicinity of 

the deposit to evaluate this possibility. Because of the near-surface 

location of the Vangorda deposit, delineation of additional, potential, 

open pit reserves is of prime importance. A clear geological understanding 

of this deposit should be generated as soon as possible to allow effective 

exploration and evaluation of this high priority area." (Reference #17) 

The favourable strike length on the Vangorda Mines Ltd. property being 

acquired is about 2. 27 miles long or about 11. ＳＵｾｯ＠ of the 20 miles of known 

favourable strike length in this mineral district. 

A summary of Anvil District Reserves is presented on the following page. 

NOTE: Underlining in above quotes is by H.F. Ditchburn 



Anvil Lead-Zinc District Reserves 

(As at December 31, 1979 as estimated 

by CAMC and Noranda group of companies) 

Faro: 

- Mined by CAMC to Dec. 31/7 9 

- Mineable open pit reserves 

at Dec. 31/79 

- Zone I & III 

- Zone II 

Grum: 

- Grum deposit (including Grum 

Dry Metric 

Tonnes 

26,182.977 

26,385,000 

3,724,000 

Extension into Vangorda) 27,800,000 

Champ: 

- Champ Deposit (including 

Champ Extension into Vangorda) 1,692,000 

Vangorda: 

o/o Lead 

3.90 

2.9 

2.7 

3.1 

4.3 

Assa s 

rl/o Zinc 

5.68 

4.6 

4.3 

4.9 

3.5 

Silver 

gms/tonne 

N/A 

34.8 

43 .5 

48.0 

46.0 

Estimates by: 

Actual from CAMC statistics. 

CAMC 

CAMC 

Grum Joint Venture (Noranda). 

Grum Joint Venture (Noranda). 

I ..... 

"' I 

- Vangorda (Main Deposit) 

Swim: 

8,528,000 3.16 4. 96 55.0 Prospectors Airways Co. Ltd. (Noranda) 

- Swim Deposit 

Total (Mined to-date + 

reserves indicated) 

4,309,000 

98.620,977• 

or 

105,700,000 

(short tons) 

3.8 4 .7 47 Grum Joint Venture (Noranda) . 

Note: •Each reserve estimate has slightly different criteria, due to different methods, 

different specific gravities, cut-off grades, etc. To add them together may be 

like adding 11 apples and oranges'1 to some minor degree but nevertheless this reserve 

data base was all that was available in 1979. 
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MINERAL PROPERTY 

The attached map and legal descriptions define Vangorda Mines Ltd. 

mjneral properties. 

Vunqorda Mines Ltd. - ｬｕｭｾ＠ ownership 

D Vangorda - CNR Option Lands 

- Perimeter of Total Vangorda Mines Ltd. minerul land interests 



MINERAL CLAIM NUMBERS 

(a) held under lease name 

Rocky 3, 5, 7, and 8 

Bix 2 and 3 

Champ 3 to G, both inclusive 

Ellemay 3 

Hank Fz·s. 2 and 3 

(b) held under claim name 

Sally l to 4, both inclusive 

Wynne 6 to 8, both inclusive 

Alice l to 8. both inclusive 

Rocky l 

Ellemay 4 

Jack l to 5, both inclusive 

Champ 1, 2. 7 and 8 
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Hiw. Frs. l to 4, both inclusive 

H.F. OITCHBURN l!t ASSOCIATES LTO. ＭＭｾ＠

RECORD NUMBERS 

G6G74, 66676, 66678 and 66679 

70440 and 70441 

GG702 to GCi705, both inclusive 

66682 

77899 and 77900 

66692 to 666 99. both inclusive 

66689 to 666 91, both inclusive 

66692 to 66699. both inclusive 

66672 

66683 

66664 to 66668 

66700, 66701, 66706 and 66707 

Y98405 to Y98408, both inclusive 

Source: SALE AGREEMENT, Canadian Natural Resources Limited and Cyprus 

Anvil Mining Corporation, dated January 31, 1979. 

The above detailed Vangorda-CNR Option Lands are shown on an excerpt 

from the official claim recording office map on the previous page in yellow 

shading whereas the 10010 owned Vangorda mineral land is coloured green • 

The 100% Vangorda Mines Ltd. mineral lands as set out in an agreement 

entitled ASSIGNMENT OF INTEREST IN YUKON QUARTZ MINING LEASES between 

Vangorda Mines Ltd. and Cyprus Anvil Mining Corporation are as follows:-
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MINING LEASE FILE PARTICULARS OF LOCATION 

I,EASE NlWIBER NUMBER (see note 1 below) 

Elle May 1 1404 66680 Whole of Lot 58, Group 905, 

Plan of Records 51550 

Elle f'.ay 2 1405 66681 Whole of Lot 52, Group 905. 

Plan of Records 51550 

Rocky 2 1222 66673 Whole of Lot 51, Group 905, 

Plan of Records 51550 

Rocky 4 1238 66675 Whole of Lot 50, Group 905. 

Plan of Records 51550 

Rocky 6 1402 66677 Whole of Lot 48, Group 905. 

Plan of Records 51550 

Wynne 1 1223 66684 Whole of Lot 53, Group 905. 

Plan of Records 51550 

Wynne 2 1407 66685 Whole of Lot 57, Group 905. 

Plan of Records 51550 

Wynne 3 1224 66686 Whole .of Lot 54, Group 905. 

Plan of Records 51550 

Wynne 4 1408 66687 Whole of Lot 56, Group 905. 

Plan of Records 51550 

Wynne 5 1409 66688 Whole of Lot 55, Group 905, 

Plan of Records 51550 

Hank 1 Fr. 2124 77898 Whole of Lot 60, Group 905. 

Plan of Records 51550 

Note 1 : The Plans of Record referred to above are in the Canada 

Lands Surveys Records. 
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H.F. Ditchburn's Observations 

The precise surveyed boundaries of Champ 3 to 6 and Bix 2 & 3 are 

important since they embrace the GRUM EXTENSION into Vangorda and the 

CHAMP EXTENSION into Vangorda. 

Many plans and maps have slightly different boundaries for claims and 

leases probably due to the fact over a 27 year period we have some maps 

with unsurveyed unpatented claim boundaries and others with surveyed 

mining lease boundaries. It would appear that there were small fractions, 

after surveying, and that these fractions are now called Hank l Fr. #77898 

(100?0); Hiw Frs. l to 4, Y9B405 to Y9B406; Hank Frs. 2 and 3, 77899 and 

77900 and Bix 2 and 3, 70440 and 70441. On no map of any age have I been 

able to identify Hank 1 Fr. #77898 and do not know if it is material to any 

Vangorda valuation. In a number of directors' and other official reports a 

Grum claim is shown as part of Vangorda. This claim covers most of the 

Champ Deposit. 

NEARLY ALL OF THE DRILL HOLE PLANS, VERTICAL AND HORIZONTAL SECTIONS 

ARE DRA\m FROM A REFERENCE GRID SYSTEM AND BASE LINES, WITH LITTLE DR NO 

REGARD FOR CLAIM OR LEASE flOIJNDARIES. 
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ORE RESERVES 

Definitions of Ure and Classification of Ore Reserves. 

"Ore" is a natural aggregate of one or more minerals which, at a 
specified time and place, may be mined and sold at a profit, or from 
which some part may be profitably separated. 

"Proven Ore" or "Measured Dre" is that material for which tonnage is 
computed from dimensions revealed in outcrops or trenches or underground 
workings and/or drill holes and for which the grade is computed from 
the results of adequate sampling. The sites for inspection, sampling, 
and measurement are so spaced and the geological character so well 
defined that the size, shape, and mineral content are established. The 
computed tonnage and grade are judged to be accurate within limits which 
must be stated whether the tonnage and grade of "Proven" or "Measured" 
Ore is in situ or extractible. Dilution factors if used should be 
clearly explained. 

"Probable Ore" or "Indicated Ore" is that material for which tonnage 
and grade are computed partly from specific measurements, samples, or 
production data, and partly from projection for a reasonable distance 
on geologic evidence. The sites available for inspection, measurement, 
and sampling are too widely or otherwise inappropriately spaced to 
outline the material completely or to establish its grade throughout. 

"Possible Dre" or "Inferred Ore" is that material for which quantitative 
estimates are based largely on broad knowledge of the geologic 
character of the deposit and for which there are few, if any, samples 
or measurements. The estimates are based on an assumed continuity or 
repetition for which there are reasonable geological indications; these 
indications may include comparison with deposits of similar type. 
Bodies that are completely concealed may be included if there is 
specific evidence of their presence. 

Estimates of Possible or Inferred Ore should include a statement of 
conditions within which the "inferred" material occurs. 

Source; Definitions of ore and Classification of Ore Reserves from page 7 of 

the Association cf Professional Engineers of the Province of Ontario, 

Performance Standards for Professional Engineers Advising on and 

Reporting on oil, gas and mineral properties, 1976, adopted by all 

Canadian Provincial Securities Administrations since 1977. 
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VANGORDA MINES LIMITED ORE RESERVES 

There are three geologically distinct deposits, namely:-

1. The MAIN VANGORDA DEPOSIT 

2. The GRUM EXTENSION INTO VANGORDA 

3. The CHAMP EXTENSION INTO VANGORDA 

Main Deposit (please refer to Drill Hole Plan, Kerr Addison Vertical 

Sections and a variety of CAMC and Kerr Addison Longitudinal Sections and 

3 dimensional projections.) 

So far as can be ascertained only Prospectors Airways Co. Ltd. (the 

founder and parent of Vangorda Mines Ltd.) completed an ore reserve estimate 

on the MAIN VANGORDA deposit. (To-date this estimate HAS NOT BEEN MADE 

AVAILABLE TO H.F. DITCHBURN FOR STUDY.) 

Premised on 73 of the 184 diamond drill holes drilled in 1953 and 1956, 

before this ANVIL MINING DISTRICT had any roads, airports or other 

infrastructure a reserve estimate (thought to.have been made by Messrs. 

C. Coleman, E.O. Chisholm, with Cyril Finch as geologic office draftsman) was 

as follows:-

Sulphides 

Low-grade to 

barren Sulphides 

Short Tons 

9,400,000 

12,600,000 

The geology and deposit 

paper by Mr. E.O. Chisholm. 

d/o Lead a;(I ?.inc °lo Copper 

3.16 4.96 0.21 

-------------------- unstated 

Silver 

ozs/ton 

1.76 

Gold 

ozs/ton 

0.02 

is well described in the attached professional 

(Appendix number 3.) 

The diamond drill logs for holes numbered in sequence DDH 111 to DDH 11173 

inclusive. aggregating about 58,000 lineal feet of hole were drilled between 

September 10, 1953 and September 19, 1956 are an integral part of this 

evaluation report by H.F. Di tchburn. The 11 "Packsack" core drill holes 

drilled in 1956 for prospecting and assessment purposes are not material. 
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The Vangorda property was almost dormant, except for collecting 1 ton 

of core samples for metallurgical test work, until 1973 when-Vangorda Mines 

Limited's claims and leases outside the MAIN VANGORDA DEPOSIT were optioned 

to Canadian Natural Resources Ltd. (formerly AEX Minerals Corporation and 

AEX Syndicate) as to 4010, with Vangorda Mines Limited retaining a 60io 

interest. Vangorda Mines Limited was the operator of the resulting Vangorda 

Joint Venture and exploration work was believed to be conducted in 1974 and 

1975. 

H.F. Ditchburn estimated from the 184 ､ｲｩｬｬｾｨｯｬ･＠ logs and Kerr Addison 

Mines Ltd. Vertical Sections, Scale 1:1000 metric using a cut-off grade 

of 4% combined and a specific gravity of 4.0 for massive sulphides and 3.5 

for quartz sulphides an undiluted, indicated, and inferred geologic reserve 

between vertical sections numbers 2.5W to 31E, of 14,177,320 metric tonnes with 

a weighted average grade in-place of 3. OSio lead and 4. 9410 zinc. (The copper, 

silver and gold assays were not estimated simply because the assays were NOT 

reported on the drill hole logs.) This important information must be contained 

in other records not made available to me. How Cyprus Anvil Mining Corporation 

and/or Prospectors Airways estimated and reported on such average assays for 

silver and gold is unknown to H.F. Ditchburn. 

Since an undiluted, drill-indicated and inferred geologic reserve has 

little mining economic meaning it was necessary to extract from this information 

the tonnage which can be mined using contemporary open pit mining practices 

and equipment at this location. Such an estimate was made using the 

experience factors on recoverability and dilution at CAMC's Faro open pit 

operations since 1969. 

The estimated drill-indicated, mineable, open pit ore reserve between 

Vertical Sections 2.5W to 31E is shown on the table on the following page. 

The vertical sections and open pit plan used by H.F. Ditchburn in Cases 

HFD 1 and HFD 2 are attached on pages 23 to 52. 



vertical 

Sections 

from To 

2.5w 13E 

13E 30E 

Totals 

MAIN VA!IGORDA DEP0SIT 

Summary of Mineable Open Pit Ore Reserves 

Strike In-Situ Weighted Mineah le Open Pit Stripping 

Distance In-Situ Clre Average Grade ore Reserve f;. • Overburden Waste Rock 

metres Tonna ,.e c;1o Lead 0/o Zinc metric tonnes trJo Lead 0 i(1 7,inc cubic metres cubic metres 

·l 72 .4 7,658,530 3.14 4.81 7,658,530 3.034 4.594 1, 270 ,406 926 ,591 

518.2 3,426,347 2.89 4.94 3,426,347 2.752 4. 708 2,107,217 2,473,452 

990.6 11,084,877 3.09 4.86 11,084 ,877 2.95 4.63 3,377,623 3 ,400 ,043 
--

Open pit criteria - An initial pit design was drawn on Kerr Addison Mines Ltd., Vangorda Vertical Sections 21W to 31E. 

overburden, waste rock and mineable ore was estimated from these. The criteria for the pit is a backwall slope in 

I 
N 
N 
I 

0 0 
rock of 45 ; an overburden layback to 30 ; an average ｢･ｮｾｨ＠ height of 7-9 metres; an ＸＭＱＰＧＱＧｾ＠ ramp road slope; 10 cu. yd. ｦｾｯｮｴ＠

end loaders, ｳ｣ｾ｡ｰ･ｾｳ＠ and 45-55 tonne trucks plus ｲｩｰｰ･ｾ＠ dozers. Specific Gravity massive sulphide 4.0-4.1; 

quartz sulphide 3 .5; mixed 3. 7: extractability is 95°/o ie., 5oj,, of ore is mixed with waste; 4"io cut-off, strip ratio 

4.09:1; mine swell is 35°/,1; total diesel equipment; crusher within 1200-1500 metres; haul roads 30 metres; ｾ｡ｦ･ｴｹ＠

bench and berms every 8-10 benches with runaways on all haul roads. Dilution factor with i grade is l()JJo thus 

grade dilution is 50j0 and due to loss of Ｕｾｯ＠ in mining the tonnage estimated in-place is the tonnage mined. "' =" 
0 

=< n 
:i:: 

"' c ,, 
z 

"' G'; 

"' 0 
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ｾ＠
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"' !:::; 
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By comparison CAMC's strip ratio at faro has been about 6.61 tons of 

waste per ton of ore historically. Thus the Main Vangorda open pit mine 

has a cost saving of (6.61-4.09) = 2.52 tons of waste less than at faro 

operations. At the unit costs applicable ie., for May 1979, this converts 

to an operating cost saving of about $2.37 per short ton mined and milled 

from Vangorda. 

Regarding silver and gold assays for the Main Vangorda Deposit, CAMC 

has used an average grade for the zone from 2W to 12E of 1.613 ozs/ton of 

silver and 0.024 ozs/ton of gold. This is equivalent to 55.30 gms/metric 

tonne for silver and 0.822 gms/metric tonne for gold, based on 31.104 grams 

equals l troy ounce and 1.102311 short tons equals one metric tonne. This 

information seems to have come from the original Prospectors Airways ore 

reserves estimate which has NOT been examined by H.F. Ditchburn. 

The assays used in this valuation report, Case - HFD 1, are those used 

by CAMC in its initial Vangorda Evaluation of September 6, 1979. My 

independent check estimate for the Main Vangorda Deposit mined grade is 7.58% 

combined lead plus zinc. This is quite close to the 7 ＮＸＲｾｯ＠ combined lead plus 

zinc used by CAMC in its original September 6, 1979 report. 

Historically over the 10 years of actual operation at faro the lead grade 

mined has been 3.9% above CAMC's estimates and the zinc grade mined has been 

5. Ｗｾｯ＠ below CAMC' s estimates. If we had the Prospectors Airways vertical 

sections and ore reserve estimate with all criteria it would be helpful to 

verify both tons and grade. Furthermore, in more recent reports CAMC's 

engineering staff, after reestimating Vangorda's reserves, after redrilling 

in 1979, and based upon its historical experience are believed to use only 

a 2%-3% grade dilution factor. Based upon a cut-off grade of 4.mo combined 

(the same as used in Case - HFDl) the combined grade for Vangorda as 

reesfimated by CAMC was increased to 8 .1% combined from 7. ＸＲｾｯ＠ used in the 

initial CAMC September 6, 1979 evaluation. So if anything 7.82% combined 

as used by H.F. Ditchburn in this valuation of Vangorda Mines Ltd. Case -

HFD 1 and Case - HFD 2 is conservative. 

The various historical ore reserve estimates respecting the MAIN 

VANGORDA deposit are tabulated for easy reference and comparison on the 

following page:-

rJ 
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Date 

July 2, 1964 

December 19?8 

Se pt.ember 6, 1979 

September 6, l979 

(REVISED July 1 80) 

Undated but used 

by a. Davis in 

discovery 

-55-

Company & Estimator 

Prospectors Airways 

w.s. Row, c. Coleman 

E.Q. Chisholm et al 

GECD 

Pagi:i 14 CAMC report 

AUVIL DISTRICT 

ａｏｾｕｬｓＡｔｉｏｎ＠ PROGRAM 

CAMC Starr vangorda 

Evaluation Report 

CAMC staff Vangorda 

Evaluation Report 

OAMC 

HISTORY OF VANGORDA (MAIN DEPOSIT) RESERVE ESTIMATES 

(These do NOT include GRUM EXTENSION OR CHAMP 

EX.TENSION INTO VANGORDA) 

Assays Estimating Parameters 

Tonnage % Lead ｾ＠ ｾ＠ ｾ＠ % Copper 

9,400,000 short tons 3.16 4.96 1.76 0.02 0.21 

+ "12,600,000 tons ------------ not stated --------------------

low grade to barren 

sulphides" 

6,200,000 short tons. 2.963 
11 Probable 11 open pit 

ore only. (Central 

vangorda Deposit only 

2W to 12E) 

4.863 1. 613 0.024 0.252 

System ｾ＠ '1 Dilution 

Cut-of! ｾ｣ｯｭ｢ｩｮ･､Ｎ＠ 3.6 

Used cross-sections 

200' apart. Planime tered 

areas taken 100' each 

side of section. 14-

vertical pit cross 

sections. 

l""' 

Other 

? 

Prospectors Airways 

results. Pit w.lls at 

57° , 14 Sections only 

2W to 12E. Holes not 
surveyed. "lo core movery 

501fo...55o/a in ore sections. 

9,400.000 3.16 4. 96 1.76 N/A N/A ------------------------ Same as Prospectors Airways -------------------

6,200,000 short tons 2.96 4.86 1. 17 0.026 N/A Partly rcdrilled 

of pitable reserves 

between 2W to 12E 

6,765,000 short tons 3.47 4.58 1.6 N/A N/A Redrilled and reestimated 

or pitablc reserves by CAMC in early 1980. 

between 2W to 12E. 

6,751,000 m tonnes or 3.5 4.6 1.63 N/A N/A cut-off 4.0'/o Pb + Zn Modified by CAMC'S 

7,441,100 short tons t ozs red.rilling & additional 

for 2W to 12E. drilling for 2w to 12E. 
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Grum Extension Into Vangorda 

Please refer to the following basic data:-

1. ASSAYS ANO MINERAL RESERVE OUTLINE on Vertical Sections 68\v, 66W, 

· 64W, 62W, 60W, Scale 1:500 metric by Kerr Addison Mines Ltd., 

Grum Joint Venture, Y.T. dated November 1976 to February 1977. 

2. GRUt1 JOINT VENTURE, MINERAL INV[NTORY prepared jointly by 

geological staffs - Grum Joint Venture and Kerr Addison, 

Vancouver, B.C., March 1977. 

3. DOH Locations map Scale 1:5000 metric from GRUM MINERAL INVENTORY 

(from # 2 above) An extract from this map is attached on page 57. 

4. DDH logs #1 to #173 inclusive. 

5. VANGOROA MINES LTD., Directors' Report with attachments dated 

December 6, 1976. 

6. DEPOSITS AND EXPLORATION POTENTIAL, ANVIL DISTRICT, 

I!,;" = 10,000 feet, page 20 of CAMC's ANVIL DISTRICT ACQUISITION 

PROGRAl·1, December 1978. (Reproduced on page 14 of this report.) 

From the above basic data f1.F. Ditchburn conducted an independent 

estimate of drill indicated ore reserves respecting the GRUM EXTENSION 

INTO VANGORDA. This estimate is shown on pages 58, 59 and 60. 

There is little doubt that CAMC intend to mine more than half of the 

GRUM DEPOSIT by open pit methods. Although an open pit plan has not been 

seen at CAMC 's offices it was assumed for CASE - HFD l that about 850, 000 

metric tonnes would become available from the GRUM EXTENSION INTO VANGORDA 

in 1989-1992, as the Grum Open Pit makes this ore accessible. 



