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S. M. INDUSTRIES LIMITCD  
Rcmort of Ey/vnln<itlon  

Quadra Mining Company (!!«?.L.) Property  
Oundgg Islr.nd. B. C. 

1. SUMMARY 
1.1 Introduction 

Quadra Mining Coapany Limited Gt.P.L.) l a a private company prin c i ­
pally owned by Mr* ifeu Kitchen of Coapbell River. B. C. The cocpany 
holds a property on Quadra Island, with at laaot f i v e explored coppor 
deposits. 

A leach operation was commenced on tho Pasaoroy No. 1 deposit i n 
1968, operated f o r a short period and shut down for the winter. 

S.M. Industries are cownitted to testing of bacterial leaching 
of copper ores i n s i t u . This test i s currently scheduled at tho Skcona 
property i n tho Highland Valley but i t may be done at a core favourable 
location. 

Tho Quadra property vao essoined by C. II. McLood, P. Eng. and 
C. V. Dyson. B.Sc. of MacDonald Consultants Ltd. and Dr. C. L. Escry 
on March 15 - 17, 1969. Mr. Kitchen provided reports and drawings of 
previous owners, which docusented soaa of the previous exploration work. 

1.2 History. Geology« Mlnorrtlopv 

The presence of copper on Quadra Island was reported by the Geological 
Survey of Canada i n 1913. Tho area has been worked spasmodically since 
then, with setae oro chlproants. 

In 1952 - 53 Dodge Coppor Coapany Ltd. carried out a detailed ex­
ploration program on sooe of tho daposlts on tho property. Quadra Mining 
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acquired i t i n 1968. 

The property l a underlain by Tertiary Volcanic rock of tho Valdea 
Series that dip gently to tho southeast* The volcanic flows range in 
thickness from one to more than twelve foot and vary i n composition frcm 
andesitlc to basaltic* Many are highly anygdaioidal and the cavities 
are mainly f i l l e d with c a i c l t o , quartz, and chlorlto* Regionally tho 
voIconics are traversed by major faults that trend northwesterly and 
have associated jointing and fracturing. 

Distribution of copper mineralisation within tho volcanic* i s erratic 
and occurs mainly along fractures, within quarta-caicite velnlets. i n 
the omygdaies, and disGeminated i n the flows. Chalcocite i s the cost 
abundant copper mineral, with some native copper, malachite and azurlte. 

Ore grade mineralization i s present on the property i n occurrences 
distributed over on area one mile long and two hundred feet wido on a 
belt down the middle of the property* 

The known ore deposits occur mainly on the surface and have bean 
extensively d r i l l e d , trenched and saspled* 

Ore tonnage estimates made by previous operators are: 
' Pomaoroy tfl 12.CC0 tons Q 3.5Z Cu 

Posneroy 02 North 6,000 tons 0 2.022 Cu 
Pocmoroy #2 South 23.CC0 tons 0 2.32 Cu 
Pomseroy tf3 50,CCO tone 0 2.2Z Cu 

Poomoroy 44 10.CC0 tons € 2.21 Cu 
Bcavor til 9,0C0 tons G 2.C/; Cu 

The information on which tho above tonnages and grades were baced 
has been reviewed i n de t a i l by the writer and ho concurs with tho figures. 
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1.3 tench Operations 

1.3.1 Pommoroy No. 1 has boon placed under bacteria leach with a 
2,000 l b . per day precipitator plant i n s t a l l e d . The whole 
deposit has not been prepared to date. 

1.3.2 Poaaeroy No. 2 North and South can be placed under leach 
with short hole d r i l l i n g and blasting and a circulating 
system. 

1.3.3 Pommeroy No. 3 i s a mineralised bed under 0 to 65 feat of 
rock cover and requires detailed engineering for a leach 
operation. 

