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WESTERN MINES LIMITED (N.P.L,) 

Western Mines L i m i t e d (N.P.L.) i s a B r i t i s h Columbia Company incorporated 
i n 1951. The Company operated a property near Ainsworth u n t i l 1959 when i t was 
closed. This property remains i n a c t i v e but i s maintained i n good standing. In 
1961, the Company acquired the Lynx, Paramount and P r i c e groups of mineral claims 
near the southern end of B u t t l e Lake i n Strathcona Park and a d d i t i o n a l claims were 
lo c a t e d c o n s o l i d a t i n g these three groups. Through the s a l e of tr e a s u r y shares, 
approximately $4,500,000 of r i s k c a p i t a l was r a i s e d and spent on e x p l o r a t o r y devel
opment of the Vancouver I s l a n d property. Ore reserves s u f f i c i e n t to j u s t i f y prod
u c t i o n r e s u l t e d from t h i s work, and debt, f i n a n c i n g of $11 ,000,000 was arranged i n 
J u l y of 1965 to b r i n g the property i n t o operation. This independent company under 
the d i r e c t i o n of B r i t i s h Columbia business men has over f i v e thousand (5,000) 
r e g i s t e r e d shareholders of whom seventy percent (70%) are i n t h i s province. 

The mineral claims were lo c a t e d i n 1918, and Crown-granted i n 1924. L i t t l e 
work was done t i l l Western Mines optioned the claims i n 1961. The l o c a t i o n of the 
Mine i n a P r o v i n c i a l Park has created s e v e r a l problems i n a d d i t i o n to those u s u a l l y 
faced i n b r i n g i n g a property i n t o production. The unusual requirements of a shipping 
t e r m i n a l i n Campbell R i v e r , a 22 mile road and a 4,500 H.P. Hydro E l e c t r i c P l ant 
have added, to the task. The Concentrator and other p l a n t b u i l d i n g s have been designed 
to blend w i t h the Park s e t t i n g and i t i s intended that i n years to come the p l a n t 
area w i l l be a feature c f the Park. Wright Engineers L i m i t e d of Vancouver have been 
r e s p o n s i b l e f o r the p l a n t design. 

The operation w i l l employ about two hundred and f i f t y (250) men and arrange
ments have been made to provide s u i t a b l e l i v i n g accommodation f o r these men and t h e i r 
f a m i l i e s i n an i n d u s t r i a l v i l l a g e at; Sheppards Bay on B u t t l e Lake, C o n s t r u c t i o n of 
t h i s community i s planned to begin t h i s F a l l . 

THE MINE: 

E x p l o r a t i o n and development work to date has been centred i n the Lynx zone 
where a s u b s t a n t i a l tonnage of ore has been o u t l i n e d . The ore reserves e s t a b l i s h e d 
and the prospect of extension of the m i n e r a l i z e d zones both l a t e r a l l y and i n depth 
changed the Lynx zone from a prospect to a mine of s u b s t a n t i a l p r o p o r t i o n . 

The Mine i s opened up by ten l e v e l s , three of which are surface a d i t s . The 
remaining seven l e v e l s are served by an i n t e r n a l s h a f t . 
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ORE RESERVES: 

Ore reserves at September 30th, 1965, were as f o l l o w s : -

LYNX MINE 

Gold S i l v e r Copper Lead Zinc 
Tons oz/ton oz/ton % % % 

Proven Ore 690,000 0.07 2.85 2.38 1.11 10.80 
Probable Ore 1,241,7*0 0.06 2.43 2.17 1.08 9.62 
Broken ore 47,780 0.06 2.00 1.62 1.01 8.17 

PARAMOUNT MIME 

Proven and Probable Ore 
Broken Ore 

TOTAL REASONABLY 
ASSURED ORE 

71,800 0.09 
2,650 0.01 

2,053,980 0.06 

4.49 
3.75 

2.64 

1.12 
0.60 

2.19 

1.60 10.43 
1.25 8.00 

1.10 10.03. 

A d d i t i o n a l ore was developed during the past f i s c a l year and the new f i g u r e s 
w i l l be published i n the Annual Report due i n November. 

SHAFT: 

The sh a f t has four compartments i n l i n e : two s k i p compartments, one s e r v i c e 
compartment and a manway. At the present time only the s e r v i c e compartment and ser
v i c e h o i s t are i n operation. A Nordberg h o i s t i n s t a l l e d to handle the s k i p s w i l l be 
put i n t o o p e ration i n the near f u t u r e . The ski p s w i l l be 2.8 ton si d e dump. Loading 
pockets have been i n s t a l l e d at the 17 l e v e l h o r i z o n which w i l l be connected to ore 
and waste pass r a i s e s designed to s e r v i c e the whole Mine. At the top of the s h a f t , 
separator pockets are provided f o r ore and waste. Tramming from the pockets to the 
surface at the 10 Level w i l l be by 90 c u . f t . Granby cars. 