Vertical Section 

68W to claim post 

+ 30 metres 

Tonne:s 

We1«hted Grade 

66W - 30 metres 

each Side 

.te, ＶＵｾ＠ to 67W 

Tonnes 

W01ghted Grade 

S4W 

Tonnes 

Weighted Grade 

S2W 

Tonnes 

Weighted Grade 

60W 

3 .11 

3.02 

6.41 

2.49 

ll.09 

3.32 

5.09 

6.89 

6.87 

2.35 

2.03 

5.32 

1.49 

1.63 

1L84 

2.48 

2.04 

5 .92 

4.13 

1).56 

8.14 

3.32 

2.10 

2,64 

1.59 

2.64 

1.43 

2.81 

4.39 

3.74 

2.36 

3.75 
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4.20 

4.0 

8.10 

2.34 

9.66 

3.84 

7.40 

6.70 

8 .27 

3.12 

2.97 

8.22 

3.18 

2.86 

6.15 

3.17 

4.69 

7.11 

2.11 

6.18 

10 .62 

4.87 

2.70 

3.42 

3.08 

4.38 

3.49 

3.89 

4.64 

6.46 

2.93 

6.71 

Ag 

Grns/DMT 

53 

41 

75 

3S 

139 

42 

72 

8S 

92 

35 

33 

90 

24 

24 

78 

31 

33 

81 

49 

75 

120 

51 

29 

38 

22 

42 

26 

28 

55 

52 

32 

55 

DRILL-INDICATED ORE RESERVES • GRUM EXTENSION INTO VANOORDA 

30 

28 

27 

8 

40 

14 

3S 

23 

41 

24 

32 

20 

27 

18 

25 

18 

10 

25 

21 

30 

32 

30 

35 

28 

30 

24 

33 

57 

4S 

39 

41 

30 

4.S 

3.0 

5.5 

3.0 

7.S 
8.2 

s.s 
10.2 

11.2 

6.0 

s.o 
3.0 

5.S 

3.9 

s.s 
3.0 

3.0 

7.3 

2.5 
9.3 

7.9 

3.9 

2.0 

3.9 

3.S 

3.2 

3.1 

3.6 

3.0 

3.0 

5.1 

3.7 

Area {M
2

) 

128.0 

84.0 

148.5 

24.0 

304.0 

114.8 

237.6 

234 .6 

459.2 

144.0 

192.0 

60.0 

151.2 

70.2 

165 .o 

54.0 

30.0 

182.5 

52.5 

279.0 

252.8 

87.0 

70.0 

109.2 

108.0 

76.8 

102.3 

205 .2 

138.0 

117.0 

209.l 

111.0 

x 60 

x so 
x 60 

x so 
x 60 

x 60 

x 60 

x so 
x 60 

x so 

x so 
x so 
x 60 

x 60 

x so 
x so 
x so 
x so 
x 60 

x 60 

x so 
x 60 

x so 

x so 
x 60 

x 60 

x 60 

x 45 

Volumes 

(Mi) 

Sp. 

Q!:..:. 

6 ,400 x 4.0 

4,200 x 4.0 

7,425 x 4.0 

72 x 3.0 

18,240 x 3,5 

6 ,888 x 4.0 

14,256 x 4.0 

14,076 x 4.0 

27,552 x 4.0 

8,640 x 3.5 

11,520 x 3.0 

3,600 x 4.0 

9,072 x 3.0 

4,212 x 3.0 

9,900 x 4.0 

3,240 x 4.0 

1,800 x 3.0 

10,950 x 4.0 

3,150 x 3.0 

16,740 x 4.0 

15,168 x 4.0 

5,220 x 4,0 

4,200 x 3.0 

6,552 x 3.0 

6,480 x 3.0 

4,608 x 3.0 

6,138 x 3.0 

12,312 x 4.0 

8,280 x 4.0 

1,020 x 4.0 

12,546 x 3.0 

4.!l95 x 4.0 

Metric 

ｾ＠

25,600 

16,800 

29 '700 

216 

72.316 

63,840 

27,552 

57,024 

56,304 

110 ,208 

25. 920 

34,560 

14,400 

27,216 

12,636 

429,660 

39,600 

12,960 

5,400 

43,800 

9,450 

Q6,960 

60,672 

20,880 

12 ,600 

19,656 

19,440 

13,824 

ｾ＠
343,656 

49.248 

33,120 

28,080 

ｾ＠
148,086 

19,980 

Pb x T 

79,616 

50,'136 

190,3'17 

ｾ＠

ｾ＠
4 .4425% 

707. 986 

91,412 

290,252 

38'1 ,934 

757 ,129 

60,912 

70,157 

76,608 

40,552 

20 .591 

2,503,599 

s.826n 

231,126 

32,141 

11,016 

259,296 

39,028 

372,298 

493,870 

69,322 

26,460 

51,892 

30,910 

36 ,495 

26,332 

1,680,176 

4.889l"fo 

138,387 

145 ,397 

105 ,019 

88,826 

477,629 

ＳＮＲＲＵｾＰ＠

3.75 

Zn x T 

107 ,570 

67. 200 

240,5'10 

ｾ＠
ｾ＠

5.75041'/D 

616 ,694 

105,199 

421, 978 

377. 237 

911.420 

80,870 

102,643 

118,368 

86,547 

36, 139 

2,857 ,695 

ＶＮＶＵＱｾ＠

= 

234,ri40 

41,083 

25 ,326 

311,418 

::!6,610 

453, 989 

644,337 

101,685 

34,020 

67,224 

59,875 

60,549 

64,265 

2,132,921 

6. 20654/a 

191,575 

153,677 

181,391 

110,279 

646 ,928 

4.3686<'/o 
= 

Ag x T 

1,356,800 

688,800 

2,227,500 

7,776 

4,280,876 

59.1968 ｧｭｳＯｄｾｉｔ＠

8,873,760 

1,157 ,184 

4,105,728 

4,842,144 

10,139,136 

907. 200 

1,140,480 

1,296,000 

653,184 

303,264 

33,418,080 

77. 1779 gms/DM'i' 

3,088,800 

401. 760 

178,200 

3,541,800 

661,500 

5,022,000 

7,280,640 

1,064,880 

365 ,400 

746,928 

427 ,680 

359,424 

418,764 

23,623,776 

68.7425 ｧｭｳＯｄＺｾｔ＠

1,378,944 

1,821.600 

1,460.160 

1,204,096 

5,864,800 

39.6040 gms/I.:MT 

55.0 
= 

. ' 
·,' 

. ﾷｾＮ＠
,. ;:.; 

.: ,• 

. ｾ＠
ﾷｾ＠ . ... , 

. '(, 
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E:STIMATED DRILL INDICATED ORE RESERVES GRUM EXTENSION INTO VANGORDA 

ｗ･ｩｾｨｴ･､＠ Assais 

Depth Ag 

_!!!)__ Tonnes ｾ＠ ｾ＠ ｾ＠ Pb x T zn x T .. x T 

6SW (to claim post + 30 metres) 86-140 72,316 4.4425 5,7504 59.1968 321,267 415,845 4,280,816 

66W (67W ,0 66W 60 metres) 50-150 429,660 5,8269 6 .6510 77.7779 2,503,599 2,857 ,695 33,418,080 

64W {65W to 63W 60 metres) 90-170 343,656 4.8891 6.2065 68.7425 1,680,176 2,132,921 23,623,776 

62w (63W ,0 61W 60 metres) 101-171 145,086 3.2253 4.3686 39.6040 477 ,629 646,928 5,864,800 

GOW (61W to 59-lw 45 metres) 49-119 19,980 l:..?!__ i.:11.__ ELQQ__ 74 925 134,066 1,098,900 

5!057,596 6,18'1,455 68 ,286 ,432 

TOTALS 11013!698 4. 9893 6.1038 61. 3636 4.989J'Ai 6.1033*i 67, 3636 gmS/DMT 

lQ'Jo dilution with barren waste 1.115,068 4.53 5.55 61.24 
-- --

THIS COMPARES WITH:-

CAJIK:: memo from Hanson to Taggart Sept. 3/80 1,220 ,700 3.41 4.12 ｾ＠= = 

Grum Miner a 1 Inventory (page 25) March 22/77 980. 000 5.06 6.03 69 
= 

NOTE. CAMC ｨ｡ｾ＠ done extensive drilling in 1979 and 1980 to extend th13 zone to the east. Results are unknown 

by H.P. Ditchburn. 



GRUM EXTENSION INTO VANGORDA 

DDH INTERSECTIONS ON VANGORDA ONLY 

(Drilling 1975-19'16) 

Intersection Assa 

Vertical Sections Hole No. F'rll11l ｾ＠ ｾ＠ Ag 

68W 

66W 

64W 

62W 

60W 

NOTE: 

A-143 

A-106 

A-116 

A-139 

A-109 

A-135 

A-99 

on border 

A-137 

A-112 

A-88 

A-55 

border 

A-129 

A-102 

A.-103 

A-130 

t..-lSl 

11-.lJ l) 

168.2 

190.SQ 

181.70 

150.00 

190.80 

175.90 

189.60 

136.20 

172.50 

156.10 

187.45 

198.40 

343.20 

152.70 

183.4 

214.00 

72.0 

165.50 

(M) (M) 

140.5 141.8 1.3 

145.9 148.3 2.4 

46.B 
151.3 

159.4 

110.9 

122.4 

125.5 

129.l 

135.7 

47.6 

132.8 

138.4 

138.5 

141.6 

95.5 

104 .5 

118 .o 

110.4 

117.7 

121. 9 

116.2 

117 .1 

123.6 

133.05 

136.70 

142.19 

160.80 

149.80 

156.87 

180 .50 

173.23 

!OJ. .60 

109.l 

137 .l 

143.0 

145.0 

160,10 

170.40 

49.2 

157.2 

164.0 

114.2 

125.5 

131.7 

132.l 

149.0 

58.3 

138.4 

149.0 

141.6 

147.5 

9'1. 6 

110.1 

121.3 

117.7 

121.9 
121 .4 

117.7 

123.6 

127.2 

136.70 

140.82 

143.41 

168.60 

153.08 

169. 37 

181.90 

183.73 

109.10 

113.4 

140.3 

145.0 

160 .10 

160.90 

171. 90 

2.4 

5.9 

4.6 

3,3 

3.1 

6.2 

3.0 

13.3 

10.7 

5.6 

10.6 

3.1 

5.9 

2.5 

5.6 

3.3 

1.3 

4.2 

5 .5 

l.5 

5.9 

3.6 

3.65 
4.12 

1.24 

7.80 

3.28 

12.50 

1.40 

10 .50 

7.6 
4.3 

3.2 

2.0 

14.90 

0.80 

1.50 

Hole Lost in overburden 

115.2 1.1'6.9 3.'10 

·19.(1. G2.!} 3.90 

3.90 

3.05 

10.56 

6.41 

2.63 

1.63 

5.32 

1.49 

2.64 

6 .87 

11.09 

2.35 

6.89 

4.32 

2.93 

2.30 

1.67 
1.43 

8.14 

2.64 

l.44 

5.68 

4.26 

7.62 

7.09 

4.88 

7.40 

5.85 

2.04 

4.30 

1.23 

2.48 

2.36 

3.74 

4.3'7 

6.88 

5.15 

9.02 

8.10 

3.59 

2.86 

8.22 

3.18 

3.90 

8.27 

9.66 

3 .. 12 

6.70 

4.23 

4,10 

3.86 

3.02 

3 .49 

10.62 
3.42 

1.94 

5.04 

6.60 

7 .81 

6.90 
7.29 

4.26 

6.13 

4.69 

5.59 

2.88 

3.17 

4.64 

2.85 5.28 

Assays Lost 

6.38 6.10 

5.70 7.51 

3.'15 6. 'Jl 

2 .4G G.2!"1 

(gms/DMT) 

46.29 

64.46 

158. 31 

95 .63 

36 .90 

23' 98 

90 .14 

23 .85 

41.9 

92.5 

139.3 

34.6 

86.06 

55.04 

37 .20 

30.17 

23.98 

26.41 

119.4 

37 .6 

26.8 

78.4 

61.88 

74.06 

88 .4.5 

74.74 

80.56 

78. 20 

32.57 

52.6 

20.22 

31.10 

31.9 

52.4 

55.0 

40.45 

76.79 

92.90 

55.09 

4:J .co 

Diamond Drill Holes on Grum claims contiguous to Grum Extension into Vangorda border influence assays 

and tonnage estimates by their proximity. 

·. 

' "' "' ' 
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Please note that the above estimated drill-indicated ore reserves on 

the GRUM EXTENSION INTO VANGDRDA is not definitive. CAMC describe the Grum 

Deposit on pages 8-10 of the report ANVIL DISTRICT ACQUISITION PR8GRAl1 and 

quoting from page 17 of this report under section "Grum Extension" 

"Diamond drilling northwest of the proven reserve section of the Grum 

deposit indicated a continuation of the deposit which is open to the 

northwest and southwest. Detailed mapping suggests the Firth deposit is 

probably part of the Grum deposit. The open pattern of drilling in this 

area does not permit meaningful tonnage and grade estimates; however, 

potential for significant additional underground reserves is indicated." 

Champ Extention Into Vanqorda 

The same references to basic data as set out under Grum Extension into 

Vangorda are applicable to the CHAMP EXTENSION INTO VANGORDA. 

The table on the following page sets out the over Ｔｾｾ＠ combined intercepts 

on Vertical Section 52W. My estimate based on doubtful claim boundaries is 

26,280 metric tonnes with an average grade of ＲＮＳＳｾｯ＠ lead, ＲＮＰＲＲｾＰ＠ zinc and 

29.64 grams/tonne of silver. 

The fact of the matter is that most of the Vangorda Mines Ltd. diamond 

drill holes on this Champ Zone were too shallow to reach the zone. 

This is apparent from Vertical Sections 58W, 56W, 54W, and 52W drawn 

by Kerr Addison Mines Ltd. but not presented in the GRUM MINERAL INVENTORY 

report of March 1977. 

Basically the Champ deposit is an up-plunge continuation of the 

Grum deposit. It had not been fully explored as at May 1979. On page 10 

of the GRUM MINERAL INVENTORY report and in the memo to L. P. Taggart, dated 

September 3, 1900, the indicated geologic ore reserves in the Champ are stated 

as follows: -

Source Metric Tonnes O/o Combined Ag gms/MT 

Grum Mineral Inventory 

Taggart Memo 

1.692,000 

1,690 ,ooo• 
4.3 
4.28 

3.5 

3.51 

7.8 
7.79 

Taggart memo claims 1/3 of this reserve ttoccurs on Vangorda Mines 

property. 11 (See Appendix 2) 

46 

46 



Drill-Indicated Ore Reserves - Champ Extension Into Vangorda 

Vertical Assays Area Weighted Av Grades 

Sect ion 

52W 

wt. Av. 

°lfJ Pb Uio Zn Ag Strike Width Area ｌ･ｮｾｴｨ＠ Volume Sp. Gr. Metric Pb x T Zn x T Ag x T 

gms/DMT Length x (M') (M') Tonnes 

2.47 1. 90 31 20 4 80 GO 4,800 3 14,400 35,568 27 ,360 446,400 

2.17 2 .01 28 22 3 66 60 3. 960 3 11, 880 25,779 23 ,879 332 ,640 

26,280 61. 347 53'139 779,040 

2.33 2.02 29.64 2. 3344'\10 2. 0220"io 29.6438 

NC'i':::: THE KERR ADDISON - VANGORDA BOUNDARY LINE of claim is '.v:-ong on Section 52W. (Please refer to claim maps 

and drill hole location maps and logs. It should be 73 metres south of where 52w had it.) It is probably 

a draftsman error onlyl 

Many of the vangorda holes on the CHAMP AREA are too shallow to reach the ore zone I 

gms/DMT 

I 
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From the map DEPOSITS AND EXPLORATION POTENTIAL - ANVIL DISTRICT (page 14) 

it can be seen that CAMC believe there is significant exploration potential 

in the CHAMP area. 

SUMMARY VANGORDA MINES LTD. - ORE RESERVES (As estimated independently 

by H.F. Ditchburn) 

Metric 

Tonnes 

Main Vangorda Open Pitable Reserves 11,084,877 

Grum Extension Into Vangorda 

- Drill-Indicated in-situ geological 1,013,698 

Champ Extension Into Vangorda 

- Drill- Indicated in-situ geological 26, 280 

2. 95 

4.99 

2.33 

4.63 

6.10 

2.02 

Silver 

gms/MT 

N/A 

67.36 

29.64 

NOTES:- Further exploration on all 3 deposits of Vangorda Mines Ltd. will 

probably expand the above reserves. I concur in this with the 

many repeated written opinions of Cyprus Anvil Mining Corporation. 

CASE - HFD 1 and CASE - HFD 2 DID NOT USE THE ABOVE ORE RESERVES 

in its production plan. These two cases assumed only 11,450,000 

short tons of ore was mined and milled in the period 1982 to 1992 

inclusive, to ｢ｾ＠ conservative. As further drilling and mine 

development provides more information on the east end of the Main 

vangorda Deposit and on the CHAMP and GRUM EXTENSIONS into Vangorda 

｣ｬ｡ｩｭｳｾ＠ it will probably verify or increase the rnineable reserves 

as used in this evaluation for Case - HFD l·and Case - HFD 2. 

The above independently estimated ore reservest based on 

inadequate information, ·are an audit check on the basic official 

estimates of Prospectors Airways Ltd. and CAMC and the GRUM JOINT 

VENTURE MINERAL INVENTORY. Since different cut-offs and criteria 

were used by the various estimators my independent estimates verify 

the reserves quite well, all considered. 
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METALLURGY OF VANGORDA-TYPE ORES 

Historically, from 1954 onwards, there are a large 

concerning the metallurgy of Vangorda Mines Ltd. ores. 

H.F. Ditchburn include the following:-

October 4, 1954 

number of reports 

Those studied by 

Department of Mines and Technical Surveys, Ottawa, report on Vangorda 
metallurgy by standard flotation methods. 

July 2, 1964 
General Engineering Company Umi ted, VANGORDA MINES LIMITED, PRELIMINARY 
MINING AND COST STUDY. 

March 25, 1969 
Dowa Mining Co. Ltd., Tokyo, metallurgical test work for Mr. J.H. Stovel 
then President of Prospectors Airways. 

July 17, 1969 
The Galligher Company flotation tests on Vangorda ores. 

November 25, 1969 
Noranda's metallurgical laborRtory report. 

April 2, 1970, May 1975, May 1977 
Metallurgical test reports by Dowa Mining Co. Ltd., including leaching. 

February 26, 1975 
NORANDA ORE DRESSING LAB REPORT NO. 4 on Vongorda Project. 

December 12, 1977 
The Noranda Milling Committee report, PILOT PLANT TESTING OF GRUM ORES. 

February 10, 1978 
Lakefield Research of Canada Ltd. report, THE RECOVERY OF LEAD AND ZINC 
FROM GRIJM DEPOSIT SAMPLE. 

December 1978 
ANVIL DISTRICT ACQUISITION PROGRAM by Cyprus Anvil Mining Corporation (CAMC) 
metallurgy pp 21-23. 

1970-1979 
CAMC provided annual metallurgical performance and production data to 
H.F. Ditchburn. (Appendix 1, page 113) 

March 1980 
CAMC March 1980 Feport, "THE DEVELOPMENT OF THE VANGORDA PLATEAU ORE DEPOSITS 
pages 25 to 34 with flowsheets of Faro mill modifications plus predicted 
metallurgical performance. 
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Important Metallurgical Developments (1977 to May 1979) 

The reports entitled PILOT PLANT TESTING Of GRUM ORES dated December 12, 

1977 by the Noranda Milling Committee and THE RECOVERY Of LEAD A'!D ZINC 

FROM GRUM DEPOSIT SAMPLES by Lnkefield Research of Canada Limited, dated 

February 10, 1978 are very significant since they show what was known or 

should have been known by CAMC prior to May 15, 1979. 

These two reports sum up the metallurgical performance of GRUM-TYPE ORES, 

as a result of extensive pilot plant testing in 1977 and 1978. The findings 

and conclusions in these reports are thought to apply equally to the ores 

of the Grum Extension into Vangorda Mines Ltd. claims; the extension of 

Grum "Champ" ores into Vangorda Mines Ltd. claims and the Main Vangorda 

deposit of Vangorda Mines Ltd. Mineralogically, the ore characteristics, 

the genesis of the ore and other related factors as to grain size of the 

individual economic minerals are all quite similar in these deposits. 

The grade of lead, zinc, silver, gold and copper of the various deposits 

differs slightly between each deposit but generally the amenability to 

conventional metallurgical processing is about the same overall •••. and 

indeed ve'.y similar in all respects to the metallurgical flowsheet 

modifications planned for CAMC's existing 10,400 ton per day mill at Faro 

in 1980-1981 (presently well underway) as part of the $240,000,000 Vangorda 

Plateau Project. 

The important metallurgical developments due to the piloting of Grum­

type ores as set out in the above mentioned Noranrla and Lakefield reports, 

are as follows:-

1. A finer primary grind than at the Faro mill (1970-1979) ie., 9010 

passing 200 Tyler mesh replacing the existing 5010 passing 200 Tyler 

mesh produced better grades and recoveries into "rougher" concentrates. 

2. Regrinding of "rougher" concentrates to ＹＵｾｯ＠ passing 20 microns for the 

lead and 95%-90% passing 20 microns for the zinc concentrate gave much 

improved finnl concentrate grades and very much better metallurgical 

recoveries. 
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3. Primary grinding and regrinding would require about ＴＵｾｾ＠ more electric 

power consumption than presently used, ie., 145 GW hours vs 100 ｇ｜ｾ＠ hours. 

This would necessitate large capital expenditures by N.C.P.C. and CAMC 

for new power installations. 

4. The overall grades and recoveries of lead, zinc, silver and gold, were 

forecasted, after all this metallurgical test work in 1977 and 1978 

as shown in the table on Metallurgical Performance with Projections 

below:-

ｍｾｴ｡ｬｬｵｲｧｩ｣｡ｬ＠ Performance \.fith Projections 

Lead Zinc Silver Gold 

ff/n Recovery Cone. U/o Recovery Cone. Grade in Grade in 

into cone. Grade into Cone. Grade Pb Cone. Pb Cone. 