1.3.4 Possaeroy No. 4 has been blasted and bulldozed, and requires 
sample d r i l l i n g and s i t e engineering to evaluate for leachin 

1*3.5 Bcavor No* 1 i s on surface and can be leached i n a manner 
similar to Possaeroy No* 2 

1*3*6 Previous leaching test work • Pazaoroy No. 1 

Tho S.M. Industries Laboratory carried out bacteria 
loaching test on Possieroy No* 1 ore In 1967 • 68. These 
tests indicate the ore araendablo to bacteria leaching. 

1.4 Economic Angtlysio of a Bacterial Lenchlnf* Operation 

By placing Posaeroy No* 1 under leach, extending tho plant and plac 
ing Possaeroy No. 2 South under leach, a bactoriai leach operation 
producing 4,000 lbs. of copper per day can be established i n about 2 
months f o r a aaximua cash outflow of $140,000.00 and at the end of 20 
months rotura a surplus of $92,000*00 over tot a l dollaro put into the 
project* 
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I f this test Is successful i t Is possible that a similar operation 
can be established on Poomeroy No. 3 and No. 4 and Eeavcr No. I with 
A central precipitator plant. Posssoroy No. 1 and No. 2 may also bo 
treated at t h i s plant* A similar p r o f i t margin to Possaeroy No. i and 
No* 2 should exist* 

This operation w i l l be a f i e l d test of laboratory and p i l o t plant 
work that baa been proceeding for two to three years. 
1.5 Advantaftas of Quadra Property ovor Skenna Property 

1*5*1 Deposits at Quadra are mainly on surface and con bo placed 
undor bacterial leach with mininun expenditure on mining** 
$139,000.00 at Quadra versus $212,000.00 at iikecna. 

1*5*2 The 20X oxide copper at Quadra w i l l give a high early 

production of copper reducing required working capital. 

11*5*3 Due to the high copper grade of small operations at Quadra. 
40,000 tons can produce 4,000 lbs. of copper per day with a 
small staff and low overhead. 

1*5*4 Ueather at Quadra i s milder than Skaena making winter opera­
tions easier* 

1*5*5 The leaching program at Quadra i s much easier to carry out 
than the one at Skeena* 

1.6 Recommendations 

We recommend to S.M* Industries that the nest bacterial leaching 
operation be on these Quadra Island doposlts. 

Respectfully submitted. 

C. H. McLcod, P.'£ng. 
CHMc/st 



S. M. INDUSTRIES LIMITED  
Report of Examination and Estimates of Production  
Quadra Mining Company Limited (H.P.L.) Property  

Quadra Island. B. C. 

INTRODUCTION 

2.1 Quadra Mining Company Limited (N.P.L.) i s a private company, 
principally owned by Mr. Vm. Kitchen of Campbell River. The 
company owns a mining property on Quadra Island, with at least five 
explored copper deposits. 

2.2 A leach operation was commenced i n I960 on the Ponneroy No. I 
deposit, and operated for a short period before being shut down 
for the winter. 

The deposit i s p a r t i a l l y blasted. The plant can be put into 
operation with very l i t t l e work. 

2.3 S. M* Industries Limited are committed to testing leaching copper 
ores "In situ'*. This tost project Is currently scheduled at the 
Skeena property i n the Highland Valloy, but i t may be done at a 
more favourable location. 

2.4 The Quadra property was examined with permission cf Mr. Kitchen by 
C. M. McLeod, P. Eng. and C. V. Dyson, B.Sc, of MacDonald Consultant 
Ltd. and Dr. C. L. Emery, on March 15 • 17 and again by C. H. McLood 
and F. Hodgson of S. M. I . Processes Ltd. on March 27 - 28. 