PUMPING: 

Two Mather § P i a t t 320 i.g.p.m. @ 1750 h.p. c e n t r i f u g a l pumps w i l l handle 
waste water from the 17 Level t o the surface at the 10 L e v e l , a v e r t i c a l l i f t o f 
1041 f t . 

A unique fea t u r e o f the pumping setup i s that the e l e v a t i o n o f the sump 
bottom i s above that o f the pump. 
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PUMPING - Cont'd. 

The sump opening i s o f f a r a i s e which was d r i v e n from the pump chamber. 
Follow i n g development of the sump, the r a i s e was sealed by a concrete plug. The 
pump l i n e , drain-out l i n e and a l i n e connecting with a pump set up to pump out the 
bottom of the shaf t a l l pass through t h i s concrete plug. With t h i s setup the pumps 
are s e l f - p r i m e d and clean-out of sludge from the pump i s accomplished by opening a 
val v e on the drain-out l i n e to t r a n s f e r the sludge from the sump to a mine car 
designed f o r sludge t r a n s f e r . 

VENTILATION: 

This i s provided by an exhaust, system through a 50,000 c.f.m. fan l o c a t e d 
at the top of a r a i s e system which opens to the surface at the 8 Level p o r t a l . Pro
v i s i o n ha.s been made f o r i n s t a l l a t i o n of a second fan when t h i s becomes necessary. 

MINING: 

Varying ground c o n d i t i o n s and the general i r r e g u l a r i t y of the ore occurrence 
i n d i c a t e that s e v e r a l mining methods w i l l be used i n the course o f e x t r a c t i o n . Above 
the 9 Level there i s a lar g e block of ore which has been developed f o r Long Hole 
Stoping. I f t h i s method proves s a t i s f a c t o r y i n t h i s f i r s t t r y , i t w i l l be a p p l i e d 
i n other blocks where c o n d i t i o n s permit. Cut and F i l l mining using m i l l t a i l i n g s 
f o r f i l l w i l l be the primary method below the 10 Level with Conventional Shrinkage 
where ground con d i t i o n s permit i n the narrow ore s e c t i o n . 

In the f i r s t phase of stope development every e f f o r t was made to u t i l i z e 
e x i s t i n g openings f o r production purposes c This l e d to some d i f f i c u l t i e s i n estab
l i s h i n g stopes. In developing the lower l e v e l s , layouts w i l l be designed w i t h pro
d u c t i o n openings i n mind. 

T o t a l underground crew w i l l be about one hundred (100) men. 

OPEN PIT: 

In the Spring of 1965, a program of systematic diamond d r i l l i n g on the 9 
and 10 Levels was i n i t i a t e d to check the p o s s i b i l i t y of the occurrence of lar g e 
ore blocks which might be mined by b l a s t hole methods. The d r i l l program r e s u l t e d 
i n f i n d i n g a block of ore + 200,000 tons, l o c a t e d so cl o s e t o the surface that a 
d e c i s i o n was made to mine i t by Open P i t . Further, as diamond d r i l l i n g continued 
i n t o 1966 i t became apparent that there i s an a d d i t i o n a l + 200,000 tons which can 
be taken by extending the present Open P i t . More diamond """drilling i s re q u i r e d to 
determine the l i m i t s of t h i s p i t extension. 
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OPEN PIT - Cont'd. 

In the f i r s t year of production approximately 75% of m i l l f e e d tonnage w i l l 
come from the open p i t with about 25% from s t o c k p i l e s and underground stope develop
ment . 

A l l work i n the Open P i t i s being done by outside c o n t r a c t o r s which assures 
a f i x e d cost per ton of ore or yard of waste rock and overburden removed. 

Open P i t equipment c o n s i s t s of two Gardner-Denver a i r track d r i l l s w i t h 
compressors, one 2-1/2 cu.yd e Northwest shovel, one 966 C a t e r p i l l a r Loader and f i v e 
16 cu.yd. c a p a c i t y Hayes P, Kenworth t r u c k s . When ore production from the p i t com
mences, a 1-1/2 cu.yd. shovel w i l l be used f o r separ a t i n g ore and waste at the p o i n t 
of l o ading. Engineering c o n t r o l and s u p e r v i s i o n of excavation i s done by Western 
Mines. 