'/o Pb '/o Zn ozs/DMT ozs/DMT 

CAMC - '70-'79 Actual Results 83.34 65 .19 7fL55 50.41 14.00 N/A 

CAMC -
180-195 Projections Faro ores 87 .5 67.0 88.5 53 .5 19.29 0 .19 

<1/o lmprovement 180-195 vs '70-'79 + 10.5 + 10.3 + 11.5 + 10.6 + 37. 8 N/A 

CAMC -
180-195 Projection Grum Ores 80.0 G0.0 83.0 55.0 24.11 0 .11 

Noranda Milling Committee report 

Grum ores, Dec. 12, 1977. 77 .o 62.0 81.0 56.0 29 .76 0.15 

CAMC Vangorda Evaluation 

September 6, 197 9' 

Vangorda Ores:-

- Model 1, Sept. 6/79 80.0 62.0 84.0 56.0 28.0 0.15 

- Model lI, (July 1980) • 80.0 50.0 77 .o 52.8 18 .5 0.21 

Utilized by H.F. Ditchburn for 

this Vangorda Evaluation report 

case - HFD 1 80.0 62.0 84.0 56.0 28.0 0.15 

Received by H.F. Ditchburn & Associates Ltd. October 1981. 
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Metallurgical Findings & Conclusions 

H.F. Ditchburn in this valuation report has NOT introduced any variances 

in metallurgical recoveries or concentrate grades as compared with CAMC's 

Vangorda Evaluation, dated September 6, 1979. (unrevised as at July 1980) 

When CAMC made its original September 6, 1979 Evaluation this was 

probably the concensus opinion. CAMC had not completed its metallurgical 

test work on Vangorda-type ores (conducted by Kamloops Research and Assay Ltd. 

and/or its subsidiary Kamloops Metallurgical Engineers Ltd.). CAMC probably 

utilized the Noranda Milling Committee's results from the Grum ore pilot 

plant testing, conducted by Lakefield Research of Canada, Limited in 1976 and 

1977, as well as preliminary work underway on fine grinding improvements by 

CAMC as it related to Faro-type and Grum-type ores. 

As shown above the very important projected metallurgical performance 

improvements, due mainly to finer grinding, is very noteworthy because it 

not only increases lead, zinc, silver, and gold production into concentrates 

but it adds very materially to net sales, after smelting and outgoing freight 

costs, and promises to increase profitability dramatically. In fact the 

present $240,000,0DD ''Vangorda Plateau Project'' is premised for rapid payback 

largely on these anticipated metallurgical improvements. Gordon Davis in 

discussions with me stated this opinion on several occasions and in this I 

concur after studying the two important CAMC reports, namely, ANVIL DISTRICT 

ACQUISITION PROGRAM and THE DEVELOPMENT OF THE VANGORDA PLATEAU ORE DEPOSITS. 

Please also refer to page 4 of CAMC's report VANGORDA EVALUATION, dated 

July 24, 1979. In the September 6, 1979 report, compared to the July 24, 1979 

report the zinc recovery has been increased from 83% to 8410 and the silver 

assay in the lead concentrate from 22.5 ozs/DMT to 28.0 ozs/DMT and further 

the gold assay in the lead concentrate from 0.145 oz/DMT to 0.15 oz/DMT. 

This would seem to be an admission by CAMC of the metallurgical performance 

improvements underway respecting Vangorda-type ores at that time. 
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METAL PRICES 

The profitability of CAMC's on-going operations, or any mining operations 

or any valuation case for Vangorda Mines Ltd., is very sensitive to metal 

prices for lead, zinc, silver and gold. 

THE BASIC ASSUMPTION MADE BY H.F. DITCHBURN IN THIS VALUATION REPORT 
' IS THAT METAL PRICES ARE AS AT MAY 15, 1979 (THE DATE or "CLOSING") SHOULD 

PREVAIL IN ANY DETERMINATION OF A "FAIR VALUE" FOR VANGORDA MINES LTD. 

The projected metal prices used by CAMC in some of its valuations of 

Vangorda Mines Ltd., as used in the Examination for Discovery by Gordon Davis, 

and in other valuations of Anvil District projects are material to this 

valuation including the metal prices used by CAMC to obtain the Board of 

Directors' authorization for the $240,000,000 Vangorda Plateau Project. 

CAMC's metal price projections along with the metal prices used by 

H.F. Ditchburn in this valuation report are shown in the following table:-



Metal Prices As at May 1979• 

u .s. Dollars 

Lead Zinc Silver Gold 

LME LME LME 
Spot 3 mos. Average GOB European Handy & Harman London Fixings 

--1.!L (2) (1) + (2) Producer Price Metals 1:1eek Metal Bulletin 

¢ ¢ ¢ ¢ $ $ 

April 1979 52.64 49.46 51.05 35.74 7.49 239.16 

May 1979 56.21 52.72 54.46 35. 27 8. 37 257.62 

June 1979 62.68 58 .14 60.41 34.13 8 .53 279.07 

July 1979 57.70 55.38 56.54 32.69 9.13 294. 74 

Average 4 months 

(Applicable to May 1979 

55.617" 34.458•• 8.38 267.645 

shipments from Vangorda) 

• Equivalent average prices which would have been received on the assumption Vangorda 

concentrates were shipped at May 15, 1979. See 11 quotational period" definition in 

Toho and Mitsui smelter contracts ie., 11 the calendar month following the month of 

arrival of the carrying vessel at the first port of discharge in Japan. n See also 
11 Payments 11 and 11 Provisional Payments 11 definitions in both contracts, ie., BO'io paid 

.. 

on day shipment departs Skagway with lS°fo paid 120 days from the date of shipment with 

remainder of 4fI/o (subject to adjustments for weights, assays and metal prices) paid 

inunediately on final determination, which is probably later than 120 days. 

In the opinion of H.F. Ditchburn, lead prices in April-July 1979 are somewhat high 

relative to price trend lines and traditional lead-zinc price relationships due to 

exceptional automotive battery and replacement battery consumption at that time. 

Whereas zinc prices in April-July 1979 were somewhat depressed, below zinc price 

·trend lines and traditional lead-zinc price relationships due to excessive zinc 

inventories and the substitution of zinc by aluminum in diecasting and other materials 

for coatings (galvanizing) causing decreased consumption in zinc in the April-July 1979 

period. Nevertheless the buoyancy in lead will probably balance out the depressed 

situation in zinc over the period of time material to this valuation report. 
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eAMC Valuation Report Case Name & Number 

Anvil District Acquisition Program (Dec. 1978) 
11 case ·21 Anvil Alone 1

' 

11 case 22 Anvil & Grum 1982 11 

11 ease 23 Anvil & Grum 1984 11 

vangorda Evaluation (July 24, 1979) 
11 Base ease 11 1 
11 Current Evaluation 11 Case 2.1 

"Optimistic Evaluationtt Case 2.2 

Vangorda Evaluation (September 6, 1979) 

"Base Case 11 case l 
11current Evaluation 11 case 2 .1 
11 0ptimistic Evaluation" case 2.2 

(These cases were used by Mr. R.E.G. Davis 

in Examination for Discovery C.792523) 

The Development of the Vangorda Plateau ore 

Deposits (March 3, 1980 & March 24, 1980) 

"Case 1 Anvil Alone to 1988 11 No fine grind 
11 ease 3B-V Rev. V-G DEV 1983-1995 fine grind 1 82" 
11 Case 4B-G Rev. V-G DEV 1985-1995 fine grind 1 82 11 

(These cases were used by CAMC management to 

obtain $240,000,000 project authorization from 

its Board of Directors) 

H.F. Ditchburn & Assoc. Valuation of Vangorda Mines Ltd. 

Case - HFD 1 and case - HFD 2 

Wright Engineers Ltd. 

Vangorda Mines Ltd. Property Evaluation 

Lead 

¢U.S./lb 

30.00 

32.00 

32.00 

32.00 

40.00 

45.00 

32.00 

40.00 

45.00 

43 .00 

42.50 

42 .50 

55.617 

45.39 

Metal Prices 

Zinc 

¢U .s ./lb 

32.65 

34.02 

40 .oo 

40.00 

45.00 

50.00 

40.00 

45.00 

50.00 

39.226 

44.00 

50.00 

34.458 

31.91 

Silver 

$U .S ./oz 

5.50 

6.00 

6.00 

6.00 

7.50 

8.00 

6.00 

8.00 

9.00 

24.00 

20.00 

20 .00 

8.38 

6. 98 

Gold 

$U.S./oi 

175. 00 

175.00 

175.00 

175.00 

200.00 

250.00 

175.00 

250.00 

300.00 

456.00 

400.00 

400 .oo 

267 .64 

229.60 

Metal Price 

Period 

1979 

1980 

1981 

1 82- 1 87 

'82- 1 89 
1 82-197 

'82-'87 

I 82- I 89 

1 82-•87 

1980 

1981 

1982 

May 15, 1979 

Moving Average 

I .... 
0 
I 

"' :n 
0 
:::; 
0 
:t 

"' c ,, 
z 
I>' 

l; 

"' 0 
0 

ｾ＠
m 

"' !:; 
? 
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Feed Orade (%) 

- Lead 

- Zino 

Total (Combined) 

cubio Yards Moved: (000 BCY) 

-71-

2.963 2.963 

4.863 4.863 

7.826• 7.826 

2.963 

4.863 

7.826 

PRODUCTI)N PLAN 

MINE LIFE FORECAST 

2.963 

i.:.lli 
ｾ＠

2.963 

4.863 

7.826 

2.963 

4.863 

7.826 

2.963 

4.863 

7.826 

2 .963 

4.863 

7 .826 

2.963 

4.863 

1.826 

2.963 

ｾ＠
7.826 

CASE - HFD 1 

Project 

Totals 

2.963 

ｾ＠
7 .826 

- Waste and- Low Grade @ 3,25 tons/BCY"" 1,322 1,322 1,322 1,322 

300 

1,622 

1,322 1,322 14,414 

3,271 

17,685 

- Ore ft 3.50 tons/BCY 
Total 

Tons Milled ( 000 DST) 

Mill Feed: {000 lbs) 

- Lead 

- Zino 

Mate.I Recovered: (000 lbs) 

Lead 

- Zinc 

Recoveries: ("/o) 

- Lead 

- Zinc 

Concentrate Grades: ("/o) 

I.ea• 

Zinc 

Silver 1n Lead Concentrate (oz/DMT) 

Oold in Lead Concentrate (oz/DMT) 

Concentrate Produced: (DST) 

Lead 

- Zinc 

Total DST 

Concentrate Produced: (DMT) 

Lead 

- Zinc 

Total Concentrate (DMI') 

ｾ＠ _1Q.Q. 
l,622 1,622 

82,223 

102,123 

49,778 

85,783 

80 

84 

62 

56 

28 

0.15 

36 ,418 

ｾ＠

62,223 

102,123 

49,778 

85,783 

80 

84 

62 

56 

28 

0.15 

40,144 

ｾ＠

36,418 

69,484 

ｾ＠
1,622 

62,223 

102,123 

49.778 

85,783 

ao 
84 

62 

56 
28 

0.15 

40,144 

76 ,592 

36 ,418 

69,484 

62. 223 

102 ,123 

49,778 

85,783 

80 

84 

62 

56 

28 

0.15 

40,144 

76 ,592 

116,736 

105 ,902 
= 

62,223 

102,123 

49,778 

85,783 

80 

84 

62 

56 

28 

0 .15 

40,144 

ｾ＠

36 ,418 

69,484 

105,902 

ｾ＠
1,622 

62,223 

102,123 

49,778 

85,783 

80 

84 

62 

Sf· 

28 

O. lE 

40 ,144 

76 ,592 

36,418 

69,484 

62,223 

102,123 

49. 778 

85,783 

80 

84 

62 

56 

28 

0.15 

36,418 

69,484 

105. 902 
= 

ｾ＠
1,622 

62,223 

102,123 

49,778 

85,783 

80 

84 

62 

56 

28 

0.15 

40,144 

ｾ＠

36,418 

ｾ＠

62,223 

102 ,123 

49,778 

85,783 

80 

84 

62 

56 

28 

0 .15 

40 ,144 

76 592 

36,418 

ｾ＠

56,297 678,527 

92,397 1,113,627 

45. 038 

17,613 

80 

84 

62 

56 

28 

0.15 

36,321 

69,298 

32,950 

ｾ＠

542,818 

935 ,443 

80 

84 

62 

66 

28 

0.15 

43'7 t701 

836,218 

397 .130 

757 ,107 

95,816 1,154,836 

In March 1980 arter CAMC redrilled the Vangorda deposit, mined grade was estimated at 8.101/i> combined or 3-i"lo 

higher grade than Kerr Addison Mines Ltd. or Prospectors Airways• data used above. 

All of Vangorda•s overburden and oxidized capping is stripped from 1979 to December 31, 1981. 



Production costs•: ($000 Cdn) 

Mine & Meohanical Department 

-Cost/cu yd. moved - $ 

- Mill Department 

-Cost/DST - $ 

Electrical Department 

coal DepartTI1-ent 

- Environmental Control 

Sub-tota 1 
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Transportation to Tidewator $31.26/'rlST 

- Skagway Terminal $4.36/WST 

Total Production Costs 

General & Administration: 

Personnel 

Safety & Securit7 

Purchasing 

Accounting 

Engineering 

Townsite 

General Manager & Start 

Vancouver Office 

$ 3. 909 

$ 2.41 

S,449 
$ 5.19 

1,690 

124 

24 

11,196 

3,856 

ｾ＠

$ 15,590" 

258 

100 

198 

132 

154 

1'127 

737 

ｾ＠

Total General & Administration 8 $3.4561/DST$ 3,629 

Transportation to Tidewater (WST) 
Lead Forecast at 5"/o moisture 

- Zinc - For1oa.st at f11fo moisture 

Total Concentr11 te (WST) 

Cost Rate ($/WST) 

Transportation Costs ($000 Cdn) 

42,151 

81,188 

$31.26 

PRODUCTION AND GENERAL ADMINISTRATION COSTS 

MINE LIPE FORECAST 

3,909 ｾ｜Ｎｏ＠ 3,909 

2.41 - .s 2.41 
5,449 5,449 

5.19 5.19 

1,690 - 1·4 1.690 

124 124 

24 24 

11,196-\.1' 11,196 

3,856-\•"l.. 3,856 

ｾ＠ ｾ＠

ＱＵＬＵＹＰｾＮｯ＠ 15,590 

258 

100 

198 

132 

154 

1,12'1 

737 

ｾ＠

42 ,151 

81,188 

123,339 
= 

31.26 

258 

100 

198 

132 

154 

1,12'1 

737 

ｾ＠

42 ,151 

81.188 

31.26 

3,909 

2.41 

5,449 

5.19 

1,690 

124 

24 

11,196 

3,856 

ｾ＠

208 

100 

198 

132 

154 

l,127 

737 

___2E 

42,151 

ｾ＠

31.26 

3,909 

2.41 

5,449 

5.10 

1,690 

124 

24 

11,196 

3,856 

ｾ＠

258 

100 

198 

132 

154 

l ,12'1 

737 

ｾ＠

31.26 

3, 909 

2-41 

5,449 

5.19 

l,690 

124 

24 

11,196 

3 ,856 

ｾ＠

258 

100 

198 

132 

154 

l ,12'1 

737 

ｾ＠

31.26 

1988 

3,909 

2.41 

5,449 

5 .19 

1,690 

124 

24 

11,196 

3,856 

ｾ＠

258 

100 

198 

132 

154 

1,127 

737 

ｾ＠

42,151 

ｾ＠

31. 26 

3,909 

2.41 

5,449 

5.19 

1,690 

124 

24 

11,196 

3,856 

ｾ＠

258 

100 

198 

132 

154 

1,127 

737 

ｾ＠

42,151 

ｾ＠

31. 26 

3,909 

2.41 

5,449 

5.19 

1,690 

124 

24 

11,196 

3,856 

ｾ＠

258 

100 

198 

132 

154 

1,127 

737 

ｾ＠

42, 151 

81.188 

31.26 

3,909 

2.41 

5,449 

5 .19 

l ,690 

124 

24 

11,196 

3,856 

ｾ＠

258 

100 

198 

132 

154 

1,12'1 

737 

_w. 

42,151 

ｾ＠

31.26 

All costs are the average of March 1, 1970 to August 30, 19'19 for actual costs at the Faro operations. 

CASE - HFD 1 

3,531 

2.41 

4,930 

5.19 

1,529 

112 

22 

10,124 

3 ,488 

ｾ＠

258 

100 

198 

132 

154 

1,127 

737 

ｾ＠

38,137 

73,456 

31.26 

Project 

Totals 

42,621 

2.41 

59,420 

5.19 

18,429 

l,352 

262 

122,084 

42,048 

ｾ＠

2,838 

1,100 

2,178 

1,452 

l ,694 

12,397 

8,107 

10,153 

459,647 

885.336 

1. 344. 983 

31.26 



concentrate Sold: (DMT) 

- Lead 

- Zinc 

Payable Metal: 

Lead {000 lbs) 

Zinc (000 lbs) 

Silver (000 ozs) 

Gold (000 ozs) 

Sales: (US $000) 

- Lead 8 55.617 ¢/lb 

- Zinc ft 34.458 ¢/lb 

Silver ft $8.3818/troy oz 

- Gold ft $267.645/troy oz 

Gross Sales 

Conversion Costs (US $000) 

Treatment Charges: 

Lead O $183.42 u.s. 
Zinc ft $184.70 U.S. 

Total 

Ocean Freight & Insurance:-

- Base Costs 8 $14.470.S./WMT 

Other: 

- Conversion costs ($000/yr) 

- Superintendi:tnt 

Total 
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34,418 

66 ,484 

44,692 

69,768 

916 

5 

$ 24,856 

24,041 

7,680 

l ,414. 

$ 6 ,313 

12,275 

18 ,548 

1,539 

50 

61 

111 

Total ｣ｯｮｶ･ｲｾｩｯｮ＠ costs + CIF 20,198 

Net Sales ｒ･ｶ･ｮｾ･＠ ($000 U.S.) Sales - c.c. 37,793 

Exchange ($Cdn/$U .S.) 1 .1594 

NET SALES REVENUE. ($000 Cdn) 

NET SALES REVENUE AND CONVERSION SUMMARY, F-0.8. SKAGWAY 

36,418 

69,484 

47 ,289 

72 ,916 

969 

5 

26,300 

25,125 

8,123 

1,414 

6,680 

12,834 

19,514 

1,608 

50 

64 

ll4 

21,236 

39.726 

1.1594 

36,418 

69,484 

47,289 

72,916 

969 

5 

26,300 

25,125 

8,123 

l ,414 

6,680 

12,834 

19,514 

1,608 

50 

64 

114 

21,236 

39,726 

1.1594 

36,418 

69,484 

47 ,289 

72,916 

969 

5 

26,300 

25 .125 

8,123 

1,414 

6 ,680 

12 ,834 

19,514 

1,608 

50 

64 

ll4 

21,236 

39,'726 

1.1594 

36,418 

69,484 

47,289 

72,916 

969 

5 

26 ,300 

25,125 

8 ,123 

1,414 

6,680 

12,834 

19,514 

l ,'608 

50 

•• 
114 

21'236 
39,726 

1.1594 

36 ,418 

69,484 

47,289 

72,916 

969 

5 

26 '300 

25'125 

8,123 

l,414 

6,680 

12,834 

19,514 

1,608 

50 

64 

ll4 

21, 236 

39. 726 

1.1594 

36 ,4-18 

69,484 

47 ,289 

72,916 

969 

5 

26 ,300 

25 ,125 

8,123 

1,414 

6,680 

12,834 

19,514 

1,608 

50 

64 

114 

21,236 

39,726 

1.1594 

46 ,058 
= 

36,418 

69,484 

47 ,289 

72,916 

969 

5 

26,300 

25' 125 

8,123 

1,414 

6,680 

12,834 

19,514 

1,608 

50 

64 

114 

21,236 

39,726 

1,1594 

• $267.645 x 5285.l troy ｯｵｮ｣･ｳｾ＠ $1,414,500 rounded into ｴｨｯｵｳ｡ｮ､ｳｾ＠ $1,414 

36,418 

69,484 

47,289 

72,916 

969 

5 

26,300 

25, 125 

8,123 

1,414 

6,680 

12,834 

19,514 

1,608 

50 

64 

114 

21,236 

39,726 

1.1594 

36,418 

69,484 

47.289 

72,916 

969 

5 

26,300 

25,125 

8,123 

l ,414 

6,680 

12, 834 

19,514 

1,608 

50 

64 

114 

21,236 

39,726 

1.1594 

CASE - HFD l 

34,950 

65,867 

45,38:1 

69,120 

930 

' 

Project 

Totals 

397 ,130 

757. 707 

515,676 

795,132 

10,561 

55 

25,241 $286,797 

23,817 273,983 

7 ,798 88,585 

1,4-l·i 15.554 

6,410 72,843 

12,166 139,767 

18,576 212.610 

1,532 17.544 

50 

60 

llO 

550 

697 

l,247 

20,218 231,540 

38,052 433,379 

1.1594 1.1594 

.. 
f:" 
' 
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VANGORD.\ PROJECT 

INCOME STATEMENT, NET CASH FLOW AND NET PRESENT VALUE 

($000 Cdn) 

CASE - HFD 1 

FREE STANDING 

Project 

___!filL ｾ＠ ｾ＠ ｾ＠ｾ＠ _ill!_ ｾ＠ ｾ＠ __illL __ll§.!_ ｾ＠ -1.fil!L ｾ＠ ｾ＠ ｾ＠

NET SALES REVENUE 

Less Pro1Suot1on Costs 

Less General & Adm.in. costs 

Less &Jtploration (other than vangorda) 

Gross Mining Income 

Less Other Costs & Expenses:-

- Depreciation and Amortization(UOP} 

Operating Income 

Financial Charges; -

- Ittterest 

- Less Interest Capitalized 

Intorest Expensed 

Profit Before Taxes 

Current Taxes: Federal 

YUkon Royalty 

Total Current Taxes 

Net tno01ne For Common Shares (Equity) 