Mr* Kitchen loanod reports and maps of previous ownor3 which 
mainly document exploration work by Dodge Copper Co.-jp̂ ny Limited 
i n 1952 * 53, and included estimates of proven oro tonnages. 
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3. HISTORY OP QUADRA ISLAND COPPER DEPOSITS 
Tho presence of copper deposits on the island was reportod i n Mcaioir 

23 of the Geological Survey of Canada by J . A* Bancroft i n 1913* Since that 
time the deposits have been worked spasmodically* with soaa production being 
shipped to smelters and m i l l s * 

In 1952 • 3 Dodge Copper Mines Limited carried out a detailed exploration 
program of trenching and diamond d r i l l i n g , and this recorded Information i s 
available* Noranda Minos Ltd* and Faiconbrldgo Nickel Mines Ltd* have also 
done some work on the area* The Quadra Mining Ccapany property was acquired 
by the present owners i n 1968* 

4. GEOLOGY AND MINERALOGY 

4.1 General Geology 

The property area i s underlain by Tertiary volcanic rocks of the 
Valdes series that dip gently southward and southeastward* Tho flows,— 
that range i n thickness from one foot to core then twelve feet*-vary i n 
composition from ondesltlc to basaltic* Many of the flows are highly 
omygdaloldal• The cavities are mainly f i l l e d with c a l c l t e , quartz and 
chlorite* A l l the flows are chiorltlzed to soxe a::tcnt. Regionally 
the volcanlce are traversed by major faults trending i n a northwesterly 
direction, with associated jointing and fracturing* Minor, thin beds 
of sedimentary material occur at various horizons within the volcanic 
sequence. 

The volcanics are covered to the northeast by a belt of sadiccnts 
that flank tho west margin of the Coast Range Bathollth* 



Distribution of copper mineralization within the voicanica i s erratic 
end i s found along fractures and within quartz-caicito voinlets, and 
also within tho amygdeloo and dissealnated In the rock. Chalcoclte i s 
the most abundant copper mineral present with some natlvo copper, mala­
chite and &zurlte«. Low values i n s i l v e r are noted i n ore shipments from 
the property, although no s i l v e r minerals were recognized. Vanadium 
i n minor amounts i s also reported present. 

Mineralization occurs with the quartz-calcite voinlets, as frac­
turing coating and f i l l i n g and as replacements with c a l c l t c , quartz, 
op1dote and preunite i n amygdaios. 
4.2 Kconcmlc Geolonv 

Ore grade mineralization l a present on tho property In occurrences 
distributed over an area one mile i n length and over two hundred feet 
i n width approximately i n a belt down the middle of the property. 
Malachite stain i s evident on and around mineralised outcrops, with 
fine grained mineralisation under the weathered surfaco. 

The known ore deposits occur mainly on the surfaco and have been 
extensively d r i l l e d , sampled, and ore tonnage estimates have boon made 
by previous operators. 

Ore grade mineralization i s present i n two different types of 
occurrences: 

1. ) In individual horizons within tho lava flows as disseminations 
and amygdaloldal f i l l i n g s . 

2. ) As fracture f i l l i n g associated with cejor faulting. 
The extent of ore grade mineralization i n a flov/ horizon has been 

limited topographically by two factors. F i r o t l y , erosion and glaciation 
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havo l o f t the volcanic* outstanding as knolls and ridges and thus Halted 
tho continuous horizontal extent of a flow. Secondly tho surface con* 
tour prior to lava flow resulted In local thickening and thinning 
of the Individual flow. 

Mineralization i s not confined to one horizon i n tho volcanic 
series, although several barren flows can separate these horizons. 

Mineralization associated with tho faulting appears localized cloce 
to f a u l t Junctions where fracture density i s cost intense. 

Tho combination of a mineralised lava flow and of a mineralized 
fracture area appear most favourable for the larger ore occurrences. 
4.3 Individual Showings Visited  

A.3.1 Pomnoroy Ho. 1 

A oinerailzod basaltic flow dipping gently southwards 
outcrops on a prominent ridge. Coppor mineralization i s preeminent 
i n the upper part of tho flow, and can bo traced l a t e r a l l y to the 
west outside the area outlined by previous d r i l l i n g . However, the 
sono appears relatively thin outside the outlined area. Shearing 
and fracturing trends northwesterly. 

Dodge Copper Company give this area a proven reserve of 
12.000 tone Q 3.52 Cu. From the plans this appears r e a l i s t i c . 

About % of the area was blasted i n 1968, and a furthor 
portion l a d r i l l e d o f f . 