HYDRO POWER DEVELOPMENT: 

The H y d r o - E l e c t r i c Generating Plant i s l o c a t e d at the j u n c t i o n of Tennent 
Creek and Myra Creek, approximately one mile west of the Lynx Mine s i t e . The i n i t i a l 
i n s t a l l a t i o n i s capable of p r o v i d i n g a maximum of 3060 KW f o r the Lynx M i n e - M i l l -
P lant complex. The catchment area, Tennent Lake, i s 1.5 sq. m i l e s , with drainage 
from a p o r t i o n of the highlands, south of Myra Creek, r i s i n g from a small unnamed 
lake at about e l , 3700' from which i t drops about 425 v to Tennent Lake at e l . 3276 f. 
The Long Term Mean R a i n f a l l i s 195 inches per annum and water storage provided by 
Tennent Lake i t s e l f i s 3120 acre f e e t , The water consumption under maximum usage 
c o n d i t i o n s w i l l be about 1350 c.f.m. The i n t a k e c o n s i s t s of a submerged tunnel 
approx. 450 ? long at e l . 3242 T to permit approx. 30 f t . drawdown of present lake 
l e v e l . The penstock c o n s i s t s of 450 1 of 34" s t e e l p i p e l i n e i n the tunnel, w i t h a 
"Y" valved s e c t i o n f o r two - 24 M l i n e s . One 24" f o r the present l i n e and the second 
f o r f u t u r e a d d i t i o n a l c a p a c i t y 6 The p i p e l i n e i s made up of the f o l l o w i n g s e c t i o n s : 

2074 s -
3500- -
2520 ? -
1240 1 -

The s t e e l 40 f t . pipe s e c t i o n s are coupled by dresser couplings and welded m i t e r 
s e c t i o n s . T a i l w a t e r e l e v a t i o n i s 1156 f t . and the maximum Static-Head i s 2130 f t . 
A c o f f e r dam ten f t . high c o n s i s t i n g of rock f i l l i s l o c a t e d on Tennent Creek at 
Tennent Lake to provide e x t r a water storage. 

The Turbin was made by G i l b e r t G i l k e s and Gordon L t d . , Kendal, England, 
wi t h a 42-1/2" diameter P e l t o n Wheel cast i n S w i t z e r l a n d . The r a t e d output i s 
4500 B.H.P . at a speed of 900 r.p.m. The Synchronous Generator was made by 
Canadian General E l e c t r i c , I t i s a 3600 KVA - 8 pole - 900 r.p.m. - 2400/4160 
V o l t - .85 P.P. - 3 Phase - 4 wire - 60 c y c l e - O p e n - S e l f - V e n t i l a t e d C o n s t r u c t i o n -

24" Wood Stave - wire wound 
24" 1/4" s t e e l 
24" 3/8" s t e e l 
24" 1/2" s t e e l 
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HYDRO POWER DEVELOPMENT - Cont'd. 

with a d i r e c t connected Brushless E x c i t e r Class A - and combined s t a t i c e x c i t e r 
r e g u l a t o r . Power tra n s m i s s i o n to the Plant i s by underground cable at 4160 v o l t s . 

CONCENTRATOR: 

The concentrator equipment i s housed i n a timber b u i l d i n g . The e x t e r i o r 
of t h i s b u i l d i n g has been b u i l t of cedar shadow batten panels a l t e r n a t e d with 
f i b r e g l a s s and dipped corrugated s t e e l to complement the park s e t t i n g . 

A l l of the concentrator equipment i s new w i t h the exception of the 9' x 9 1 

b a l l m i l l . 

The crushing and g r i n d i n g flowsheet i s conventional and simple, but the 
f l o t a t i o n c i r c u i t s are complex and w i l l r e q u i r e a good deal of care and a t t e n t i o n . 

The concentrates w i l l be f i l t e r e d and. d r i e d to about s i x percent (6%) mois
ture content. They w i l l then be slushed up a ramp to trucks and t r a n s p o r t e d to the 
Company ship loader at Ca.mpbell Rive r . 

I t i s expected that concentrates w i l l c o n t a i n i n excess of 60% z i n c i n the 
z i n c concentrates, 28% copper i n the copper concentrate and 50% combined lead and 
z i n c i n the lead z i n c concentrate. The l a t t e r i s to be t r e a t e d i n one of the 
Imperial smelters. 

Recoveries of 93.0% of the z i n c , 94.0% of the copper, 93.0% of the l e a d , 
70.0% of the s i l v e r and 79.0% of the gold are expected. Not a l l of these metals 
w i l l be obtained i n the premium concentrates but i t w i l l be the concentrator crew's 
o b j e c t i v e to make these separations as clean as p o s s i b l e . 