Add Depreoiat1on and Amortization 

Gross Cash ｆｬｯｾ＠

Less I>Qbt Principal Repayments 

0 0 

0 0 
0 0 

0 0 

$ 0 0 

--·-- --·--
0 0 

112 3 .425 

___!ll -28 
0 0 

0 0 

0 0 

--'- __ o_ 

__ ,__ 0 

__ o __ --'--

--·-- __ , __ 
0 0 

0 0 

Less Coritinuing capital (Post Production) __ o __ __ o __ 

NET CAS}I FLOW FOR COMMON SHARES 0 
= 

0 43,811 46,058 46,058 

0 15 ,590 15 ,590 15 .590 

0 3 ,629 3,629 3,629 

__ o__ ｾ＠ 0 0 

0 23,780 26,839 26,839 

__ o __ ｾ＠

0 14,370 17,429 17,429 

6,891 10,480 9,405 8,230 

ｾ＠ 0 __ o __ --·-
0 10 ,480 9,405 8,230 

46,058 

15 ,590 

3,629 

0 

26,839 

17,424 

6,855 

0 

6,855 

46,058 

15,590 

3,629 
__ o_ 

26,839 

11,419 

6 ,280 
__ o __ 

5 ,280 

0 3,890 8,024 9,199 10,569 12,139 

0 0 0 0 0 0 --·- __ o__ __o__ __o_ __o__ __o __ 

0 o o __ o_ o __ o __ 

--·-__ o __ 

0 13,300 17,434 18,609 19,979 21,549 

0 12,000 13,000 15,000 18,000 

250 --·-- ｾ＠ ｾ＠ ｾ＠
50 2 ,359 

= 

Discount Factor@ 12o/o 

Discount Factor 8 14"/o 

0.89286 0.19119 0.71178 0.63552 0.56743 0.50663 0.45235 0.40388 

0.87119 0.76947 0.67497 0.59208 0.51937 0.45559 0.39964 0.35056 

Discounted Net Present Value at 12% 

Discounted Net Present Value at 141'/o 
0 

0 

Cwnulative Net Present Value at 1/1/79 12'/o O 

Cumulative Net Present Value at 1/1/79 14% O 

vangorda Cumulative Share Evaluation on 

2,022,488 shares at ｬｾ＠

vangorda cumulative Share Evaluation on 

2,022,488 shares at 14",I:. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

32 

30 

32 

30 

0.02 

0.02 

1,807 

1,654 

1,839 

1,684 

0.91 

0.83 

l, l 95 

l, 705 

3,034 

2,759 

1.50 

1.36 

1,234 

1,091 

4,268 

3,850 

2.11 

1.90 

1,332 

1,156 

5,600 

5,006 

2.76 

2.41 

46,058 

15 ,590 

3,629 

ｾ＠
25,839 

16,419 

3,508 
__ o __ 

3,508 

12' 911 

0 
__ o __ 

0 

22,321 

20,000 

ｾ＠

0.36061 

0.30751 

747 

637 

6,347 

5,643 

3.14 

2.79 

46 ,058 

15 ,590 

3,629 

ｾ＠
24,839 

15,419 

1,530 
__ o __ 

1,530 

46,058 

15 ,590 

3,629 

ｾ＠
25,839 

16,419 

0 
__ o _ 

0 

46,058 

15,590 

3,629 

ｾ＠
25,839 

16 ,419 

0 
__ o __ 

0 

13,889 16,419 16,419 

0 1,311 4,311 

__o__ _ __ ._9 ｾ＠

23,299 24,409 21,317 

15,302 

___22.Q. 

24,159 

0.32197 0.28748 0.25668 

0.26974 0.23662 0.20156 

2,494 

2,090 

8,841 

7 ,133 

4.37 

3.82 

6,945 

5,116 

15,786 

13,449 

1.80 

6.65 

5,412 

4,424 

21. 258 

11,813 

10.51 

8.84 

46,058 

15 ,590 

3,629 --·-26,839 

11,419 

0 
__ o _ 

0 

44,111 

14,099 

3,629 --·-26,389 

11,089 

0 
__ o _ 

0 

17,419 17,089 

6,032 6,935 

__..lli. _.M! 

20,565 19,218 

0 
__ o __ 

20,565 

0 .22917 

0 .l.8207 

4,7).3 

3,144 

25. 9'11 

21,61'7 

12.84 

10.69 

0 
__ o __ 

0 .20462 

0.15911 

3,932 

3,069 

29,903 

24,686 

12.21 
= 

Should mineable payable ore reserves be developed and mined from either, GRUM EXTENSION INTO VANOORDA OR CHAMP EXTENSION INTO VANGORDA 

OR MORE THAN THE 11,450,000 DST, assumed to be mined and milled rrom THE MAifl VANGORDA DEPOSIT OPEN PIT, then it would be necessary to 

add to the 11 years of mine lire assumed and to add to the NET f'lll·:jENT VALUE OF VANGORDA MINES LTD. for such speculative value5. 

502,456 

169,999 

39,919 

ｾ＠
286,120 

183,255 

55,122 

10,434 

45,288 

131,961 

18,655 

____ill. 

222,000 

109,302 

ｾ＠

106 .698 

29,903 

24,686 

12.21 
= 
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CASE - HFD 2 

INTEGRATED 

VALUATION OF VANGORDA MINES LTD. 
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CASE - HFD 2 

INTEGRATED 

VALUATION OF VANGORDA MINES LTD. 

This CASE - HFD Z gives consideration to the integration of the mining 

·of the three VANGORDA DEPOSITS with existing (as modified) operations of 

Cyprus Anvil Mining Corporation at Faro, Yukon Territory. 

CASE - HFD Z assumes exactly the same MAJOR ASSUMPTIONS AND CRITERIA 

FOR VANGDRDA MINES LTD. VALUATION CASE - HFD 1 as set out on pages 7 and B 

except that the mineable Vangorda ore would be processed at the Faro mill 

and would use all other Faro infrastructure. This would considerably reduce 

the capital investment necessary to mine and mill the Vangorda Mines Ltd. 

ores. 

H.F. Ditchburn has considered CAMC's capital expenditure estimates 

contained in a report entitled, THE DEVELOPMENT OF THE VANGDRDA PLATEAU 

DRE DEPOSITS, dated March 1980. The overall capital expenditures (in 

escalated 1980 Cdn dollars) were set out in ''FIGURE 10-9 CASE 48-G CASHFLDW 

REPORT'' as follows:-

Reference Total Capital Expenditure 

1980-1995 Code Line Item 

108 

391 

389 

207 

12 

13 

14 

15 

Housing Mortgage Principal 

Capital Expenditures - Anvil 

Vangorda + Grum related 

Exploration & Feasibility 

Pre-production stripping 

Total Capital Expenditure 

$ 4,732,000 

55,840,000 

120,122,000 

5 ,359,000 

49,890,000· 

$235. 943. 000 

From details in Figure 1-7, page 11, there is an item which is 

apparently Vangorda + Grum related. That is, the pre-production 

stripping of Faro III is NOT included even though underway in 

1980 and 1981. Further detail is given on page 41 with no 

breakdown of Vangorda + Grum related. 



H.F. DITCH BURN & ASSOCIATES LTD. ＭＭｾ＠

-77-

Even though the above capital expenditures are escalated by about 10% 

per annum if we take the ($120,122,000 + $49,890,000) $170,012,000 escalated 

Vangorda + Grum capital expenditures and prorate this on a tonnage basis of 

ore to be mined, we have the following:-

PRORATED CAPITAL EXPENDITURES TO VANGORDA + GRUM 

Vangorda Grum Total 

Ore Mined & Milled (DMT) 6,134,000 15,584,000 21,718,000 

- "/o Split 28.2 71.8 100'/o 

Mining Rate DMT/day 4,6GO 4,660 

Capital Expenditure Proration 33,927,300 86, l 94. 7 00 120,122,000 

Pre-production stripping 14,091,000 35. 7 99 ,000 49,890,000 

Sub-Total $48,018,300 $121,993,700 $170,012,000 

This compares with the unescalated Kilborn Engineering (B.C.) Ltd. 

report of July 4, 1979 for the non-mill related items at Vangorda as 

adjusted by H.F. Ditchburn, as follows:-

Site Preparation 

Galleries 

Transfer House 

Crusher Station 

Site electrics (i) 

Yards & Services 

Service Complex 

ｏｾｦｩ｣･＠ (no laboratory) 

Explosives 

Mining Pre-production equipment 

Mininc Service Equipment 

Construction Indirects 

Contingency 

Engineering, Procurement & 
Construction Supervision 

$ 410,000 

450,000 

170,000 

2,200,000 

2,350,000 

680,000 

3,900,000 

420,000 

50,000 

6,080,000 

900,000 

17,610,000 

5,000,000 

3,340,000 

2,330,000 

Kilborn (as reestimated by HFD) $ 28,280,000• 

This adjusted Kilborn estimate is for 3 ,000 short tons per day whereas the CAMC 

estimate is for 5,137 short tons per day. This probably accounts for much of the 

difference between the 2 estimater. as does the escalation in CAMC 1 s vs no escalation 

in Kilborn 1 s. 
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H.F. Ditchburn, to be very conservative, using the above basic 

estimates, assumes a capital investment on integrated Vangorda of $39,000,000 

for CASE - HFD 2. This would breakdown approximately as follows:-

H.F. DITCHBURN ESTIMATE OF VANGORDA CAPITAL INVESTMENT 

AS AN INTEGRATED MINE FOR CASE - HFD 2 

Mine Exploration 

Mine Pre-production Development: 

- Overburden 

- Waste Rock 

Open pit mine and Surface Equipment 

Transportation system 

Other including Faro housing 

Total Estimate to start-up 

Add Continuing Capital During 

$ can 

l ,500, 000 Expended in 197 9 by CAMC 
' - -

ＭＷＭＺｯ［ｾＺｾＳＬＳＷＷＬＶＲＳ＠ cubic metres 

3,468,000 '926,000 cubic metres 

8, &00 ,000 'partial proration with Grum 

10,750,000 tonnage proration with Grum 

6,482,000 

$38,000,000 

Operations 6, 721, 000 • as per Case - RFD 1 

TOTAL PROJEC1' CAPITAL, CASE-HFD 2 $44,721,000• or $3.9057 per short ton on a u.o.P. 

basis 

Used in capital expenditure, capital cost allowance, and 

tax accounting workpapers. 

PRODUCTION PLAN - CASE - HFD 2 

This is the same as for CASE - HFD 1. 

It will probably be argued that in none of CAMC's cases for integrating 

Vangorda into existing Faro operations was a full year of Vangorda mine 

production considered prior to 1995. This is really not relevant since 

this "fair value" litigation over the value of a share of Vangorda Mines 

Ltd. assumes (as also assumed by CAMC in its three Vangorda Evaluations) the 

first full year of Vangorda production would be in 1992. The important 

assumption common to all estimators is that a decision to proceed with 

Vangorda was made in early 1979 to facilitate start-up in late 1991, with 

full production at January 1, 1992. 
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Because of the lagging concentrate production at Faro in 1979 and 1980 

CAMC could have "crashed" Vangorda into production by late 1981, to alleviate 

its many production problems, if a decision had been made as late as 

mid-1979. (This was probably ruled out by management since the overall 

DEVELOPMENT OF THE VANGORDA PLATEAU ORE DEPOSITS was apparently not approved 

until early June 1980') 

The following tables for CASE - HFD 2, are the same as for CASE - HFD 1, 

and are not reproduced, namely:-

PRODUCTION PLAN - MINE LIFE FORECAST 

NET SALES REVENUE AND CONVERSION SUMMARY, F.O.B. SKAGWAY 

PRODUCTION AND GENERAL ADMINISTRATIVE COSTS 

Refer to 
Page 
71 

72 

73 
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VANGORDA PROJECT 

INCOME STATEMENT, NET CASH FLOW AND NET PRESENT VALUE 

($000 Cdn) 

CASE - HFD 2 

INTEOIUTED 

Project 

_!11.L ｾ＠ｾ＠ ｾ＠ ｾ＠ ｾ＠ _!1!!L ｾ＠ ｾ＠ ｾ＠ _.!2iL ｾ＠ ｾ＠ ｾ＠ Totals 

NET SA LES REVENUE 

Less Production Costs 

Less General & Admin. Costs 

Less Exploration {other than Vangorda) 

Gross Mining Income 

Less Other Costs & Expenses:-

- Depreciation and Amortization (UOP) 

Operating Income 

Financial Chal"ges :­

- Interest 

- Less Interest Capitalized 

Interest Expensed 

Pror1t Before Taxes 

current Taxes: Federal 

Yukon Royalty 

0 

0 

0 --·-0 

__ o_ 

0 

165 

_l&§_ 

0 

0 

0 --·-

0 

0 

0 --·-0 

--·--
0 

1,900 

ｾ＠
0 

0 

0 --·-

0 

0 

0 

--·--0 

--·--
0 

4,670 

ｾ＠
0 

0 

0 

--·--

43,817 

15 ,590 

3,629 

_Jill!. 
23,?BO 

19,679 

4,473 --·-4,473 

15,206 

0 --·-

46 ,058 

15 ,590 

3,629 
__ o_ 

26 ,839 

22,738 

46 ,058 

15 ,590 

3,629 
__ o_ 

26 ,839 

22,738 

46,058 

15,590 

3,629 --·-26,839 

22,738 

3,523 2,548 564 

__ o__ __o_ __o __ 
3,523 2,548 584 

19,215 20,190 22,154 

0 0 6,119 --·- __ o_ 
ｾ＠

46,058 

15,590 

3,629 
__ o _ 

26 ,839 

22,738 

0 --·-0 

22,738 

7 ,195 

_.2.§! 

46,058 

15,590 

3,629 

ｾ＠
25,839 

21,738 

0 --·-0 

21,738 

7,455 

___!!TI 

46,058 

15,590 

3,629 

ｾ＠
24,839 

20, 7 38 

0 __ , __ 
0 

20,738 

7 ,564 

ｾ＠

46,058 

15 ,590 

3,629 

ｾ＠
25,839 

21,738 

0 
__ o __ 

0 

21,738 

8,250 

ｾ＠

46,058 

15,590 

3,629 

ｾ＠
25 ,839 

21,738 

0 

--·--0 

21,738 

8 ,280 

ｾ＠

46,058 

15,590 

3,629 --·-26,839 

22,738 

0 

--·--0 

22,738 

8,812 

___ill 

44 ,117 

14,099 

3,629 --·-26.389 

22,678 

0 --·-0 

22 ,678 

8,398 

_____.ill 

502,456 

169,999 

39,919 

ｾ＠
286. 720 

241,999 

17,863 

ｾ＠
11,128 

230,871 

62,073 

ｾ＠

Total Current Taxes __ o__ __o__ __o__ __o__ __o__ __o_ ｾ＠ ____'.L_ill ｾ＠ ｾ＠ ｾ＠ _JL1_Q! ｾ＠ ｾ＠ ｾ＠

Net Income For Common Shares (Equity) 

Add ｄ･ｰｲ･｣Ｑｾｴｩｯｮ＠ and Amortization 

Gross caab Flow 0 0 0 19,307 23,316 24,291 19,850 19,282 18,007 16,891 17,164 17,132 17,568 17,557 210,365 

Less Debt Princ1psl Repayments O 0 0 15,000 20,000 10,'135 0 

Less Continuing capital (Post Production) __ o __ --·-- --·-- ｾ＠ ｾｾ＠ _.ill. 

NET CASli PLOW FOR COMMON SHARES 0 
= 

0 
= 

4,057 
= 

3,066 
= 

Discount Factor @ 19710 

Discount Factor 9 1417,li 

0.89286 0.79719 0.71178 0.63552 0.56743 0.50663 0.45235 0.40388 

0.87719 0.76947 0.67497 0.59208 0.51937 0.4!5559 0.39964 0.350611 

Discounted Net Present Value at 12"/o 

ｄｩｳｯｯｵｮｴｾ､＠ Net Present Value at 14"/o 

0 

0 

Cumulative Net Present Value at 1/1/79 12% O 

cumulative Net Present Value at 1/1/19 140/o O 

Vangorda cumulative Share Evaluation on 

2,022,488 5hares at 12% 

Vangorda Cumulative Share Evaluation on 

2,022,488 shares at 14"{o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2,578 

2,402 

2,578 

2,402 

1.27 

1.18 

1, 740 

1,592 

4,318 

3,994 

2.13 

l. 9'7 

6,741 

6,062 

11,059 

10.056 

5.47 

4.9'7 

8,866 

7 ,833 

19,925 

17,889 

9.85 

8.54 

7 ,687 

6,673 

27 ,612 

24,562 

13.65 

0 0 

ｾｾ＠

16,641 
= 

0 --·-
17,132 

= 

0 0 
__ o _ --·-

0.36061 0.32197 0.28748 0.25668 0.22917 0.20462 

0.30751 0.26974 0.23662 0.20756 0.18207 0.15971 

6,403 

5,460 

34,015 

30,002 

16.82 

14.84 

5,358 

4,489 

39,373 

34,511 

19.47 

17 .06 

4,862 

4,002 

44,235 

38,513 

21.87 

4,397 

3,556 

48,632 

42,069 

24.04 

20.ao 

4,026 

3,198 

52,658 

45,267 

26.04 

22.38 

3 ,593 

2,804 

56 ,251 

48,071 

27 .81 
= 

Should m1neablc payable ore reserves be developed a.nd mined from either, GRUM 1-:X:TENSION INTO VANGORDA OR CHAMP EXTENSION UITO VANGO?.DA 

OR MORE THAN THE 11,450,000 DST, assumed to be mined :ind milled from THE MAIN VANGORDA DEPOSIT OPEN PIT, then it would be necessar7 to 

add to the 11 years of mine life assumed and to add to the NET PRESENT VALUE 011 VANGORDA MINES LTD. for such speculative values. 

45,735 

ｾ＠

162,630 
= 

56,251 

48.071 

27 .81 
= 

23.76 
= 
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IMPORTANT ESTIMATE VARIABLES 

The most important estimating variables in all cases estimated by 

Cyprus Anvil Mining Corporation, Wright Engineers Ltd. , and H.F. Di tchburn 

& Associates Ltd., are:-

Mineable Ore Reserve Dimensions 

Ore Reserve Cut-Off Grades & Minimum Intercept Thickness 

Ore Reserve Specific Gravity Factor 

Metal Prices 

Metallurgical Performance 

1. Minenble Dre Reserve Dimensions 

The CAMC Vangorda estimate includes open pit mineable tonnage from 2W 

to 12E (1400 feet long). The WEL Vangorda estimate includes open pit mineable 

tonnage from 4W to 3BE (4200 feet long). H.F; Ditchburn & Associates' 

Vangorda estimate includes open pit mineable tonnage from 2.5W to 30E 

(3250 feet long). 

2. Dre Reserve Cut-Off Grades & Minimum Intercept Thickness 

Estir.iator 

Prospectors Airways 

GECO 

CAMC 

WEL 

IL"D 

Minimum Cut-Off Grade 

? 

f!'lo . 
40/0 combined Lead + Zinc 

4P/o combined Lead + 7,inc 

ＴｾＶ＠ combined Lead + Zinc 

Minimum Intercept Thickness 

unknown 

unknown 

unknown 

8. 2 feet· 

10 feet 

That is, the difference between an 8?o and a 4?o cut-off, using a Grum 

model to extrapolate to the Vangorda deposit, we have the 9,400,000 short tons 

of in-situ geologic reserves at a 4% cut-off vs an 8% cut-off by GECO to 

arrive at a mineable open pit reserve. le., using the following graph, the 

9,400,000 short tons at an 8% cut-off used by GECO becomes 9,400,000 x 26 

= 15,768,000 short tons using a cut-off of 4%, as used by CAMC, 
15

•
5 

H.F. Ditchburn & Wright Engineers. These cut-off grade differences also 

account for most of the variances in the grade estimated for lead, zinc and 

silver. The cut-off grade vs lead, zinc and silver grade is shown graphically 

on the following pages (as estimated by Kerr Addison for the Grum Deposit):-
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CUT-OFF GRADE VS. TONNAGE 
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ESTIMATED 0/o LEAD GRADE VS CUT-OFF 
(TAKEN FROM GRUM MINERAL INVENTORY REPORT) 

12 10 8 

Cut-Off Grade 
%Pb +Zn 

6 4 
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ESTIMATED 0/o ZINC GRADE VS CUT-OFF 
(TAKEN FROM GRUM MINERAL INVENTORY REPORT) 

x 

10 e 

Cut-Off Grade 

% Pb +Zn 

6 4 
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3. Ore Reserve Specific Gravity Factor 

GECO and Wright Engineers Ltd used a specific gravity for ore 

of 3.6. This is much too low since the University of Toronto tests showed 

4.28 to 4.42 for Vangorda. CAMC's experience at Faro indicates 3.25-3.50 

for quartz sulphides and 4.0-4.1 for massive sulphides. •H.F. Ditchburn 

used 2.4 for surface detritus and waste rock to be stripped, 3.5 for quartz 

sulphides and 4.0-4.l for massive sulphides. 

These differences are very significant. A specifc gravity of one (1) 

is premised on a cubic foot of water which weighs 62.42381 pounds avoirdupois. 

On this basis a specific gravity of waste at 2.4 means 2.0225 short tons per 

cubic yard (27 cubic feet) thus l short ton requires 0.546 cubic yards or 

it takes 14.74 cubic feet of such material per short ton. A specific gravity 

of 3.1 requires 10.31 cubic feet per short ton and 4.10 requires only 7.817 

cubic feet per short ton. 