Charactor Sample of blasted rock aesayod 0.6& Cu. 
Character Chip Sample of mineralized bod assayed 1.05% Cu. 
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A. 3,2 Ponr.groy 12 

This consists of 2 main shewing3. north end couth about CCO 
feet apart* Both are strong shearing and fracturing i n an cast-
west direction along fracture pianos* Also i n Pccsicroy No. 2 
South a flow structure i s mineralized with disseminated chalcocito, 

Dodgo Copper ore reserves: 
Ponaoroy No. 2 North - 6.000 tons 2.027. Cu 
Pommoroy No. 2 South • 25,300 tons 2.37. Cu 

There i s abundant malachite and chalcocito v l c i b l o i n theco 
areas and ore reserve should bo r e a l i s t i c . 

There are trenchos In between showings, but no assays or 
reserves. 

Character sample assayed 2.442 Cu. 
4.3.3 Poraneroy 3 

A combination of strong shearing and fracturing i n an east* 
vest direction, and a mineralized flow i s v i s i b l e in outcrop. 

Plotting diamond d r i l l holes from records indicates two beds 
dipping into the h i l l s i d e , the lover dipping into tho h i l l s i d e at 
10o and the upper at 20 - 25<>, each 6 1 - 10 • thick, separated by 
about 60 feat at the outcrop of tho upper bod. The lower bod out­
crop has been trenched and about 45 d r i l l holes t o t a l l i n g over 
2,000 foot d r i l l e d through tho beds* 

Proven ore reserves estimated by Dodge Copper are 50.000 
tons at 2.2%* A check with incomplete Information gives 46.900 
tons at 1.62 Cu i n lower bed within 100 feet of outcrop and loss 
than 65 feet from surface* 
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Character sample assayed 2.147. Cu, 
4.3.4 Ponrseroy #4 

Locally a thickening of a mineralized lava flow with intense 
fracturing i n two main directions from proximity to major faulting. 
The outcrop • blasted area i s about 300 feet long. 

The f i n a l estimate by Dodge Coppor on the cone i s not avail* 
able. A later report states 10.000 tons at 2.27. Cu. In 1963 a 
shipment of 357 tons, loaded by bulldozer, was cada to Brittania 
m i l l . This shipment ran 1.632 Cu (1.337. sulphide copper, .31 
carbonate*ozido copper). 

I t appears to be the same bed as Pccmoroy 03 outcropping on 
opposite side of valley. 
4.3.5 Beaver fll 

A f l a t lying mineralized flow i s prominently exposed on the 
top of on isolated k n o l l . Numerous trenches have been cut, up to 6 
feet deep and into the barren volcanics below the ore zone. 

Proven ore reserves estlmatod by Dodge Copper aro 9,000 
tons at 22 Cu. 
4.3.6 

A new showing opened up by stripping i s exposed west of tho 
Beaver No. 1 showing. I t i s a thick wall mineralized basalt flow 
gently dipping to the south, at the base of a pronincnt ridge. 
A second mineralized flow i s exposed on top of tho ridge. Character 
sample of the two zones assayed I.602 Cu. 

Several other showings are reported to exist on tho property 
but were not v i s i t e d . 
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5. BACTERIAL LEACHING APPLICATIONS 
5*1 Possaeroy No. 1 tone was p a r t i a l l y placed under leach i n 1958. 

Sects 5,000 to 7*000 tons of mineralized zone was d r i l l e d and blasted* 
and another one or two thousand tons d r i l l e d o f f . and a collecting sump 
created. 

The blasting broke the drainage barrier, so that over about 
one half of the blasted p i l e , the percolating leach solution i s 
l o s t . 

The present precipitator plant rcqulros some revision and 

addition, and an added warehouse laboratory and o f f i c e . 
5.2 Pccsaoroy No. 2 North deposit Is on surface and cay bo leached by 

breaking ore. Circulation and collection of the loach solution 
may require a short 'Adit driven into tho h i l l s i d e below to provide 
a collection system. 