The concentrator s t a f f and crew w i l l c o n s i s t of t h i r t y (30) men. 

OTHER PLANT BUILDINGS: 

The shops, warehouse, changehouse, s a f e t y and f i r s t - a i d rooms and the mine 
o f f i c e have been incorporated i n one f u n c t i o n a l b u i l d i n g . The Assay O f f i c e , Bucking 
Room, Core House, Garage and Compressor House are separate b u i l d i n g s . The Admini
s t r a t i v e and Engineering o f f i c e s are i n temporary b u i l d i n g s and the e r e c t i o n of a 
General O f f i c e w i l l be delayed u n t i l requirements are more c l e a r l y e s t a b l i s h e d . 

A l l lumber r e q u i r e d f o r c o n s t r u c t i o n has been cut at the s i t e from timber 
removed from the p l a n t s i t e and from the road r i r h t - c f - w a y . Over 3,500,000 F.B.M. 
have been produced to date. 
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GEOLOGY OF WESTERN MINES: 

A. ROCK TYPES: 

The Lynx orebodies are enclosed by a v a r i e t y of v o l c a n i c rocks. The primary 
rocks c o n s i s t of andesite flows, massive t u f f s and agglomerates. The secondary rocks 
d e r i v e d from the primary rocks are green, b u f f , and grey s c h i s t s . Some of the s c h i s t s 
have remnant textures s i m i l a r to those seen i n the primary rocks. 

The flow rocks are medium to dark green, mottled f i n e - g r a i n e d and have the 
composition of pyroxene andesite w i t h s c a t t e r e d f e l d s p a r and mafic phenocrysts. 
Jasper occurs as lenses and masses, such that i t may o r i g i n a l l y have formed r a r e 
p e r s i s t e n t beds, approximately three to s i x inches t h i c k . 

Massive t u f f i s mostly shades of green with a large range of fragment s i z e 
and i n places g r a d a t i o n a l bedding. 

The agglomerates contain l i t h i c fragments up to two feet across. A very 
d i s t i n c t i v e type contains purple fragments i n a dark-green matrix. 

The s c h i s t s are composed of c h l o r i t e , s e r i c i t e , t a l c , other micaceous min
e r a l s and quartz and have v a r y i n g degrees of f o l i a t i o n . 

Various dikes can be observed underground ranging i n composition from d i a 
base to f e l d s p a r porphyry. 

B. STRUCTURE: 

The o v e r a l l mine s t r u c t u r e i s a s t e e p l y d i p p i n g shear zone of s c h i s t o s e 
rocks w i t h concordant discontinuous massive sulphide bodies contained w i t h i n the 
zone. The shear zone trends northwest and averages 500 to 600 feet i n width w i t h i n 
the Lynx mine area. The orebodies occur i n the southwest p o r t i o n of the zone near 
the primary v o l c a n i c rocks. 

The dip of the shear zone and of the v o l c a n i c rocks to the southwest aver
aged 70° between the 8th and 12th Levels (500 feet v e r t i c a l l y ) although i n d e t a i l 
i t ranges from v e r t i c a l to 30° southwest, 

The hanging w a l l rocks are massive or i n places l i g h t l y sheared and the 
contact between them and the a l t e r e d s c h i s t o s e rocks of the shear zone i s e i t h e r 
sharp or r a p i d l y g r a d a t i o n a l . Masses of r e s i d u a l r e l a t i v e l y u n a l t e r e d v o l c a n i c 
rocks occur w i t h i n the shear zone near the main hanging w a l l contact of the 
s c h i s t o s e rocks and the primary v o l c a n i c s . 
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B. STRUCTURE - Cont'd. 

F a u l t s are widespread throughout, the mine. L o n g i t u d i n a l f a u l t s occur p a r a l l 
to the f o l i a t i o n and often contain mud gouge to s e v e r a l feet i n t h i c k n e s s . Many 
of the orebodies are a s s o c i a t e d with these f a u l t s . C r o s s - f a u l t s cut the ore and 
l o c a l l y d i s p l a c e i t by apparent movements up to tens of f e e t . Low angle f a u l t s 
w ith evidence of t h r u s t i n g are seen l e s s commonly than the other f a u l t s . 

Folds are apparent i n the s c h i s t s although they are not c l e a r l y v i s i b l e 
underground. They are g e n e r a l l y broad with r e l a t i v e l y f l a t c r e s t s and plunge 
ge n t l y at 20° or l e s s . Sulphide m i n e r a l i z a t i o n i n places i s concordant w i t h these 
f o l d s and i s heaviest near t h e i r c r e s t s . 