The difference between an ore reserve tonnage using a specific gravity 

of 3.6 and one using a specific gravity of 4.0 is that the low specific 

gravity estimator would calculate only 90% of the tonnage arrived at by 

the ･ｾｴｩｭ｡ｴｯｲ＠ who used a specific gravity of 4.0. The same volume <irrived 

at by the estimators (ore outlined area on cross-section times length 

between sections) using CAMC Faro practice for ore vs GECO and WEL shows a 

14.528% difference in tonnage for exactly the same ore volumes as between 

CAMC and GECO and WEL. 
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SPECIFIC GRAVITY FACTOR PER SHORT TON 

4.3 
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4.1 
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4. Metal Prices 

It is observed by H.F. Ditchburn that CAMC used progressively better 

metal prices in its internal (management-type) projections. It is clear 

that the metal prices used by CAMC's management provide us with the opinion 

of management on future metal prices. It seems fair and reasonable that CAMC 

management, in its various evaluations of Vangorda Mines Ltd., should have 

used the same metal price projections as it used for its own internal studies, 

particularly its Case 48-G upon which the new capital investment of 

$240,000,000. was vnlidnted. This would nlno nprly to the Vangorda Evaluation 

by CAMC completed in July 1980 (also dated Sertember 6, 1979). 

Tabulated below are the metnl prices used in the various estimates by 

Cyprus Anvil Mining Corporation (CAMC), H.F. Ditchburn & Associates Ltd. 

(fl!D) and by Wright Engineers Ltd. (WEL). 

METAL PRICES USED IN THE VALUA1'10N REPORTS 

($U.S.) 

Lead Zinc 

Years ｾ＠ｾ＠

CAMC Cases 21, 22 & 23 (Dec. 1978\ 1979 .10.00 32.G5 

rnso 32.00 34.02 

1081-1088 32.00 40.00 

CAMC Vangorda Evaluation Cases 1982-1987 32.00 40 .00 

CAMC Cases 3B-V & 4D-G (March 1980) 1980 43.00 39.22 

1981 42 .50 44.00 

1 ＰＸＲＭＱＹｾＺ［＠ 42.50 50.00 

case - HFD 1 (Oct. 1081) vangorda 

Valuation as at May 15/79 prices 1982-1992 fl5. G2 34.4G 

WEL Vanborda Ev<ilu3.tion (Sept 1981) 

WEL Prices (Weighted /\verage) 1982-J am 45.39 31. 91 

CAMC Pi·ices (ba$iS???) 1082-1901 44.4 50.00 

See footnote on page !JO. 

Silver Gold 

$/oz $/oz 

5.50 175 

6.00 175 

6.00 175 

6.00 175 

24.00 456 

20.00 400 

20.00 400 

8.38 26'7.G45* 

6.98 229.GO 

8.88 277. 5 0 
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The sensitivity of metal prices can be estimated but without considering 

actual paymetal recoveries, metallurgical performance and smelter contract 

specifics it is not very meaningful in itself. 

H.F. Ditchburn & Associates Ltd. in Case - HFD 1 and Case - HFD Z 

used the ACTUAL prices prevailing as at May 15, 1979, the date of the fair 

value to be established, giving due consideration to the details within the 

TOHO and MITSUI smelter contracts relative to payment dates, pricing dates, 

etc. The footnotes to H.F. Ditchburn's metal price assumptions are important. 

The quotational basing point and quality of metal product are specified 

in the smelter contracts and are very important. for example, lead is 

premised on "London Metal Exchange quotations for standard lead (morning 

session) averaged for the quotational period." "Standard lead" has a purity 

on the LME of 99.97% minimum whereas pig lead in the United States has a 

minimum purity of 99.85?0. A premium is paid for purity in the metal 

marketplace. For zinc, the price in the smelter contracts is premised on 

"the average of the European Producers Price basis for GOB zinc as quoted 

in the 'Metal Bulletin' of London, avcrrn1crJ for the quotational period." 

Zinc metal trades in 3 or 4 qualities. con stnnds for "good ordinary brands" 

used for galvanizing and is of nbout 9fl •. S?o zinc purity. "Electrolytic" 

zinc is 99.95?0 zinc whereas "special high grade" is 99.99?0 zinc purity. 

The premiums paid in the marketplace are quite significant ranging 2¢-3¢ 

per pound for special high grade. For zinc the "European Producer Price" 

is the pricing basis for CAMC zinc concentrates sold to TOHO and MITSUI and 

it differs materially from the LME price or N.Y. price for electrolytic 

grade. 

For silver the smelter contracts state "The price quoted by Handy & 

Harman of New York for silver contained in unrefined silver-hearing materials, 

currently at a discount of one percent (1%) per troy ounce from the 

published price for refined silver in commercial bars as.published in 

'Metals Week' of New York, averaged for the quotational period." 

Wright Engineers Ltd. used for June 8, 1979 a quoted U.S. price per 

troy ounce of $8.58. This does not compute with Handy & Harman's quotation 

for June 8, 1979 of $0.24 U.S. nor does it account for the 1% deduction 
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ie., 08.24¢ for its unrefined state as stipulated in the smelter contracts. 

For gold the smelter contracts state "at the average of the morning 

and afternoon fixings in London (in United States Dollars) as quoted in the 

'Metal Bulletin' of London, averaged for the quotational period.'' 

For cadmium in the zinc concentrate after deducting (0.2) units from the 

cadmium assay TOHO and MITSUI pay for "5mo at the producer's price for 

cadmium to consumers as published in the 'Metals lieek' of New York, for 

(1) ton lots, averaged for the quotational period." 

For copper in the lead concentrate after deducting 1.3 units MITSUI and 

TOHO will pay for 57?o of the copper above 3?o copper at the LME wirebar cash 

quotation for electrolytic copper wirebars, less 6¢ per pound, averaged over 

the quotational period. 

* vlright-. Engineers Ltd. on page 8-2 of :its Vangorda Mines Ltd. Property 

Evaluation dated September 19131 states, "* ll. 5. $267 .645 is indicated by 

Ditchburn under Metal Prices (page 37) in his report, however, U.S. $282.80 

is used in his cash flow projection." Actually, H.F. Ditchburn used 

$267.645 as stated. The problem WEL hnve is in rounding 5,285.16 troy ounces 

to 5 (ODO ozs) on page 39. The actual calculation of HFD was 5,285.16 ozs of 

gold paymetal times $267.645/troy ounce equals $1,413,546 when rounded on 

page 39 becomes $1,414,000 so there is no error as inferred by Wright Engineers 

Ltd. 

The above notes are important. They point out the pricing basis, the 

various deductions, the quality of metal for the price basis, etc. all very 

familiar to metal brokers, smelters and mining companies but often not 

recognized as significant by many evaluation engineers not familiar with the 

many metal marketing and smelter contract nuances. 

5. Metallurgical Performance 

A table, showing the variables between estimators for concentrate grades 

and metallurgical recoveries coupled with metal prices used, is presented on 

the following page. Also presented are graphic presentations of how 

concentrate grade and value per tonne of concentrate vary with price and 

concentrate grades for both lead and zinc. 



Mf'I'ALLl.'P.GICAL PEFF:JPNAt;GE VARIANCES IN THE VARI')!.!$ VALUATION EEPORTS 

Case 

CAMC Case 21 (no fine grind) 

CAMC cases 22 &. 23 (fine grinC) 

CAMC case 1 Vangcrda Mines Ltd. 

Evaluation 

CAMC case 3B-V & 4E-G 

CAMC case l Vangorda Mines Ltd. 

Evaluation 

case - HFD 1 & case - H?D 2 

Vangorda Valuation 

WEL Vangorda Evaluation 

CAMC Actual Results 1970-1979 

for comparison 

Date of 

ｅｾｴｩｭ｡ｴ･＠

Hov. 19i3 

Nov. 1978 

Sept. 6/79 

March 1980 

july 1980 

":ct. 1981 

Sept. 1981 

(,) 

"/n Recoveries 

.Into Concentrate 

Seler;t Select 

Lead Zinc 

i7. 33 74.73 

77. 81 77 .59 

80.0 84.0 

82 .31 83.04 

80.00 77.0 

80.00 84.0 

80.0 84.0 

83.34 76.55 

Grade of Concer.trates 

In Lead conce:itra te In Zinc Concentrate 

Silver Gold 

(Y0 Lead oz/DMT oz/DMT 110 Zinc 

61. 27 14.00 N/A 50. 91 

61.43 18.40 N/A 53.05 

62.0 28.0 0.15 56.0 

59.58 20.29 0.077 53.34 

50.0 18.50 0.21 52.8 

62.0 28.0 0.15 56.0 

62.0 28.0 0.15 56.0 

t35 .19 14.0 ｴｾ＠ /A 50.41 
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It is difficult indeed to rationalize the differing metallurgical 

recoveries and varying concentrate grades. On page 22 of the December 1978 

CAMC report entitled, ANVIL DISTRICT ACQUISITION PROGRAM, the following 

statements were made by CAMC regarding metallurgical improvements, as 

follows:-

"-Lead concentrate grade remains at 61.0% Pb with an increase in recovery 

from 85?o to 87. S?o." 

"-Zinc concentrate grade will increase from 50. B?o to 51. 7?o, while zinc 

recovery will increase from 82?; to ＸＵｾｯＮＢ＠

In the CAMC report of March 1980 enti tlcd, THE DEVELOPMENT OF THE 

VANGORDA PLATEAU ORE DEPOSITS pages 25 to 29, we have the PREDICTED PLANT 

METALLURGICAL PERFORMANCE for Faro ores; for Grum ores and for Vangorda 

ores, as follows:-

rlGUR[ 2·12 

PR[01CT£0 PLANT H[T.t.LLURGlCAL P[AFORIUINC£ - FARO OR[ 

I ASSAYS DISTRIBUTION 
I 
I 

I OR[ SOURC.[ CON(. LEAD ZllK I GOLD I SlLYER I ARSENIC I H!RCURY I LE"O ZINC I GOLD SlLYER I 
l• I 

I 
I 
I 
I 
! f•rO Zone Ill 
I 
I 

I 
I CON((HTRATE 
I 
I 
I 
I 
t Lted 
I 
I Zinc 
I 

J le•d 
I 
I Zinc 
I 

LEAD 
Pb 

.. 
Z.5 

Pb 
., 

Ag I As I ttg 
\ \ I g/tonnt I g/tonne I g/tonnt I \ 

I I I I 

" ••• ••• 0.03 I •• 
I 

Sl.S 0.01 I lOO 

FIGURE 2-9 ----
PCJ'[fll(T[D PLANT MtlALLUAGiCAL P(RFORMfl.NCE - GRUM OR[ 

ZINC 

'" 
11 

55 

, . 
I 
I 
I 

ASSAYS I 
GOLD I SILVER I ARSENIC I MERCURY I 

Au I Ag I As I Hg I 
g/tonnt I g/tanne I I g/tonne I 

l.5 

I I I 

750 

rlGUR[ 2-10 

0.10 I 90 
I 

0.05 l 6SO 
I 

LEAD 
Pb 

BO 

PREDJCT[O PLANT METALLURGICAL P£RrORMANC[ - ｖｾｎｇｏｦｬｏａ＠ ORE 

Pb 
,, I ., 

\ \ I \ 

I 

67. s ll 

88.5 

DI STA1BUT ION 
ZINC I CiOLO 

Zn I Au 

' I 

JJ 

BJ 

., 
' 

" 

SILVER ., 
6> 

I 
I 
I 

-·-, 
I ASSAYS I DISTRl8UTl0N 
I CONCENTRATE L[AO ZINC GOLD I SllYER I ARSENIC I MERCURY I LEAD 21HC I GOLD SIL YER 
I Pb Z• ., 

I Ag I As I Hg I Pb lo I A, Ag 
I ' \ g/tonnt I g/tonne l • J 9/tonne 1 • ' I • • I I I I I 
I 
I Le lid 50 6. 5 m o.zs 60 BO 35 55 
I 
I Z tnc 52 .B 0.10 300 n 
I 

To conver·t grams per metric tonne of gold and silver to troy ounces per metric tonne i 

in the above tables use the factor one troy ounce equals 31.104 grams. 

Eg. 11 575 g/tonne 11 equals 18.486 troy ounces/tonne. 

I 
I 
I 
I 
I 



------------------------- H.F. DITCHBURN & ASSOCIATES LTD, ＭＭｾ＠

-93-

The metallurgical improvements indicated by The Noranda Milling Committee 

in 1977, followed by CAMC test metallurgical work, followed by mill modifications 

to incorporate fine grinding, when taken together ARE THE MOST IMPORTANT FACTOR 

IN IMPROVING CAMC'S OPERATING PERFORMANCE and upon which the $240,000,000 

modernization program (The Development of the Vanqorda Plateau Ore Deposits 

report dated March 1980) was premised by CAMC mnnagement. 

To understand better the full meaning of these improvements, metal prices 

remaining unchanged, I present the calculations and graphs below:-

NET VALUE PER DMT OF ZINC CONCENTRATES VS CONCENTRATE GRADE 
(using HFD Case 1 and TOHO smelter contract) 

1. For a 50% Zinc Concentrate: 

Paymetal per rn1T - 1102.31-176.37 (8 units min) 
Paymetal $per DMT - Gross sales = 925.942 x 34.458¢ 
Less: smelting toll/DMT ($134.00 + (2.85 x 7.243) 

ocean freight & insurance Ｕｾ•＠ moisture 
Skagway costs ® $4. 36 Cdn/l•ST 
Truckhaul @ $31. 26 Cdn/\1ST 
Subtotal 

Paymetol value at Mine Bins Faro 

( $1 U.S. = $1.1594 Cdn) 

2. For a ＵＳｾ•＠ Zinc Concentrate: 

Paymetel per DMT - 1168.45-176.37 (8 units min) 
Payrnetal $ per DMT - 992.08 x 34.4513¢ 
Less: outgoing costs beyond Faro 

Paymetal value at Mine Bins Faro 

3. For a ＵＶｾ•＠ Zinc Concentrate: 

Paymetal per DMT - 1234.58 x 0.85 
Paymetal $ per DMT - 1049.39 x 34.458 
Less: outgoing costs 

Paymetal value at Mine Bins Faro 

= 155.64 
= 15.15 
= 3.93 
= 28. 23 

202. 95 

OR 

OR 

OR 

Per DMT 
= 925.94 lbs 
= $319.06 U.S. 

(202.95) U.S. 

$116.11 U.S. 

$134. 62 Cdn. 

992. 08 lbs 
341. 85 U.S. 

(202.95) 

$138.90 U.S. 

$161.04 Cdn. 

1,049.39 lbs 
$361. 60 U.S. 
(202.95) 

$158.65 U.S. 

$183. 94 Cdn 
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NET VAWE AT MINE BINS FARO 
OF ZINC CONCENTRATE AT VARYING 
CONCENTRATE GRADES 8 ZINC PRICES 

I 

x 

350 

300 

250 

200 

150 

100 ＮＮＱＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾ＠ 100 

33 35 40 45 

European producer price 

"GOB" Zinc in U.S. C /lb 

50 
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NET VALUE PER DMT OF LEAD CONCENTRATE VS CONCENTRATE GRADE 
(using HFD Case l and TOHO smelter contract) 

1. For a 50?o Lead Concentrate: 

Paymetal per DMT - 1102.311 lbs x 0.95 = 
Paymetal $per DMT - 1047.19 x 55.617¢ = 
Less: smelting toll/DMT ($94.00 + 30.00 + 32.92) 

ocean freight & insurance @ $16/WMT @ 6% 
Skagway costs @ $4.36 Cdn/\-IST 
Truckhaul@ $31.26 Cdn/WST 
Subtotal 

Paymetal Value at Mine Bins Faro 

= 
= 
= 
= 

173.92 
15.15 

3.98 
29. 72 

221. 77 

OR 

Per DMT 
1,047.19 lbs 

582.42 U.S. 

(221. 7/)U.S. 

$360.65 U.S. 

$418 .14 Cdn 

($1 U.S. = $1.1594 Cdn) Lead Concentrate contains 6?o moisture 

2. For a 55?o Lead Concentrate 

Paymetal per DMT - 1212.542 lbs x 0.95 = 
Paymetal $per DMT - 1151.91 x 55.617¢ = 
Less outgoing costs beyond Faro 

Paymetal Value at Mine Bins Faro 

3. For a 60?0 Lead Concentrate 

Paymetal per DMT - 1322.773 lbs x 0.95 = 
Paymetal $ per DMT - 1256.63 x 55.617¢ = 
Less outgoing costs 

Paymetal Value at Mine Bins Faro 

OR 

OR 

1,151.91 lbs 
640.66 U.S. 

(221. 77) 

$418.89 U.S. 

$485. 66 Cdn 

1,256.63 lbs 
698.90 U.S. 

(221.77) 

$477.13 U.S. 

$553.18 Cdn 

LM[ Standard 
Lead Price 

US¢/ lb 
Net Value at Mine $/DMT Cdn 

-- '\ ｾｾｾ＠
ｊｫＺｾ｜Ｎ＿ｾ｡ｳ･＠ - HFD 1 

50?o Cone. 

$228.52 
349.93 
418.14 

55?o Cone. 

$277. 08 
410.65 
485.66 

60?0 Cone. 

$325. 65 
471. 34 
553.18 
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NET VALUE AT MINE BINS FARO 
OF LEAD CONCENTRATE AT VARYING 
CONCENTRATE GRADES 8 LEAD PRICES 

45 50 

LME "Standard" lead price in U.S. */lb. 

"' "' "' u 
0 ... 
:c 
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The analysis of these most important five variables is rather 

complicated and the above notes with examples are only included to be 

helrful to readers of this report. 

********************* 
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WHAT IS AN AVERAGE TON OF VANGORDA PLATEAU MINEABLE ORE 

WORTH TD CYPRUS ANVIL MINING CORPORATION? 
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WHAT IS AN AVERAGE TON OF VANGOROA PLATEAU MINEABLE ORE WORTH TO CYPRUS ANVIL 
MINING CORPORATION? 

and 

HOW DO H.F. DITCHBURN & ASSOCIATES LlD'S. CASE - HFD 1 and CASE - HFD 2 COMPARE 
WITH THE ACTUAL OPERATING EXPERIENCE AND WITH THE MANY PROJECTIONS AND 
EVALUATIONS BY CYPRUS ANVIL MINING CORPORATION, WRIGHT ENGINEERS LTD. AND 

HUDSON BAY OIL. AND GAS LIMITED? 

ACTUAL OPERATIONS AT FARO (January 1, 1970 to June 30, 1979 

For the first 9l:i years of operations at Faro, the actual NET CASH FLOW 

from operations at June 30, 1979 was (from shareholder reports) about 

$79,280,000 or $3.25 per DST mined and milled 

The details of this factual historical data are ｳｵｭｾ｡ｲｩｺ･､＠ below:-

HISTORICAL ACTUAL VALUE OF ONE DRY SHORT TON 

OF ORE MILLED BY CAMC FROM JANUARY 1, 1979 TO JUNE 30, 197 9 

Cumulative Actual 

Jan. 1, in70 to June 30, 1079 

Net Profit 

Plus Depreciation and Amortization 

Gross cash Flow 

Less: Debt Repa:yment 

Continuing Capital Investment & Development 

Net cash Flow after debt repayment & on-going investments 

Add: Working Capital at June 30, 1979 

Dividends paid up to June 30, 1979 

NET CASH FLOW From Operations at June :JO, 1!179 

NET CASH FLOW - $ per DST milled (24,378,000 DST) 

$ 115,519,000 

59,78S,OOO 

175,307 ,000 

87 ,303,000 

58, 791 ,000 

29,213,000 

32,351,000 

17,716,000 

$ 79,280,000 

$ 3.25 

Footnotes to CAMC's Historical Operations on the following page ...... . 
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NOTES: Weighted Average Grade Mined January 1, 1970 to June 30. 1979:-

Lead 

Zinc 

Combined 

3.00'/o 

5. 6&'/o 

9.5&'/o 

Weighted Average Metal Prices Actually Received January l, 1970 to 

June 30, 1979:-

¢/lb Lead 

¢/lb Zinc 

$/troy oz sj.lver 

$/troy oz gold 

Cdn 

22.88 

29. 87 

3.86 

N/A 

Paymetal Sold, January 1, 1970 to June ｾｯＮ＠ 1979:-

Lead lbs 

Zinc lbs 

Silver troy ozs 

Gold troy ozs 

1,653,245,000 

1,943,208,000 

18,145,35G 

N/A 

DST Milled January 1, 1970 to June 30, 1979:-

24,378,000 DST 

For complete details see shareholder reports and Appendix 1 

giving complete production statistics for CAMC operations 

historically for calendar years 1970 to June 30, 1979 inclusive. 

OTHER FINANCIAL DATA (at June 30, 1979) 

Long Term Debt ..•....•.•..........•....•.•..•.••.•......••.•..•..• 

working Capital, before property acquisition ..•..........•...••.•. 

Dividends paid cumulative to June 30, 1979 •...•.....•.••.•.•.•..•• 

Retained Earnings ........•....•.••.•......•..........•.••.•....•.• 

Shareholder 1 s Equity ..•..•..... :. , . , ..•....•.........•....•....•.. 

$ 4,853,000 

32,235,000· 

17,716,000 

88,492,000 

95 ,624,000 

$9,726,000 +property acquisition of $22.509,000 as placed in company 

accounts on May 15, 1979. 
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VALUES AS REPORTED IN CAMC'S REPORT ENTITLED "ANVIL DISTRICT ACQUISITION 
PROGRAM" dated December 1978 

There are three cases in this rerort, namely:-

Case 21 - Modified 5 year plan 1979-1983 for Faro alone with no mill 
modifications. 

Case 22 - Grum ore delivered in 1982 with mill modificutions by 1982. 

Case 23 - Grum ore delivered in 1982 with mill modifications by 1982 

Mill modifications involving fine grinding improvements were incorporated 

into Cases 22 and 23 but not Case 21. All cases were financed by bank debt 

and NOT by equity financing. 