Paxaneroy No. 2 South l a on eurfeco and may be leached by 
breaking ore and providing a solution collection Gump bolow deposit. 
This should not be d i f f i c u l t . 

5.3 Possaeroy No. 3 deposit i s a bod dipping into tho h i l l s i d e , and 
requires long blast holes to break ore for leaching. A detailed 
engineering study i s required to determine tho economics of leaching. 

5.4 Pommeroy No. 4 • The surfaco ore has been blasted and bulldozed 
over on area 300 feet long and 50 feet wide, over rock and gravel 
base. Further exploration and engineering w i l l be required to 
devise a leaching s i t e . 

5.5 Beaver No. 1 • The deposit i s on surface, and requires d r i l l i n g end 
blasting and a sump for a leaching set up. 
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5»6 Previous L<v\chln<» Teat Work 
Leaching tee to on tho Pcaaaaroy Mo. 1 oreo wore done by tho now 

S.M. Industries Ltd. Laboratory and tho present leach plant designed 
on tho basis of these tests. 

Ore analysis of sample submitted: 
Total Copper 3.16Z 
Acid Soluble Copper 1.057. 
Total Acid Consumption • 132 pounds h^SO^/tonCfrom oxides 
s i l i c a t e s ) 

A 1500 gram sample crushed to -I inch was placed i n a leach c i r c u i t 
with 250 ml of solution containing acid equivalent to 25 pounds U2S04/ton 
ore. The leach c i r c u i t was drained periodically and tho liquor was analysed 
and replaced with 250 ml of fresh nutrient medium. 

Date Cu (ft/1) Fe (n/1) pH Percent of Total 
Cu Extracted 

Dec. I3/67 start -

Dec. 10/67 14.9 0.1 1.2 5.2 
Jan. 2/68 4.65 0.1 3.3 1.6 
Jan. 9/68 3.90 . - 1.2 

Jan. 16/68 3.22 - - 1.1 

Jan. 25/68 2.95 • - 1.0 
Feb. 1/68 2.90 - - 1.0 
Fob. 8/68 2.68 - • 0.9 
Pob. 15/68 2.62 • 0.9 
Fob. 22/68 2.36 - - 0.8 
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Tho tost WAS allowed to ran out but on May 27 i t was started again 
and the leach liquor contained 3.2 g/1 Cu. Another random sauplo on 
July 10 contained 2.7 g/1 Cu, 

The solutiono i n between were discarded unaaeayad. 
The design capacity of tho plant l a 2*000 lbs* of copper per 

day* 

6. ECONOMIC ANALYSIS OF A LEACHING OPERATION 

6*1 Several alternatives methods of placing the deposit i n production 
by bacteria leaching exis t . Considering the c a s t i n g plant* avail­
able detailed ore Information, and cost factors, the most attractive 
scheme i s : 
6*1*1 Place Poacoroy No* 1 i n production after completing sampling 

and blasting the remainder of tho zone. 
6*1*2 Enlarge the existing plant to a capacity of 4,000 lbs. of 

copper por day and place Pomsaroy No. 2 South In production. 
6*1*3 After production by bacterial leaching i s successful on 

6*1*1 and 6*1*2, design leach operations for Pocsoroy No. 3, 
N6. 4 and Beaver No* 1 and oporate to a central plant. I t 
i s possible Poanoroy No* 1 and No* 2 North and South may also 
bo treated at t h i s plant* 

6.1.4 Explore the area f o r other deposits. 
6.2 Cost Estimate - Ponreeroy No. 1  

6.2.1 I n i t i a l Preparation Coat 

Road Repairs $ 3,000.00 
Sampling and Testing 2,000.00 
Surveys 750.00 
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Activate Plant 
Modify Plant Dryor 

Plow Motors 
Warehouse, Dry, Office 
Site Engineering 
Sampling 
Piping 
Sumps 
D r i l l i n g L Blasting 
Bulldozing 
Heap Covers 
Living Trailers 
Miscellaneous 