C. OREBODIES: 

At the Lynx mine the ore occurs as massive sulphide bodies composed of 
p y r i t e , c h a l c o p y r i t e , s p h a l e r i t e and galena w i t h minor b o r n i t e . The massive s u l 
phide contacts are i n some places w e l l - d e f i n e d , with an abrupt change from massive 
high-grade ore to w a l l r o c k s c h i s t . At other p l a c e s , o f t e n w i t h i n the same orebody, 
the massive sulphides grade i n t o disseminated sulphides or a zone up t o four fee t 
wide o f small e r r a t i c s t r i n g e r s of c h a l c o p y r i t e . 

Disseminated sulphide i n the host s c h i s t s o c c a s i o n a l l y i s of ore grade. 

The massive ore occurs i n the form of d i s c r e t e lenses, masses and v e i n - l i k e 
bodies, contained by the a l t e r e d host, rocks and broadly concordant i n a t t i t u d e w i t h 
the shear zone. The dimensions of the orebodies may vary considerably over short 
distances and c o n t i n u i t y between widely spaced exposures i s not assured. Ore 
widths are up to 100 f e e t (on f o l d c r e s t s ) and some ore has a continuous length 
of 800 f e e t , though a number of the orebodies have s t r i k e and dip dimensions of 
the order of 100 f e e t . Sulphide s i t u a t e d adjacent to or near the main hanging w a l l 
of the shear zone i s more c o n s i s t a n t than i n the orebodies f a r t h e r from the hanging 
w a l l . 

D. ORE MINERALS: 

The ore minerals are dominantly c h a l c o p y r i t e and s p h a l e r i t e which, w i t h 
p y r i t e , form massive medium to f i n e - g r a i n e d s u lphide aggregates. The s p h a l e r i t e 
to c h a l c o p y r i t e r a t i o i s approximately 3:1. Galena and b o r n i t e can be seen i n 
hand specimens i n various p l a c e s . In a d d i t i o n , microscopic examination of the 
ore has revealed small amounts of t e n n a n t i t e , c o v e l l i t e , d i g e n i t e and stromeyerite. 

The gangue c o n s i s t s mainly of q u a r t z , c h l o r i t e , s e r i c i t e and t a l c w i t h 
c a l c i t e and b a r i t e . B a r i t e i s not widespread and tends to occur i n pockets and 
lenses only i n sulphide bodies. 
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D. ORE MINERALS - Cont'd. 

P y r i t e forms an i n t e g r a l part of the orebodies, and i s d i s t r i b u t e d throughout 
the other sulphides as angular g r a i n s , w i t h a wide range of s i z e . Apart from being 
a c o n s t i t u e n t of the ore, p y r i t e also occurs as d i s c r e t e masses or dissemination by 
i t s e l f , or i n places w i t h s u f f i c i e n t disseminated c h a l c o p y r i t e to be of ore grade. 

The main texture of the ore i s the pronounced banding of the s u l p h i d e s . The 
bands are composed of s p h a l e r i t e or c h a l c o p y r i t e or p y r i t e , although p y r i t e may a l s o 
be disseminated as an even granular c o n s t i t u e n t through ore that has s p h a l e r i t e and 
c h a l c o p y r i t e bands. Broadly, t h i s banding i n the sulphides i s p a r a l l e l to the adja
cent s c h i s t o s i t y . However, i n places the banding cuts c l e a n l y across the s c h i s t o s i t y . 

E. CLASSIFICATION AND ORIGIN: 

The orebodies of the Lynx mine are massive sulphide d e p o s i t s . One explan
a t i o n of t h e i r o r i g i n i s that they are replacement deposits i n a favourable shear 
zone and that the ore i s banded due to f l u c t u a t i n g concentration of metals and 
s e l e c t i v e replacement of the s c h i s t s and that d e p o s i t i o n a l c o n t r o l s were s t r u c t u r a l 
where there tended to be zones of l e a s t pressure w i t h i n the shear zone. The o r i g i n 
of the metals would then be at unknown depths, probably r e l a t e d to the g r a n i t i c 
rocks that are exposed one or two miles to the west of the mine. 

Vancouver, B r i t i s h Columbia, 
October, 1966. 
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SODIUM CARBONATE 
50DIUM CYANIDE 
CALCIUM HYDROXIDE 
IOW Z-200 
AEROFLOAT 208 
ROTHER 

ZINC SULFATE 
COPPER SULFA 
SODIUM BICHROMATE 
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