ANALYSIS OF NET PHESEN1' VALUES· 

(ie. discounted net cash flows as at January 1, .1979) 

Discount CASH FLOW AVAILABLE NET PRESENT VALUES 

case and 

Production Period 

case 21 1979-1988 

Case 22 1979-1992 

Case 23 IH79-1992 

Factor 

o/o 

10 

12 

14 

10 

12 

14 

10 

12 

14 

$ Cdn $ Cdn 

millions mil 1 ions 

$140 .497 $76.050 

140.497 GB .191 

140.4n7 61. 39G 

222 .170 88. a5G 

222.470 75.139 

222.470 64.060 

234.506 93.010 

234.506 78.810 

234.506 67.128 

U.S. Metal Prices Used in Above Cases by CAMC 

Years Ikad ¢/lb Zinc ¢/lb Silver $/t. 07. Gold 

1979 30.00 32.65 5.50 

1980 32.00 34 .02 6.00 

1981-1992 32.00 40.00 G.00 

Note by H.F. Ditchburn 

$/DST 

Milled 

$2.15 

1. 92 

1.73 

1.74 

1.47 

1. 26 

1.82 

1.55 

1. 32 

$/t. oz 

l 75 

175 

175 

* These CAMC estimates of "NPV" (net present value) on pages 21-4, 22-4 

and 23-4 of its report are calculated by deducting dividends of $4,569,000 

annually. CAMC has used incorrect valuation procedure since the prime object 

is to arrive at a NPV for the equity shareholder. Dividends are indeed part 



ｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭ H.F. DITCHBURN & ASSOCIATES LTD. ----. 

-102-

of the net cash flow generation to shareholders. Thus in all these cases 

CAMC have undervalued the projects by an undiscounted cash flow of $41,121,000. 

For more complete details please refer to the full text of CAMC's report 

ANVIL DISTRICT ACQUISITION PROGRAM, December 1978. 

VALUES AS REPORTED IN CAMC's REPDRT."THE DEVELOPMENT OF THE VANGORDA PLATEAU 
ORE DEPOSITS" dated March 1980. 

This is believed to be the internal management project evaluation 

report presented by CAMC's management to its Board of Directors and to its 

then parent company, Standard Oil of Indiana (AMOCO), for the approval of 

the $240, ODO, DOD program in May 1980. It is therefore, a most significant 

document and very material to any evalu8tion of Vangorda. 

Three cases, Case 1, Case 3B-V and Case 48-G were presented in this 

document with Case 48-G thought to be very close to the case approved and 

currently being executed by CAMC. This is the understanding given to 

H.F. Ditchburn by Gordon Davis. This case is detailed within this report 

and is better described as "CASE 4B-G REV G + V DEV 85 Fine Grind 82" or 

as described in section 2.9 FINANCIAL ANALYSIS, on pages 37 to 40 of this 

report, to quote:-

"4B-G 

The mill modifications would be complete by 1982. From 1985 Grum ore would 

constitute half of the mill feed until the exhaustion of the open pit 

reserves in 1993. Thereafter, the Vangorda ore will replace that from the 

Grum pit. 

The basic assumptions used in the construction of these cases are:-

a) Open pit reserves of the Vangorda Plateau deposits are as shown in 

Figure 2-2. 

b) The capital expenditures shown in Figure 2-19 are based on January 

1900 dollars. 

c) Ores from all sources are compatible for milling in any given ratio 

without adverse effects on the metallurgical performance. 

d) Mining costs are based on experience with the Faro operation. Contract 

pre-production stripping costs are based on the results of an 

independent study. 
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e) Milling costs will increase by about ten percent due principally 

to increased steel consumption. Power ·costs have been increased 

to reflect the high price of diesel generated power. 

f) Transportation to tidewater and terminnl costs are at present levels. 

g) Ocean freight costs will be as follows:-

FIGURE 2-17 

OCEAN FRElGHT RATES U .. <;. $/tonne 

1980 1981 1982 AND ONWARD 

To Japan 20.50 22 .00 22.00 

To Europe 39.50 40 .00 40.00 

h) Treatment charges are at current levels under Japanese and European 

concentrate sales contracts. 

i) The price and exchange assumptions shown below are expressed in 1980 

dollars. 

FIGURE 2-16 

METAL PRICE AND EXCHANGE RATE ASSUMPTIONS 

1980 1981 1982 AND ONWARD 

zjnc u .s. ¢/lb :J9. 2:J 11.0 50.0 

L<:ad U.8. ¢/lb 43.0 ＧＱｾＮｲ［＠ 42 .f) 

Silver u.s. $/oz 24. 00 20.00 20.00 

Gold u.s. $/oz 456.00 400.00 400.00 

u .s. 1$ CDN .$ 1.124 ] .050 1.025 

j) No residual values for either plant or equipment have been included 

for in these 8alculations. 

k) In the opinion of the company's tax counsel, each of the Grum and 

Vangorda depos:i ts will constitute a "new mine" and all expenditures 

being considered will be subject to the fast write-off provisions 

for new mines (lom;). 

With the exception of railway track and related property, all 

expenditures will also qualify for earned depletion (33.3%). The 

company is seeking an advance tax ruling from the Department of 

National Revenue confirming the opinion of counsel. 



H.F. DITCHBURN & ASSOCIATES LTD. ---

-104-

FIGURE 2-18 

A COMPARISON OF FINANCIAL DATA - 3B-V and 4B-G 

CASE DCF/ROI ESCALATED COST 

"/o $ m].llion:; (1980 $) 

3D-V 29.0 238 

4B-G :31 • 5 2G8 " 

********** 

CASE 4B-G ANALYSIS OF NET PRESENT VALUES• 

Case and 

Production Period 

Case 4B-G 

1980-1995 

Note by H.F. Ditchburn 

Discount 

Factor 

"/o 

10 

12 

14 

CASH FLOW l•VAILABLE 

$ Cdn 

Millions 

$808.184 

808 .1 84 

808.184 

NET PRESENT VALUE 

as at Januarl ll79 

$ Cdn $/DST 

Millions Milled 

$354.762 6. 06 

208.627 6.06 

270.440 5. 31 

* The 1900 dividend of $6,126,000 should NOT have been deducted in 1980. 

Terminal (1995) working capital of $33,564,000 should have been added to 

arrive at Net Cash Flow Available For the Equity Shareholder, the object 

of any discounted cash flow valuation. Probably the CAMC financial 

executive who prepared this case was trying to find the cash generation 

after the 1980 dividend had been declared and also assumed on-going 

operations at the end of 1995. This is not the same as Net Cash Flow 

Available to the Equity Shareholder. CAMC's NET PRESENT VALUES are therefore, 

understated by $39,690,000 before discounting in all the above estimates. 

For complete details please refer to the full text of CAMC's report, THE 

DEVELOPMENT OF THE VANGORDA ORE DEPOSITS. 
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The three reports by CAMC entitled, 

ANVIL MINING CORPORATION, dated July 24, 

VANGORDA EVALUATION BY CYPRUS 

' 1979, September 6, 1979 and 

September 6, 1979 (but actually completed July 

in the table below:-

7 to 30, 1980) are compared 

COMPARISON OF ALL KNOWN CAMC VANGORDA EVALUATION CASES 

Case 

Sept. 6/79 Case 1 

Grum Parameters July 1879 

6,000,000 DST 

Sept. 6, 1979 

Case 2.1 

July 7, 1980 Gase 1.1 

July 1979 Parameters 

6,765,0QO DST 
' 

July 30, 1980 Case (1+2) .1 

July 11, 1980 Case 1.2 

6,765,000 DST 

July 7, 1980 case (1+2).2 

8,977 ,000 DS.T 

July 10, 1980 Case 1.3 

6,765,000 DST 

July 30, 1980 Case (1+2) .3 

8,977,000 DST 

Production 

Period 

1982-198G 

1982-1987 

1982-1988 

1982-1990 

1982-1988 

1982-1990 

1982-1988 

1982-1990 

Discount 

Fae tor 

"h 

10 

12 

14 

10 

12 

14 

10 

12 

14 

10 

12 

14 

10 

12 

14 

10 

12 

14 

10 

12 

14 

10 

12 

14 

NET PRESENT VALUES• 

as at Januarl l, 1979 

$ Cdn $/DST 
Millions Milled 

-32.522 -5. 25 

-33.865 -5 .'46 

-34.796 -5.61 

-24.245 -3.91 

-27.052 -4.36 

-29.185 -4.71 

-47. 250 -6.98 

-47.085 -6. 96 

-46.090 -6.81 

-49.038 -5 .46 

-48.578 -5.41 

-47. 941 -5.34 

-13.603 -2.01 

-16.916 -2 .iiO 

-19.566 -2.89 

-13.287 -1.48 

-16 .602 -1.86 

-19.409 -2.16 

< 4.067 +0.60 

- 1.020 -0.15 

- 5.226 -0.77 

+ 4.469 +0.49 

- 0.683 -0.07 

- 4. 943 -0.55 

Note by H.F. Ditchburn 

* CAMC's parameters for all its Vangorda Evaluations assume 100% equity 

financing. As such, when arriving at a cumulative total "CASH AVAILA. FOR 

DISTRIB.'' line 25, accounting code 116, the resulting numbers are incorrect 



ｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭ H.F. OITCHBURN & ASSOCIATES LTD. ＭＭｾ＠

-106-

for valuation of Vangorda shares. Valuing Vangorda Mines Limited shares 

is different from valuing the Vangorda project as part of C.AMC's operations. 

It is incorrect to deduct the equity investment since this was provided 

by the equity shareholders. It is NOT like a debt having prior call on cash 

generation. Accordingly in all CAMC Vangorda Evaluation cases the 

$95,809,000 9educted during the pre-production period (1979, 1980 and 1981) 

is simply NOT CORRECT when valuing a share of Vangorda Mines Limited. In 

the eyes of CAMC's corporate financial officer, who is probably most 

interested in cash balances for overall corporate purposes, it may be correct. 

However, the Vangorda project under consideration is a separate free­

standing project, to be managed, financed and operated without a parent 

company or as a subsidiary operation of CAMC. 

To be sure, if the management of Vangorda Mines Limited elected 

(as assumed by CAMC) that all financing was by equity then more shares would 

have to be sold (or possibly some combination of convertible preferred 

plus common shares) to raise the $95,809,000 from its shareholders, prior 

to the project commencement. 

lvhether the Vangorda Mines Ltd., free-standing 3,000 t.p.d. mine-mill 

project, can payback its shareholders at the end of the venture is the 

acid test for any 10010 equity financed venture. On this basis there is 

indeed positive cash flow on hand for the equity shareholder at the end of 

each case ranging from $46,487,000 to $146,426,000 as set out below:-

1'?/11AZ,,OCX' 
POSITIVE CASH FLOW AT END OF' ASSUMED PRODUCTION FROM 

WHICH TO PAYBACK THE EQUITY SHAREHOLDER 

ｾ＠
Computer CASH GENERATION Less Equity EQUALS 

Print-out FROM PROJECT Financing DIVIDENDS 

Case Date as reported by CAMC To ｐ｡Ｎｾ｢｡｣ｫ＠ AFTER PAYBACK 

($millions) ($ millions) ( $ mil lions) 

Case l Sept 6/7 9 + 80.423 $95.809 -15.386 I 1 
Case 2.1 Sept 6/79 +124.936 95. 809 +21.127."q.} 

case 1.1 July 7/80 + 54.195 95 .809 -41.614 

ｃ｡ｳｾ＠ (1+2) .1 July 30/80 + 46 .487( 95 .809 -49.622' J 
case 1.2 July 11/80 +114.913 95.809 +28. 331 ｴｾ＠ Ｌｲｾ＠
case (1+2) .2 July 7/80 +llG .544 j 95.809 +20.735. 

1.3 July 10/80 95.809 +50.617 ' Case +146.426 '7 Ｍ｜ｾｲＮ＠

Case (1+2) .3 July 30/80 +153.742 95.809 +57.933 
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Thus, in 5 out of the 8 cases estimated and presented by Cyprus Anvil 

Mining Corporation there is positive cash flow generation after payback 

at the end of the Vangorda project. (No case considers taxation, or the 

reinvestment of positive annual cash generation at bank interest rates to 

earn interest and generate additional funds for the equity shareholder, 

as in a sinking fund.) This positive cash flow, "CASH GENERATION FROM 

PROJECT" in above table, could be used by the management of Vangorda Mines 

Limited to pay dividends, or to explore for new properties, or acquire new 

mines or other ventures since it does not have any funded debt obligations. 

It is true in 3 out of 8 cases there are insufficient funds to pay dividends 

to Vangorda shareholders equal to the amount they (theoretically) paid for 

the shares of Vangorda. In 5 out of 8 cases the equity shareholder could 

be paid back all the money invested plus sufficient dividends to give said 

equity shareholder a good return on the original investment. The equity 

shareholders (under the CAMC & WEL assumptions) bought the Vangorda Mines 

Ltd. treasury shares in early 1979 believing the share price would be repaid 

with "rent" for its use. So in some crises the equity shareholder gets a 

return and in other cases he does not. Such is the nature of business with 

many inherent risks' 

Therefore, to arrive at a price per Vangorda Mines Ltd. share at the 

conclusion of mining, discounted to May 15, 1979 (the object of this 

specific Vangorda Mines Ltd. Valuation), it is necessary for both Cyprus 

Anvil Mining Corporation and Wright Engineers Ltd. to restructure their 

valuation estimates to give effect to the 100% equity financing which they 

both elected to employ for Vangorda Mines Limited. In many similar valuations 

the annual cash generation is usually considered to be reinvested at a bank 

interest rate to build-up the total cash generated by the project at its 

completion. Proper capital cost allowance, earned depletion, and tax 

accounting is absolutely necessary for such a valuation using 100% equity. 

H.F. Ditchburn has not revised the estimates of CAMC and WEL on this fair 

and proper basis for valuing a mining company share. 



H.F. 0 ITCH BURN & ASSOCIATES LTD. ＭＭｾ＠

-108-

THE WRIGHT ENGINEERS LTD. VANGORDA MINES LTD. PROPERTY EVALUATION 

REPORT DATED SEPTEMBER 1981 

Case and 

Production Period 

WEL Prices 

8,243,000 DST, 

945 DST/day, 

1982-1991 

CAMC Prices 

Discount 

Factor 

"/o 

10 

12 

14 

16 

18 

10 

12 

14 

16 

18 

Note by H.F. Ditchburn 

CASH FLOW AVAlLABLE' 

$ Cdn 

(millions) 

$ -35.942 

-35.942 

-35.942 

-35. 942 

-35.942 

+28.539 

+28.539 

+28.539 

+28.539 

+28.539 

NET PRESENT VALUES• 

as at Januar;[ 1, 1979 

$ Cdn $/DST 

(millions) milled 

$ -50.058 $-6.07 

-50.774 -6.16 

-51.108 -6.20 

-51.141 -6.20 

-50.938 -6.18 

-15.635 -1. 90 

-20.050 -2.43 

-23.587 -2.86 

-26.408 -3.20 

-28.639 -3.47 

* The positive cash flow at the end of production from which to payback the 

equity shareholders is as follows for Wright Engineers Ltd. estimates:-

Less Equity EQUALS 

CASH GENERATION Financing DIVIDENDS 

case FROM PROJECT To Pa::t:back AFTER PAYBACK 

($ millions) ( $ mill ions) ( $ millions) 

\'.'EL Prices $ +GO.OG3 $92.337 $ -32.274 

CAMC Prices +124.000 92.337 +31.693 

The same principles of valuation of a mining share apply to WEL estimates 

as to CAMC' s as outlined on page 106 of this report. WEL elected 100% equity 

financing so the Vangorda Mines Ltd. project has positive cash generation 

for the equity shareholder. Using WEL prices the venture falls $32,274,000 

short of paying back Vangorda Mines Ltd. equity shareholders so in the 

original project financing the shareholders paid too much for their shares! 

Using CAMC prices, the equity shareholders in the Vangorda Mines Ltd. project 

would get their original investment back with dividends of $31,693,000 

before considering interest earned by reinvestment of annual cash flows. 
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On the factual data and estimates at hand, the answer to the question, 

"WHAT IS AN AVERAGE TON OF VANGOROA PLATEAU MINEABLE ORE WORTH TO CYPRUS 

ANVIL MINING CORPORATION?", is $3.25 per OST, based on historical actual 

results; $1.26 to $2.15 per DST, based on Cases 21, 22 and 23 completed in 

December 1978 and $5.31 to $6.96 per DST, based on Case 48-G completed 

during March 1980 by CAMC which estimate was used to authorize the 

$240,000,000 project now well underway. 

By comparison H.F. Ditchburn's estimates detailed in this report result 

in a worth (NPV, or net present value) for the Vangorda deposits to be 

$2.16 to $2.61 per DST, if free-standing, and $4.20-$4.91 per DST if 

integrated into CAMC's existing operations. These particular NPV estimates 

place a value on a share of equity (common stock) of Vangorda Mines Limited 

at $12.21-$14.78 per share, if free-standing, and $23.76-$27.81 per share, 

if integrated. 

CHANGE OF CONTROL AND SALE OF CYPRUS ANVIL MINING CORPORATION 

Standard Oil of Indiana (AMOCO), a Chicago based company, bought Cyprus 

Mines Corporation, based in Los Angeles, California, for about 

$460,000,000 U.S. on September 21, 1979. Cyprus Mines Corporation owned 

at that time 63?o of Cyprus Anvil Mining Corporation (CAMC) in Canada. The 

Canadian Foreign Investment Review Agengy (FIRA), despite repeated requests, 

did NOT approve the passing of control to AMOCO in the United States. This 

caused CAMC's and AMOCO's management to tender the sale of CAMC to a 

"Canadian" company suitable to FIRA, and many· companies were solicited. 

On August 7, 1981 AMOCO sold for $212,600,000 (Canadian) its 63% interest 

(4,805,550 shares) in CAMC to Hudson' Bay Oil and Gas Company Limited (HBOG), 

of Calgary, Canada. (HBOG's control was bought in June 1981 by Dome 

Petroleum Limited of Calgary.) Thus, FIRA problems of CAMC and AMOCO were 

resolved and currently CAMC is a wholly-owned subsidiary of HBOG which in 

turn is a subsidiary of Dome Petroleum both "Canadian" companies in the eyes 

of FIRA in Ottawa. 
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The point relative to the "fair value'' of 

price of ($212,600,000 Cdn + 4,805,550 

for ＶＳ＿ｾ＠ of CAMC. This price of. $44. 25 

shares) 

Vangorda Mines Ltd. is the 

$44.25 per share paid by HBDG 

per share of Cyprus Anvil Mining 

Corporation was believed to be based upon definitive evaluations by AMOCO, 

CAMC, HBOG, and their respective fiscal agents and consultants. This 

transaction placed an overall "fair value" on Cyprus Anvil Mining Corporation 

of $44.25 per share. (Wood Gundy Limited acting as syndicate manager made 

a tender offer of $44.25 per share for the remaining 37% interest of CAMC 

not already owned by HBOG in July-August 1981.) 

As at December 31, 1980 there were 7,697,304 shares of CAMC issued with 

management stock options outstanding on 89,234 shares at prices from $7.75 

to $17.75 per share. It is reasonable to assume said stock options were 

exercised prior to, or during, the tender offer of HGOG thus there was 

probably about (7,697,304 + 89,234) 7,768,538 shares issued at that time. 

The total paid by HBOG for ＱＰＰ＿ｾ＠ of CAMC, on this basis is $44. 25 Cdn x 

7,768,538 = $343,757,800 Cdn. 

Price paid for CAMC 
Less Working Capital June 30/81 
Less Bank Loan Assumed by HBOG 
Add Stock Option Exercise 

Equals "Fair Value" of CAMC ore 

$343,757 ,BOO 
3,499,000 

26,795,000 
1,142,000 

reserves August 1981 $314,605,800 Cdn 

(1,511,421 - 369,000) 

The CAMC ore reserve position at December 31, 1980 was stated in 

CAMC's 1980 annual report. 
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ESTIMATED MINEABLE OPEN PIT RESERVES 

(At June 30, 1981) 

Mincablc: Bezervc:> Ore Grade 

Deposit tormes '/o Lead tY/o Zinc Sil vel' g/tonne 

Faro - Zone I & III 

- Zone II 

Grum 

Vangorda 

Total Open Pit Mineable Reserves 

as at January 1, 1980 •• 

Less Actual Production 

- 1980 

- To June 30, 1981 

Net Open Pit Mineable Reserves 

at June 30, 1981 

26,385,000 2.9 

3,724,000 2.7 

15,583,000 3.1 

6,134,000• 3.5 

s1,s2G.ooo•• 3.0 

2,825,000 3.12 

l,253,000 3.19 

47,748,000 2 .98 

OTHER LEAD-ZINC-SILVER RF.SERVES''' 

(drill-indicated, or in-situ, or unrerined) 

Grum (underground) 12,217 ,000 3.1 

Dy Deposit 21,000,000 5.6 

Swim Deposit 4,300,000 3.8 

Cirque Deposit 30,000,000 2.2 

Elf & Fluke Deposits N/A N/A 

Total Other 67,517,000 

TOTAL ALL CATEGORIES OF RESERVES 

At June 30, 1981 115,265,000 

4.6 

4.3 

5.0 

4.6 

4.7 

4.68 

4.47 

4.71 

4.9 

6.9 

4.7 

7.8 

N/A 

Proven and Indicated in 1918 annual report were stated as 

8,500.000 tormes 3.2Jlo lead and 5.0'1fo zinc plus 55 grams/torme 

silver. 

34.8 

42.5 

47.0 

50.2 

40.8 

N/A 

N/A 

48 

85 

47 

48 

N/A 

.. Please refer to Figure 2-2, page 14, of THE DEVELOPMENT OF THE 

VANGORDA PLATEAU ORE DEPOSITS, ｾｲ｣ｨ＠ 1980 by CAMC. ... From 1978, 1979 and 1980 annual reports for these undeveloped 

properties. 

' 
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On the basis of lead-zinc-silver reserves, ignoring the economically 

small 10-12 million tonnes of thermal coal at Tulameen, HBOG paid 

$314,605,800 + 115,265,000 tonnes or $2.73 per metric tonne or $3.01 per 

short ton for Cyprus Anvil Mining Corporation reserves. This seems to 

indicate, on the basis of this sales transaction ie., the sale of CAMC to 

HBOG that the 11,450,000 mineable short tons, estimated conservatively by 

H.F. Ditchburn for Vangorda, is worth $34,464,000 or $17.05 per share of 

Vangorda. The above sale provides both parties with a "Fair Value" in the 

real marketplace and another indication of whnt Vangorda Mines Limited is 

worth. Naturally, full disclosure of more precise details by HBOG or CAMC 

is necessary to make any definitive determination, however, it would 

probably not change the above estimated "Fair Value" materially. 