Tune«up 

Labour 
Acid 
Vehicles 

6.2.2 Operating Coct/nonth 
At 2,000 lbs. copper per day 

Crew 
Equipment & Lab Parts 
Lab Supplies 
Chemical8 - Acid 

Iron 
Other 

$ 2,000.00 
1,000.00 
2,000.00 
6,000.00 
1,000.00 
600.00 
500.CO 

2,000.00 
5,000.00 
9C0.C0 

6,C00.00 
9,ICO.CO 
CCO.00 

$ 1,200.00 
1, ceo.CO 
IC0.00 

$44,750.00 

2,300.00 

$47,050.00 

$ 4.CC0.C0 
300.00 
200.00 

2,4C0.0O 2,000 x 4C/day 
5,400.00 
100.00 
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Power $ 210. CO 

Dryor 120.00 
Other Services & Maintenance 500.00 
Vehicles 3r»o.co 

§13*530.00 per month 
At 1,200 lbs, copper per day • Cost par month 

Operating Crew $ 4,000.00 
Equipment L Lab Parts 300.00 
Lob Supplies 200.CO 
Chemicals • Acid 1,350.00 (1,200 » 4c k 28) 

Iron 3,050.00 (1,200 x 90 x 28) 
Other 100.00 

Power 210.00 
Dryor 100.00 
Other Services U Maintenance 500.00 
Vehicles 3C0.C0 

$10,110.00 
6.2.3 Overhead 

Vehicle Rental $ 300.00 
• Travel CCO.OO 
Telephone & Telegraph 250.00 
Miscellaneous Supplies 2C0.00 
Consulting Engineer 1,2C0.00 
Head Office 3,300.00 

$ 6,050.00 
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6.2.4 Siirmnry Forra-.eroy Mo. 1 

Startup Coat $ 47*150.00 

1 month - 2*000 lbs*/day 19,520.00 
16 months • 1,200 lbs*/day 253,560.00 
Total Cost $325,250.00 
Contingencies 14„710.00 

$340,000.00 
Income Q 45C U.S. Copper ° 42C Cdn. F.0#B. Mine 
12,000 tons 0 3.5Z •= 840,000 l b s . Cu, 757. Recovery = 
630,000 lb s . Cu 

Revenue ~ 630,000 x 42C = $265,000.00 
Apparent Cost = 340,000 - 265,000 = $75,000.00 

6.3 Coot Estimate » Pormsroy No. 2  
6.3.1 Start up Cost 

Road Repairs $ 1,000.00 
Sampling & Testing 500.00 
Site Engineering 500.00 
Sampling & Assaying 1,200.00 
Sumps 500.00 
D r i l l i n g U Blasting 15,000.00 
Piping - Supply 5,400.00 

Heaps l,400.C0 
Pump 1,5C0.C0 
Inoculation 2.2C0.C0 
Plant Addition 2,COO.00 
Heap Covers 12,000.00 
Dozing 900.CO $44,100.00 
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6.3.2 Operating Cost - Addltlcnnl t o P o r m a r o y H o . I 

2 months 0 3,000 lbs./day 

Operating Labour $ 700.00 
Equipment L Lab Parts 100.00 
Lab Supplies 100.00 
Chemicals • Acid 3,360.00 (28 as 3,000 x 4c) 

Iron 7,560.00 (28 x 3,000 x 90) 
Othor ICO.CO 

Power 210.00 
Drying • 200.00 
Other Services & Maintenance ICO.CO 
Vehicles IGO.CO 

$12,530.00 
15 months at 1,650 lbs. per day 
Operating Labour $ 7C0.00 
Equipment U Lab Parts 100.00 
Lab Supplies 100.00 
Chemicals - Acid 1,843.00 (28 x 1,650 x 40) 

Iron 4,153.00 (28 x 1,650 x 90) 
Power 210.00 
Drying 200.00 
Other Services & Maintenance 100.00 
Vehicles ics.co 

$ 7,5i6.C0 
6.4 CASH FLOW AND PRODUCTION FORECAST - P 0 i : i E M 0 Y H O . I 2 

See Attached Table 