Toronto, Ontario 
October 30, 1981 

Respectfully submitted, 

ＭＭＭｾＮｚＺＺＺＺＭＺＺＱＭＬａｊＮＺｾＢＭＢＭＧｾｾｾｾ＠
H.r. Ditchburn, B.Sc, M.B.A., C.Eng. 
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APPENDIX l 

Feed Grade 

- Pb 

- zn 
Total 

Cubic Yards Moved (000 1 s) 

- waste & Low orade 

- Ore 

Total 

Tons Milled (OQQls) DMT 

Mill Feed (OOQr3 lbs) 

- Pb 

- Zn 

Metal Recovered {000 1 s lbs) 

- Pb Select 

Bulk 

Total Lead 

Zn Select 

Bulk 

Total Zinc 

Recoveries "lo 

- Pb Select 

Bulk 

Total- Lead 

Zn Sel!!Ct 

Bulle 

Total Zinc 

Concentrate Grades '1o 

- Select Lead 

- Select Zinc 

Bulk tead 

Bulk Zinc 

Silver in Select Lead oz/DJolT 

Silver in Bulk Lead oz/DM'l' 

Concentrate Produced (DMT) 

- Pb 

- zn 
- Bulk 

Total 

Marketable Metal (000 1 s lbs) 

• Total Pb 

- Total Zn 

- Total Ag oz 
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1970 

Actual 

4.40 

6.40 

10.80 

5 '727 

617 

6,344 

1, 779 

173,787 

250,135 

124,456 

2,496 

126,952 

163,807 

2,975 

166,062 

'71.6 

i.• 
73.1 

65.2 

l.Z 

66.4 

65.3 

49.2 

22.7 

27. l 

13.60 

4.86 

86,391 

150,370 

4,984 

241. 745 

120,355 

133. 799 

1,364,914 

19'71 

Actual 

4.92 

6.79 

11.71 

6,166 

840 

7 ,006 

2,425 

263,158 

362,866 

194,663 

23,041 

217,604 

219,040 

36,003 

255,043 

73.9 

8.8 

82.7 

60.6 

9.7 

70.3 

67.11 

49.83 

18.15 

27 .93 

17 .45 

5 .72 

131,503 

199. 385 

58,474 

389,362 

204,419 

210. 946 

2,429,078 

CAMC Production and Metallurgical Performance 1970-1979 

1972 

Actual 

4.64 

6.24 

10.88 

4,254 

915 

5,169 

2,636 

269,052 

361,448 

194,537 

32,862 

227,399 

216,203 

49,583 

265 '786 

72.3 

12.2 

84.5 

59.8 

13.7 

73.5 

68.48 

50 .67 

18.67 

28.17 

16.82 

5 .37 

128,895 

193 ,544 

79,839 

402,278 

212,445 

219,255 

2,379,480 

1973 

ACtual 

4.88 

6.37 

11 .25 

4,659 

911 

5 ,570 

2,630 

282,960 

369,272 

208,422 

30,190 

238,612 

238,224 

47,138 

285,362 

73.66 

10.67 

84.33 

64.51 

12.77 

77.28 

66 .49 

51.11 

19.06 

29.76 

16. 96 

5.40 

142,186 

211,421 

71,847 

425 ,454 

223,461 

236 ,262 

2,578,124 

19'14 

.Actual 

4.51 

S.60 

10.11 

5,536 

9ZO 

6,456 

2,654 

263,835 

327,600 

193,0'14 

26,964 

220,038 

208,681 

43,898 

252,579 

73.18 

10.22 

88.40 

63.'10 

13.40 

'1'1 .10 

64.99 

50.25 

18.65 

30.35 

16 .15 

5 ,55 

134,'134 

188,185 

65,585 

388,504 

206,276 

208 ,407 

2,552,681 

19'75 

Actual 

4.03 

5.41 

9.44 

4,756 

9Zl 

5,677 

2,926 

259,935 

348,945 

194,691 

28,359 

223,050 

234,247 

45,258 

279,505 

74.90 

10.91 

85.81 

67 .13 

1.2. 97 

80.10 

66.89 

50.80 

18.37 

29.34 

17 .32 

5.52 

131,954 

209,103 

69,956 

411,013 

208,914 

231,167 

2,462,52'1 

1976 

Actual 

2.66 

5.48 

8.06 

3 ,214 

479 

3 ,693 

1,520 

89,288 

183,464 

64,405 

8,494 

72,899 

180,071 

15,710 

145,781 

72.17 

9.52 

81.59 

70.98 

8.56 

79.46 

67 .28 

51.36 

15 .65 

28.74 

13.64 

4.74 

43,421 

114,876 

24,622 

182,919 

68,194 

121,581 

638,522 

1977 

Actual 

2.74 

4.88 

7.62 

7,556 

981 

8,537 

3,116 

188,147 

335,535 

141,888 

15 ,535 

157,423 

244,834 

25'171 

270 ,005 

75.41 

8.26 

83.67 

72. 97 

7.50 

80.47 

64.11 

50.29 

19.12 

30.98 

11.51 

3.94 

100,390 

220.881 

36,855 

858,076 

14'1. 999 

224.769 

1,751,000 

SOURCE: From CAMC by hand to H.F. Ditchburn in Vancouver on October 9, 1980. 

1978 

Actual 

3.17 

5.14 

8 .31 

9,595 

1,042 

10,637 

3,280 

229,576 

371,652 

179,697 

13,808 

198 ,505 

273,807 

21,671 

295,478 

78.29 

6.02 

84.31 

'13.67 

5.83 

79.50 

60,68 

50.41 

19.02 

29.85 

14.62 

3.91 

134,328 

246. 377 

32,930 

413,365 

181,382 

246,607 

1,865 ,530 

19'19 

Actual 

3.26 

5.28 

8.54 

7,282 

889 

8,121 

2,823 

202,886 

328,545 

159,012 

10,794 

169,806 

246,651 

17,762 

264,413 

'18.40 

5.32 

ｾＮＷＲ＠
75.07 

5.41 

80.48 

61.39 

50.32 

17.10 

28.14 

12. 95 

4.63 

117 .491 

222,073 

28,631 

368,195 

159,601 

220,829 

1,447,000 

Estimated 

19'10-mid 

19'79 

by using ! 
19'79 

3.90 

5.68 

9.58 

55 ,054 

24,378 

2,121,181 

3,075,190 

l,575,339 

192,106 

l,'167,445 

2,050,519 

297 ,288 

2,347,80'1 

74.38 

83.34 

67 .34 

76.55 

65 .19 

50.41 
18.95 

29.'15 

14.00 

1,092 ,548 

1,845,128 

462,454 

3,400,130 

1,653,245 
1. 943, 208 

18,145,356 

i 
t 
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From D. J. flans on 

0a1a September 3, 1980 

Su!Jjec1 Grum and Champ Reserves an Va11gorda Mines ｐｲｯｰ･ｲ｟ｴｾｶ＠ __________ _ 

A) GrtJm Deposit 
1he following reserve figures for the Vangorda Mir.es portion of the Grum 

deposit have been extracted from the tiORCOMr computer model as prepared by Keri· 
Addison Mines Ltd. and from the Grum Joint Venture M·ineral Inventory - Harch, 
1977. Figures from the former are mining reserves based on B 12 meter bench 
height while figures from the latter are essent1ally geologic ｲ･ｳ･ｲｶ･ｾ＠ based on 
a 3 meter mining width. 

(l) 

(2) 

total mining reserves 

rnininq reserves within 
the "tilt imate" pit 
design 

(3) "geologic" resenes 

Tonnes 

1,220,700 

76,900 

930,084 

Ｌ［ｾ｟ｐ｢＠

3.41 

ｾＮＴＷ＠

5.06 

% Zn 

4.12 

7.25 

6.03 

ｾ＠ (g/HT} 

47.B 

110.8 

68.65 

1he economic "uHimate" pit 1•as desig:1ed by Cyprus Anvil using. the 
NORCOM? model and the Hin tee Dipper softl'.'are sys tern. The results are prel irninary 
and are therefore ｾｵ｢ｪ･｣ｴ＠ to chr.nge during di;tailed pit design. 

B) Champ Deposit 
According to the Grum ,Joint Venture Mineral Inventory, the Champ zone has 

oeoloaic reserves of 1,690,000 tonnes averagi11g 3.51J lead, 4.281 zinc and 46 
gram per tonne silver. No attempt has yet been 1nade to calculate a mining re­
serve or to produce an econo;;,ic pit design. Apµr».:·;mhtely one-third of this re­
serve occurs on Van go rd a f';·j nes propert_y. 

D. J. Hanson 

D,lH/l jb 
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GEOPHYSICAL EXPLORATION OF A LEAD-ZINC DEPOSIT IN YUKON TERRITORY 

by Edward 0. Chisholm* 

Ab1trort 

S'-"H·polcnliotl anJ ｮＱ｡ｾｮ｣ｬｯｮＱ｣ＱＱＮＺｲ＠ !Jurvcy!. were followed by a gl'a\lin1l·lric MITVC)' in lhc northwestern 

( ·on.lillcra 10 011tlinc sw.:1.:c ... sfully a flat-lyin1,: lc:ul·zine sulphide n•pl;u'L'n1en1 deposit hcncath 50 fl. of E:lacial 

ovcrhurdcn. This site of lhc )l.llrvc)' is 125 n1ih:s norlhl'ast of Whih:hnr.\c, Yukon Tcrri1ory, in mountainous 

1crr;1in. J)l·l;1ilcd Lliamuntl drill ｩｮｾ＠ vcrilicd the al'l'llracy of lhc "'" \'l'Y hulh a"i to hn111Hlaril''< :ind c .... 1irn11lcd 

tonnaf:C of lhc Jcposit. Auxiliar)' surveys ·were c0&rricll 0111 toy acromagnclic anti J,?cochcn1icul methods. (iraphitk 

si:hists intcrfcrcJ with the scH-roh:nti:il rc;ulin!1'.s. r.ut gcc11,;hcmil·al ;11111 1nagnc-til· rc!«ult..: were- helpful for indi· 

1,.·a1ini; favourati\c terrain. 

Location, Topography, Etc. 

J HE lead-zinc sulphidl! rcplaccn1cnl body invcsti· 

gated hy geophysical tcchni4ues dcscrihed here is 

lot·atcd on the hcadv:atcrs of Vo1ngorda Creek, a 

trihut;ory of Pdly River, on the V:rngorda Mines 

property of Prospectors Airways Company Limited. 

The surrounding country is n1ountainous hut the de· 

posit is in the ccnlrc of un intcrn1ontanc valley 

;1pproximoitcly 2 1h n1iles wide. Differences of clcv;.ilion 

"'ithin the arc;i of the survey arc less than I 00 fl., 

a fc;.iturc \vhich f;,1cilitah:d £ravity work. 

"fhL" n.·placcrncnt hndy lil's bl'lll'ath a glacial sand 

;111d houldcr ridgl' varying in thickness fro1n 25 tn XO 

h. "fhc ridge is traversed by \ 1;ingord:1 ｣ｾｲ｣･ｫＬ＠ a s111:11l 

ｾｊ｡｣ｩＶＮｬｬ＠ strc:.1111, and ;i sn1allcr trihutary. Outcrop is 

L'Xposcd in the area of the survey at one location 

only on the hank of the strcan1, ;,ind consists of n1:1s­

sivc sulphides I 00 fl. in k11g1h; I 0 ft. in height. 

PL·nnafrnst. though usual in this latiludc. w;1s not en­

countered. Overlying the glaci<d 111atcrial is a persistent 

J;1ycr of volcanic ;1sh approxii11:1tely 4 inches thick. 

The clin1atc is suh-;1rclic and the soil profile is i1nn1a­

turc \Vith zones of lc;,1ching and oxiclcs penL·traling 

lt:ss than a foot hl·lo\v surface. i·his results in a 

!-111alk·r. residual hasc·1ni.:tal rontc..·nt of the soil :ind 

y,1;atcr than is norn1al to c.:t:'ntr:1I l;ilitudcs. 

The ｾ｣ｯｰｨｹｳｫＺ｡ｬ＠ 1nethods "'Cl"l' st;1rtcd in :idvnnl'C 

or tlrilling, hut y.·c..·ri.: hro;1dcnl·d in kind 1111d n1agnitudc 

as the drilling progri.:sse<l and as dilTcrcnt eharacler­

istics of the deposit \\'ere revealed. Initially the sin1-

plcst 111cthocJs. thi: Sl'1f-pntcntial ;ind the n1agncto-

1nctcr, W\..'ft' used. When it v.·.as apparent th;1t gr;lphitic 

schist w:.1s present, the electrical n1c1hods v.•cre dis­

t.'art.led and 111agneto111cter v.·ork was incrc.iscd. 1'he 

dl.'tail of this rncrhod ＢＧｾｉｳ＠ cn111ple1cd during the second 

·)< 'hicr GcoloJ.!i.;.t. Pro:.rl'rtor-.; Airw:1y!'< ( ·o. Lhl., Toronto, 

< ·an:uta. 

season 1n ti1Hl' to indicate possihlc cxlcnsions of the 

deposit. 

Furrhcr drilling indicated. however, that the n1ag­

neton1ett:'r could not he relied upon solely to indicate 

sulphides hl'l':tUSe Of the presence of Other n1agnctic 

zones. At 1his sl:lf!:C gravimetric work was initiated 

and \Vi.IS cornpletcd over the deposit at the san1e tin1c 

as the drill progra111. The results coincided so well 

that further drilling tn extend the margins of the 

deposit was considL":red unnecessary. "fhc excess n1ass 

calculation ［Ｑｾｲ｣｣､＠ so closely with the tonnage figure 

arrivl·d al hy drilling: that it WHS decided l.llso that 

further lk'l'P holcs lo explore the possihility of undcr· 

!yin!! zones were unnecessary. 

Geology, Mineralization, Alteration 

·rhl'. d1.·po:..il l'0111priscs an overlapping ｾ｣ｲｩ･ｳ＠ of 

horizontal li.:-nses of sulphides lhat appear to replatl! a 

favnurahlc sl·di111cntary hcd; longitudinal section of 

the hody is shown in f-igurc I. Scventy-lhrcc dii.1n1ontl 

drill hoks indicate a length of 3,200 ft. wilh an aver­

age "'idth of 490 fl., and 9,400.000 tons of sulphide 

containing. ｾＮｬＨｬＧ［＠ Ph, 4.96'.11 Zn. 0.27X Cu, 1.76 ozs. 

Ag. and 0.02 m .. Au; also, an additional 12,600.000 

tons of low-grade to harrcn sulphides. The total niass 

of sulphides is cstin1:1tcd fron1 tlian1ond drilling to be 

in the ordn of 22,000.000 tons. The mincraliled body 

extends from bedrock surface to a depth of 300 ft. 

Drilling to 1,000 ft. encountered no underlying body. 

The host rocks comprise a Oat-lying sedimentary 

asse1nhlagc which can be divided into two n1ain zones, 

nan1cly. onr: prc<lon1inantly chloritic scrieitc schist, and 

the other prcdorninantly graphitic schist. They are 

intirnatcly associated with 111uch intcrcnlation at the 

edges of 1hc ).!raphitic horizon. l'hc graphitie schist is 

1ninutcly c..:r111nplcd. hrcaks easily along cleavage planes, 

;nu.I L'ontains narrow (up lo I 111.111.) quartz stringers 
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i-l figure 1. 
lon;itwdinol 1eclion 

of n1ineroli•ed zone, 

facing norlheost. 

• 

\'·:hich uhcn arc rnincralizccJ wi1h pyrrhotitc, Y•ith 1ninor 

chalcopyritc and pyrite. Jn thin section, it consists of 

minutely folded bands of white mica (sericitc) and 

hlack carbonaceous n1attcr intercalated with bands or 
anhcdral, interlocking quo1rtz grains, and isolated !iili­

ccous lenses. Sparse n1incralization is confined to the 

siliceous bands, pyrrhotitc apparently replacing quarlz. 

This graphitic schist seems to have been produced by 

strong 1nctan1orphisn1 uf in1purc carbonaceous slate 

intcrbcddcd , .. ·ith thin, sandy layers. Calcite is present 

in sn1oill an1ounts ;1nc...I rnay have been introduced with 

1hi.: sulphides. 

1"hc scricitic zone consists of light greenish-grey, 

chloritc schist anti appears less dcforn1cd than the 

black schist. It is sparsely n1incralizcd in siliceous 

hands (n1ainly pyrrhotitc \\1 ith son1c galena nnd chal­

copyritc). In thin section, it appears to bc a succession 

of thin hanJs of scricitc, ｡ｬｴ｣ｲｮｾＱｬｩｮｧ＠ with son1cwhat 

'"·idcr layers of quartz and chloritc containing n1inor 

11111ounts of orthoclasc and sc-ricite. The scricitc­

chlurite st..:hist ;ippcars lo have resulted fro111 strong 

rl.'gional 111cta111orphis1n of <i succession of thin scdi-

1ncnt:1ry hcds, prob:1bly of i111purc sandstone intcr­

rn.·dth:d \\'ith :-.hale. Occ;,1sional siliceous lenses con­

taining sulphides rnay orig.inally have hccn s1nall 

pebbles in the sedi111cnt. 

No intrusive rocks \v1...·rc found \l:ithin the area, 

:1lthough granite, gahbro, dinritc and porphyry an:: 

pr1...·sent elsewhere on the clain1s. 

·rhc 111incraliz;ition ·is a lin1.•-i.:raincJ aggrl'gatc of 

sulphides in a siliceous 111atrix. Sulphide cnntcnl is 

variable hut n1ight average hO per cent ovcrnll. f\1in· 

""·rals present in their order of ahunllancc folio\\': 
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ﾷｾＭ

Pyrite 

Sphaleritc ............................. .. 

35% 
25$ 
15$ Galena ........... . 

10% 
6$ 

' ., 

' 
" ; .. 

ﾷＭｾ＠
Pyrrholitc 

C'halcopyrile 

A.rscnopyritc 

Magnetite 

5i ＮＧＮｻｾ［＠
3$ , .. ｾ＠

. . 
Marcasite 

Tcnnantilc .. 

)$ ::;tt 

... Small amounl '_".;! 
The assemblage indicates a hypothermal replacement' : ﾷＭｾ＠
deposil. .. _;i:j 

i\ltcrntion is predominantly sericitic and chloritic _ ﾷｾｾ＠
and is intensified in an envelope surrounding the min.. ﾷﾷｾ＠

cnilizcd .deposit. • ｾｊﾷ＠ · 
The control or deposition appears to be lithological . 'i . 

r:1thcr than structura1, hut at this stage there is in· \" · 

ｳｵｮｬ｣ｩｴｾｮｴ＠ evidence to decide. There is a suggestion · ｾｾ＠
that the northwest extremity of the deposit is termi- ':a 
11:11cd by a fauh along Vangorda Creek. Brccciation ;-;.ii 
and carhonatization of the ore in drill holes in this · ＺＺＧＮｾｾﾷﾷ｟ｊｊ＠
section indicate raulting. There is also a suggestion . · 1¥ 
that the Jong axis of the deposit is controlled by fauh- ··11 
ing and/or folding. No post-ore displacement of the ｾＮ＠
sulphide mass in a horizontal or a vcrlical plane was ;:}; ' 

indicated in the drilling and it would seem that any ·) '· , 

structural clements renected in the magnetomeler and . ｾＺｬＧ＠ · .. 
gravity surveys may indicalc pre-ore controls. It is ._'··:)u -
n.:asonahlc to assu1nc that the presence of reeder faults Ｇ［ｾＭｾｴｩＬ＠ • 

in the arcn and the displacement of contours in the ｾＮ｟［＠

n1:1gnctic and gravity surveys in the vicinity of Van­

gorda Creek :md its tributary to the cast near Linc 

I 9E, may be caused by this. However, part of the dis­

plan•mcnt or the gravity contours along the creeks is 

11111.· tn thinning or the overburden in this locality. 



Gravimeter Survey 

The outline of the residual gravimeter anomaly 

and its relation to the n1incralizcd zone is shown in 

Figure 2 (in pocket). 

Readings were taken with a Worden gravin1ctcr 

with sensitivity of 0.10024 mgs. per scale division, al 

I 00-fl. intervals with varying line separation. Gravity 

and elevation runs \Vere 1nadc in closed loops with all 

errors being adjusted. Elevation misclosures were 

kepi under 0.5 ft. and gravity misclosures under 0.5 

milligals. Drift, elevation, latitude and terrain correc­

tions were applied to the gravity readings. 

Density n1casurc111cnts on both surracc and core 

specimens gave the following values: 

ｾｩＱＱＱ•ＱﾷｩｬｮＱﾷＱＱ＠ /)c·ptlr ｔＮ｜ＧｦＧｾ＠ of f\-11111·ri1j/ ＯＩＱﾷＱＱＮｾｩｴｹ＠

ｾﾷＭ ----- -·. -
Surfac<" Granite 2.64 ｾｭｳＮｉ｣･Ｎ＠

ｾ＠ 139' Scricitc schi:o.1 2.69 

J IKK' Scrkih: schist 2.75 

4 HJ' Sci-icitc :o.i:hi't 2.76 

ｾ＠ 188' Graphite schisl 1.78 

" 45' Gabbro 1.85 
; 50' Gahliro 2.K4 

8 ｾＱ＠ assivc sulrhillcs 4.34 

9 "'las,ivc sulphiJcs 4.23 

I U M:1s-.;ivc sulphides 4.62 

1"hc schists arc of relatively uniforrn density, with 

the granite slightly lighter and gabbro slightly heavier. 

• Ob5ervations 

The mineralized zone was clearly detected by geo­

physics and its edges arc well defined. The resulls 

sho\v a rcn1arkablc coincitlcncc with the zone as out­

lined by drilling. 

Ｑﾷｯｮｮ［ｾｧ｣＠ i.::1lcul;.1tions fro111 the residual ano111aly 

(total anon1aly niinus regional anonialy) gave in ex­

cess of 6.000.000 Jong tons. Transkrrcd into actual 

1onno.1gc. on the ;issun1ption that the st.:hist's average 

density is 2.8 gn1s./cc. and the- n1incrali1..ation <.1vcrages 

4.0 gms./cc., a total of 20,000,000 tons is indicated. 

This is remarkably close to the 22,000,000 tons of 

sulphides indicated by drilling. 

The regional gravity, not sho\\'ll on the accon1-

panying n1ap, slopes gradually south\\'i...·st and is caused 

by a series of gabbro intrusions in this direction. 

1"hc ｾｨ｡ｰ｣＠ of the uno111:1ly indie.ates th:it rhe rnincr­

alizatinn is b;indcd in parallel zones along its length. 

The portions of greatest thickness near Vangorda 

CrL"ck. (as shown on the- longitudinal section on Figure 

I), arc rcOcctcd in high-gravity values up lo a peak of 
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2.02 milligals. The lensing out of the deposit to the 

edges is reflected also in lower-gravity values. 

Some of the edges of the deposit indicated by the 

gravily anomaly arc noticeably sharp, others arc 

gradual; this may be a reflection of fauhing. especially 

in the norlhwest end of the deposit. 

Approximately 500 fl. southwest of the mineral­

ized deposit, and parallel lo it, is a small, broad low; 

this appears lo he a reflection of a graphitic schist 

zone which outcrops in this area. Its overall density 

is lower than surrounding schists. 

No :ino111alous regional effects that might be ex­

pected in the disturbed zone of inlermontane terrain 

were noticeable in the gravity survey. 

• Conclusions 

Ncar-surfa1.:c deposits of n1assive sulphides en­

closed in light schists lhal provide a marked densily 

contr;1st, produced sharp high-gravity anomalies. 

Values aboul 0.5 n1illigals y,·crc considered anomalous. 

The gravimetric method is a definite tool for out­

lining sulphide masses in the geological conditions 

dcscrihcd here. 

Self-Potential Survey 

The outline of the self-potential survey and its re­

lation to 1hc n1incralizcd zone are shown in Figure 3 

(in pockL·t). Headings \\'Crc taken at 50-ft. intervals 

along lines 2110 fl. apart. 

• Observations 

The self-potential survey of lhc mineralized zone 

showed several large anomalies seemingly caused by 

graphilic schist. Readings over the deposit itself gen­

erally were Oat and appeared to be blanketed by over­

burden \vhcrc it cxcccJcd 25 ft. in thickness. 

• Conclusions 

The self-potential method, although cheap and 

fast, would he of use under the present geological 

:issociatinn only in tracing the block schist zones under 

overburden Jess than 25 ft. thick. Where depth of 

overburden is unknown, interpretation of results 

would he dinicult and the elcclrical-magnctic method 

wou1d offer a 1norc effective technique because of its 

grco1lcr pcnl'tralion. 

Aeramagnetic Survey 

A series of lines approximately 5,000 ft. apart 

were Onwn over the central part of the claims at a 
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height of 500 fl. to test the ciketivcncss of this type 

or instrun1cnt for ｲ｣｣ｯｮｮ｡ｩｳｳｾｩｮ｣｣Ｎ＠

• Observations 

No hi!!hcr than nonn:il rr..'i1dings \\'ere ohtainc.:d 

over 1hc n1incralizcd zone. hut a g1.:ncn1lly higher Jcvl'I , 

or readings was no11.·tl ov1.·r lhe hasic inlrusivc rocks 

one n1ilc to the southv.·csl or the deposit. 

• Conclusions 

lnsullicicnt lines were run over lbc zone to lest 

th&: airborne instrun1cnt ｣ｯｮＱＮﾷｬｵｳｩｶ｣ｬｹｾ＠ \\1 ith closely 

sp<.1ccd Oightlincs ;it a lo\v altitude, results con1para-

1ivc to the ｾｲｯｵｮ､＠ 111agnl'lo111ctcr survey rnight be 

expected. 

Magnetometer Survey 

l"hc outline or the n1apni:to1111.·tcr survey ;ind ｩｴｾ＠

relation to the n1incn1lizcc..I zone arc sho\\'ll in Figurt.· 4 

(in pocket). 

Readings were taken hy the Askania ins1n1n1cnt 

011 50-fl. i111cr\·.als on lines 200 fL apart. Scnsilivity 

\\"as 25.6 g;1n1n1as pl·r scoill! division. No n1agnctlc 

slonns or side hill effects fron1 surrounding nlount:1ins 

\\'l'rc nolc<l. 

• Observations 

Six ｾＱＱＱｯｮＱ［ｩｬｩ｣ｳ＠ \vcrc found \\'ithin lhc ;.1rca of 111in­

l'raliza1ion. with rcsi<lual 111;1gnclic v;ilucs r11ngini; 

from 800 10 :!,000 gammas. 

Contours ;ire k·ntil:ul:1r along the length of the 

tk·posil. 

'fhc rnost intense ;inon1:1lics \\'Cre ohtaincd \\'hcrc 

ovcrhurdcn is shallow. 

Anon1alics of sin1ilar 111agnitudc anc.J shape "-'Crc 

found outside the n1incralizcd zone. 

Certain sections of n1assivc n1incralizalion g;1vc no 

n1agnclic anon1<1lics. 

Magnetic.· contours shO\V <lisplaccrncnt :1long v,1n­

gorda Creek and its trihut;try to the cast. 

Sullicicnt spot drilling has hccn donl· to indicate 

the cause for n1ost anon1alics. 

• Conclusion• 

Thl' 111agneton1etcr alone would nol produl.'I.' defi­

nitive ano111alics signifying undcrl)'ing sulphide 1nincr­

•llization because of the variable n1agnctitc content of 

the sulphide deposit itself, ;ind hccausc of the presence 
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within the confines of the survey of other faclor.; con-

1rihu1ing to a magnetic condition of magnitude similar 

to that encountered over the mineral deposit These 
fac.·tors arc: 

I. C'onc1..'ntralion of 1nagnctitc in residual gossan 

111all'ri;il underneath an trodcd section of sulphides; 

2. Small gahbro intrusive plugs outside the con­

finl's of 1hc 1nincr.alizcd zone; 

J. Widely <lisscn1inatcc.I n1<1gnetitc in certain sec­

tions of 1hc gr<iphitic schist zone which, v•hcn near 

surface. produced a mass effect equal in magnitude 

to lhc rnagnctic section of the n1nin n1incralizcd zone. 

'J'hl· 1nagnclon1clcr proved useful in indicating 

favourahlc tcrrnin; in dctcrn1ining the strike of n1in­

cralizcd zones; and in pinpointing thick sections of 

sulphide containing 1nagnctitc. It indicated also a 
pnssihk· fault that tcrn1in<itcs the deposit abruptly 

;,1Jong Vangorc.la Creek hctwcen anomalies I and 2; 
drilling confirmed this foul!. A possihlc pre-ore fault 

1s indic:iled along the creek at Linc 19E. 

l'ht• 111agnl..'to111cler is hcst used untlr.=r ｴｨｾ＠ ahove 

gl.;ological conc.Jitions in conjunction with other ex· 

plnralion survey n1cthods. 

Geochemical Surveys 

·rbc outlines or geochcn1ic::il hcavy·n1etal surveys 

in the soil surrounding p::irt of the deposit and in the 

drainage syslcn1 rutting through it arc shown on 

Figures 5 :111d 8 respectively. Geochemical profiles 

shO\\'illJ! the relationship between hcavy·metal content 

in the soil. topography. location of sulphides. gravity 

ｾｩｮ､＠ n1agnctic c.lctcrn1inations, arc shown in cros.s­

scc.:lions (l and 7. 

Soil ｳｾＱｮＱｰｬ｣ｳ＠ were taken at I QQ.ft. intervals on 

lines 200 h. apart al uniform depth of 2 ft.; this repre­

sr.=nts the "C" or poircnt soil zone. It was tested for 

hc;1vy·rnctal content hy the cold extraction 1nethod de­

vised hy Bloom''. Surveys were conducted in July after 

lhl· seasonal run·OIT had taken place and the water 

tahlc had reached a state of equilibrium. 

The method is " rapid and simple field technique 

that involVl'S extraction of (Zn, Cu, Ph. Co, Ni) ions 

fron1 ;1 soil s;11nplc with ;,a cold solution of an1monium 

citrate in thr.= presence or dithizone-xylcnc solution. 

···u1 fw1r..1. ti. A.: A Field l\1clhod for the llclcnnination o( 

Amn1oni11m-Cilralc Soluhlc Jlcavy Mclals in Soih and 
All11'"i11m. /:·,.,,,,. (;1·of., Vol. ｾｯＮ＠ pp. ｾｾｾﾷｾＴＱＮ＠
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Figure 7. Geochemical profile of line .f + 00 eosl. 

1·1ic nu:thod may he uscct also for wall'r san1plcs taken 

;1t regular intervals along stri.::an1s. 

• Observations 

Figure 5 shows distinct h1..:avy-n1ctal <11101nalics in 

the soil ｮ｣ｾＱｲ＠ the n1i11(.·r:!lizcd zone on the down slope 

:-.idc. 

The higher conlours generally follow lhc waler 
channels. 

Deep ovcrhurdcn blanketed out anomalies. 

Similar rcsu!ls arc noted also in Figures 6 and 7 

where sharp incrc•1scs were ohlaincd in the hcavy­

melal conlcnl of the soil on seclions 0 plus 00 and 4 
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plus <iU cust 111 I::! plus 00 south, do\\·n-slnpc l'ro111 the 

111incralizcd zone. 

ｆｩｾｵｲ｣＠ 6 shows ;i sharp rise in the hcavy-rnc.·tal 

1.:nn1cnt uf the soil at 0 plus 00 south y.·hcrl' lhc 

111assh'l' sulphides arc near surface ;;ind where over­

hurdcn is light. In lhcsc condilions a hcavy-mclal con­

h.:nl of over 200 p<•rts per n1illion was considcrl·d 

significant for thC' soil and over 0.0 I part per r11illio11 

for water. 

·rhtrC' is a rough corrcspnnJcncc bctv.•ccn hcavy-

1111.:taf soil contours and the- sclf-potc-nti;:il contours 

\\'hif..'h trend along water courses. lloth n1ay he due in 

part to the concc.·11tn1tio11 of ion.s along these channels. 

figun: X ｾｨｏ｜｜Ｇｓ＠ a gradual build-up in the heavy­

n1c.·t•1I l·untcnt of the \Vt.1h:r. in \ 1angord;1 ('rc.·ck up 10 

lhc point "'here it cuts through the n1incralizl•d zone. 

Sin1ilar increases in hc-avy 111etals \\'ere no1cd in 1111..· 

1rihutari1..·s of the 111ain ｣ｲ｣ＱＮＮｾｫ＠ on pri1c.·c.·c.·dinµ upslrca1n 

and approaching the 111incr;1li1Td zo111. .. '. 

• Conc.lusions 

·rhc gcochcn1ic.·al wati.:r tcsl is a chc.·:ir ｾｩｮ､＠ usc.·ful 

ｰｲｯｾｰｴＮＮ•ＱＮＮﾷｴｩｮｧ＠ n1clhod for le.sling :-.tri.:11111s and tr;11.:ing 

hc.·a,._, n1ctals lo thi:ir point or 111axinllllll conccntra-

-124-
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lion. 'l"hi.: soil 11..·sling is usl·ful us an auxiliary cx.plora­

ｬｩｴｾｮ＠ tool \vherr..· ovcrhurdcn is light. 

l"hc n1ain usefulness of gcochcrnical n1cthods lies 

in the quif..'k lk'lcrn1in;1tion of f;.1rgc targets for subse­

quent c..·>.ploralinn hy n1c1hods other than ti111c-con­

s11111ing investigation within narrow lin1its. ·rhis is be­

caust.' of the large inherent s;1111pling error in ;1ny soil 

S<llll pk'. 

General Conclusions 

l'"hc rl·sults of geophysical and geochen1icul sur­

veys over the sulphide deposit at Vangorda Creek in­

dicalc lhat lhc opti111un1 co111hination or prclin1inary 

exploration techniques clsc\\·hcrc on the property 

\vo11ld consbt of a gcochcn1ical soil and water recon­

ｮ｡ｩｾｳ｡ｮ｣･＠ followed hy clcctro-111;,ignctic and gravity 

Sllr\'l')'. 

l"hL· :i:-.:-:istancc of the following is gratefully ac· 

knnwk·dµL·d: H.ad:1r ｲｾｸＮｰＱｯｲ｡ｴｩｯｮ＠ ( 'ornp;iuy (gravity 
survL'yl; anti R. W. Baker, (engineering and <lian1ond 

drilling data). D. R. S. Doal (rnagnclomclcr survey). 

V. Papczik (gL·ological survey), G. Novak (gcochc1n­

ical survey). and F. /\. Campbell (sclf-polcnlial sur­

v1..·yJ. of Prnsprc1ors Air\vays Co111p:iny Lin1itcd. 
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SEU:CTED 13IBLIOGRAPHY usrn AS A BASIS FOil THIS VALUATION REPORT 

Geology 

-Prospectors Airw8ys COMPOSITE SURFACE MAP - VANGORDA CREEK CLAIMS, 
Scale l" = 1000', April 24, 1957. 

-GEOPHYSICAL EXPLORATION OF A LEAD-ZINC DEPOSIT IN YUKON TERRITORY, 
by E.O. Chisholm, Chief Geologist, Prospectors Airways Co. Ltd. 
Source: Mining Geophysics special CIM volume for SIXTH COMl1DNWEALTH 
MINING AND METALl.URGICAL CONGRESS, 1957. (attached as appendix #3) 

-Geological Survey of Canada Papers - THE MINERAL INDUSTRY OF Ylll<ON 
TERRI TORY AND SOUTH\vESTERN OISTR !CT OF MACKENZIE, 
1965 RY L.H. Green pp. 47-50 
1966 by D.C. Findlay pp 35-39 
1967 by D.C. Findlay pp 37-45 
LODE MINING POTENTIAL OF YUKON TERRITORY, by L.H. Green 1968 
rr 11-12 

Drilling 

-Diamond Drill Hole Logs ＱｾＱＷＳ＠ inclusive covering all Prospectors 
Air11ays drilling with "AX" and "EX" size core from September 10, 

Reference 
Number 

l 

2 

3 
4 
5 

6 

1953 to September 17, 1956. 7 

-Prospectors Airways Drill Hole Plans on various scales 8 

-Prospectors Airways Co. Ltd. Packsack llri ll Hole Logs PDH 111-ll 
inclusive drilled between May 26, 1956 to September 6, 1956 for 
prospecting and assessment purposes. 9 

-Further drillinq in 1975 and 1976 by Grum Joint Venture, reference 
AEX and Canadian Natural Resources shareholder reports plus Vangorda 
Mines Ltd. directors' reports. 10 

-CAMC redrilling program 1979 and 1980. Ori 11 hole plans and sections 
examined et faro by H.F. Ditchhurn on October 7-8, 1980 end in CAMC's 
Vancnuver office October 9-10, 1980. 11 

-CAMC Drill Hole Plan for redrilling the liAIN VANGORDA DEPOSIT 
(various scales) 12 

-OOH Logs rrefixcd "A" for GRllM EXTENSION INTO VANGORDA and CHAMP 
EXTENSION INTO VANGDRDA from CAMC, October 1980. 13 
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Reserve Estimates 
Reference 

Number 

-Prospectors Airways summary of tonnnge nnd grnde signed by W.S. Row, 
dated May 24, 1965. 14 

-GRUM JOINT VCNTURE MINERAL INVENTORY, March 1977 by geological 
staff of Grum Joint Venture and Kerr Addison. (This report contains 
vertical sections, longitudinal sections and 3 dimensional drawings of 
both geology and ore reserve intercepts and ore. Many of these 
vertical and longitudinal sections were obtained in larger scale than 
in the GRUM MINERAL INVENTORY REPORT from CAMC in Vancouver.) 15 

-General Engineering Company report entitled, VANGORDA MINES LTD. 
PRELIMINARY MINING AND COST STUDY, July 2, 1964. 16 

-ANVIL DISTRICT ACQUISITION PROGRAM, by CAMC, December 1978. 17 

-EVALUATION REPORT, VANGORDA MINES LTD., by Brodie-Hicks Engineering 
Ltd. May 9, 1979. 18 

-Three VANGORDA EVALUATION reports by CAMC dated July 24, and 
September 6, 1979 (Model I), and (Model II), nfter redrilling reserves 
in 1979 and conducting bench scale metnllurgical tests. 19 

- THE DEVELOPMENT OF THE VANGORDA PLATEAU OllE DEPOSITS by CAMC 
March 1980. 20 

-35mm slides of Vangorda Mnin Deposit Longitudinal Section from CAMC, 
October 1980. 21 

-Many maps, vertical and longitudinal sections of deposits by both 
Grum Joint Venture and CAMC of various dates and at various scales. 22 

-A complete list of file data at CAMC, Vancouver on the Vangorda deposits, 
its metallurgy, etc., as received from Kerr Addison after closing of 
the sale transaction on May 15, 1979. 23 

-Longitudinnl Plan and Section plus cross sections of Vangorda rlrawn by 
Kerr Addison Mines Ltd., April 1978. 24 

NO PROSPECTORS AIRWAYS DETAILED ORE RESERVE SECTIONS OR COMPUTATIONS ARE 
AVAILABLE EITHER FROM CAMC OR KERR ADDISON' 

Metallurgy 

-A 1970-1979 production and metallurgical performance table for CMAC's 
Faro operation from Mr. Gordon Davis to H.F. Ditchburn on October 9, 
1980 with weighted averages calculated by H.F. Ditchburn. 25 
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11eference 
Number 

-PILOT PLANT TESTING OF GRUM ORES, a report by The Noranda Milling 
Committee dated December 12, 1977. 26 

-THC RECOVERY OF LEAD AND ZINC FROM Gl1UM DEPOSIT SAMPLES, a report by 
Lakefield Research of Canada Ltd., dated February 10, 1978. 27 

-Also #17 and #20 above. 

Metal Prices (Applicable to TOHO and MITSUI Contracts) 

-Lead Prices -

-Zinc Prices -

"Monthly bulletins of the International Lead and Zinc 
Study Group" of London in £ per metric ton for 
quotational period, converted to U.S. dollars using 
U.S. Federal Reserve Board noon cable transfer 
exchange rates in New York for days and period 
specified. Quality is a minimum of 99.97% purity. 

"Metal Bulletin" of London quotation for "European 
Producer Price" applicable to The London Metal 
Exchange for GOB zinc quali t.y not less than ＹＸｾｯ＠

zinc. 

-Silver Prices - Handy & Harman of New York quotations from its 
publications and as reprinted in various daily, 
weekly and monthly metals journals, including 
"Metals \•leek" of New York for refined grnde of 

28 

29 

999 purity. 30 

-Gold Prices - Average of the morning and afternoon fixings in 
London quoted by ''Metal ｾｵｬｬ｣ｴｩｮＧＧ＠ in London, 
averaged for the quotational period for London 
Good Delivery bars assaying 995 purity, or better. 31 

Smelter Contracts 

-TOHO ZINC CO., LTD. smelter contract, dated 1st day of January 1970 
with CAMC. 32 

-MITSUI MINING & SMELTING CO., LTD. smelter contract dated lst day of 
January 1978 with CAMC. 33 

Costs (Applicable to May 1979) 

-Production and General Administration Costs 
on October 9, 1980 showing total actual CAMC 
August 31, 1979. 

by CAMC to H.F. Ditchburn 
costs for period March 1, to 

34 
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H<0fernnce 
Number 

-Calculation of Current Income lax Provision for the Year 1979, 

by CAMC. 

-Yukon Mining 11oyalty for the Year 1979 by LAl,IC. 

-INLAND TRANSPORTATION COSTS opplicnble to 1979 by CAMC. 

-Milling Cost Summary for 1977, 19713 and ｾ｣ｰｬＮ･ｭ｢･ｲ＠ YllJ l'J7') by Cl\MC. 

-General & At.lministrution Cosb by r1\HC. 

Corporate and Other 

-H.F . .Ditchburn & Associates Ltd. hove rop.ious corporate fill".l on 
Cyprus Anvil Mining Corporation, Canadian Nnturol Resources Ltt.I. ant.I 
Kerr Addison 1'1ines Ltd. including prospectuses, securitjes comrnis!;ion 
filings, shareholder reports and some reports from trade papers und 

36 

37 

3U 

39 

technical journals. 40 

Mineral Valuation Texts and References (selected list only) 

-Money end Mines by H.F. Muriott, Ernest Uonn Ltd., London ＱＹＲｾ＠

-The Economics of ｬｬｩｮｾ＠ by : .J. Hoover, Slnnford University Press 

-The Principles of Mining by Herbert C. Hoover, McGrnw-Hill Publishinri Co. 

-[xrnnimition and Valuation or Mineral Property, by llolund ll. Purks, 
Addison-Wesley Press Inc., 1949 

-Economics For The Mineral Engineers, by [.J. Pryor, Pergamon Press, N.Y. 1958 

-Mine Economics, by' S.J. Truscott, Mininq Publications, Ltd., London 1937 

-Proceedings, Council of fconomics, AIM[, 1953 to 1980 

-rcnnornic [vnlu;1lion ﾣｾｦ＠ Proposed Min.irHJ ｖ･ｮｴｵｲ･ｾﾷ［Ｌ＠ Min.inq Conqren!> Jnurn:1l 

November l 9'i9-J;rnu;iry 19(,() 

-The [valLwtion of Hininq ｬＧｲｯｰ｣ｲｴＮｩｬｯｾｾＬ＠ by J.ll. Ivan,;, CJM meetinr1, lr;.iil, !J.C., 

1959, unpublished. 


