
600225 
SCHEELITE and MOLYBDENITE 

at 

VICTORY TUNGSTEN 

An essay submitted during the t h i r d year of 
the course i n Geological Engineering of the 
Faculty of Applied Science at the University 
of B r i t i s h Columbia. 

HUGH JOHN GREENWOOD 

Essay completed 10.11.52 



fa 

i 

390 E a s t K i n g s Rd., 
N o r t h Vancouver, B. C. 

Nov ember 15, 1952. 

Dr. H. J . MacLeod, 
Dean of t h e F a c u l t y o f A p p l i e d S c i e n c e , 
U n i v e r s i t y o f B r i t i s h C o l u m b i a , 
Vancouver. 

Dear S i r : 

I submit t h i s e s s a y i n compliance w i t h the 
C a l e n d a r r e g u l a t i o n s f o r t h i r d year- e n g i n e e r i n g s t u d e n t s . 
The o b j e c t o f t h e essay i s t o r e p o r t on the o c c u r r e n c e 
o f t u n g s t e n and molybdenum i n the f o r m of s c h e e l i t e &u<J 
m o l y b d e n i t e on t h e V i c t o r y T ungsten p r o p e r t y , ( w h i c h , i s 
l o c a t e d } n e a r the v i l l a g e o f Salmo, B. C. 
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PREFACE 

The f o l l o w i n g i s a g e o l o g i c a l r e p o r t on t h e 

s t r u c t u r e and ore m i n e r a l i z a t i o n o f t h e V i c t o r y T u n g s t e n 

p r o p e r t y . 

The p r o p e r t y , w h i c h i s d i v i d e d i n t o t h e 

V i c t o r y and X J d i v i l l e g r o u p s , i s s i t u a t e d on Sheep Creek 

i n t h e Salmo a r e a about one m i l e f r o m the C o n s o l i d a t e d 
n 

M i n i n g and S m e l t i n g Company's Hudson's Bay -mine. 

•The V i c t o r y T ungsten p r o p e r t y ; i s b e i n g 

e x p l o r e d by t h e P a c i f i c ExplorationgCompany L i m i t e d . 

The e x p l o r a t i o n t o date has been r e s t r i c t e d 

t o s u r f a c e mapping of t h e V i c t o r y group and diamond 

d r i l l i n g on the l o w e r v/orkings. 

A s s i s t a n c e i n i n t e r p r e t a t i o n o f s t r u c t u r e s 

was r e c e i v e d t h r o u g h o u t t h e summer o f 1952 f r o m 

Dr. V i c t o r DoImage, the c h i e f g e o l o g i s t . 

The r e a d e r i s r e q u e s t e d t o r e g a r d a l l i n f o r m a ­

t i o n c o n t a i n e d ; i n t h i s essay as s t r i c t l y c o n f i d e n t i a l . 

10.11.52 
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M P S 

The accompanying maps have been p r e p a r e d f r o m 

t h e w r i t e r 1 s o b s e r v a t i o n s and f r o m s u r v e y s | p e r s o n a l l y 

completed i n t h e f i e l d . ' A l l c o - o r d i n a t e s g i v e n i n t h e 

t e x t r e f e r t o t h e c o - o r d i n a t e s on the accompanying maps. 

C o n t r o l survey f o r t h e maps were completed by 

the w r i t e r and c o n s i s t o f an open t r a n s i t t r a v e r s e ; 

" C - l i n e " ; a c l o s e d t r a n s i t t r a v e r s e ; t h e t ! F - l i n e " ; and 

s e v e r a l c l o s e d compass t r a v e r s e s . 

The symbol used f o r t h e l i m e s t o n e and g a r n e t i t 

o u t c r o p s i s a b r i c k - l i k e p a t t e r n i n which t h e c o n t i n u o u s 

l i n e s g e n e r a l i z e the obs e r v e d s t r i k e s of t h e s t r a t a . 

S i n c e no h o r i z o n bed was l o c a t e d t h e s t r u c t u r e i m p l i e d 

by t h i s symbol i s merely a s u g g e s t i o n . 

Map B shows a suggested shape o f the g r a n i t e 

body u n d e r l y i n g the lo w e r w o r k i n g s . 

Map C c o n s i s t s o f s e c t i o n v i e w s t h r o u g h t h e 

d r i l l h o l e s and t h r o u g h the r i d g e a l o n g t h e V i c t o r y 

group o f c l a i m s . 



SCHEELITE and MOLYBDENITE 

at 

VICTORY TUNGSTEN 

Purpose and Scope of t h i s E s s a y 

The purpose and scope o f t h i s essay i s t o sup p l y 

t h e r e a d e r w i t h s p e c i f i c i n f o r m a t i o n c o n c e r n i n g mode of 

o c c u r r e n c e , a s s o c i a t e d m i n e r a l s and s t r u c t u r a l f o r m a t i o n , 

i n and around t h e s c h e e l i t e and mo l y b d e n i t e d e p o s i t s o f 

the V i c t o r y Tungsten p r o p e r t y . 

The V i c t o r y T u n g s t e n p r o p e r t y i s l o c a t e d i n 

B r i t i s h Columbia's N e l s o n M i n i n g D i s t r i c t at a d i s t a n c e 

o f seven m i l e s f r o m the v i l l a g e o f Salmo. 

Acc e s s 



Transportation to the property from the Great 

Northern railhead at Salmo i s e n t i r e l y by road. There are 

four miles of pavement on the Salmo-Nelway highway and 

three miles of good gravel surface up the Sheep Creek Road 

to the "foot" of the property. Both these thoroughfares 

are kept open a l l winter by government crews and thus the 

property may be reached at a l l times. 

The claims extend about one mile south from the 

Sheep Creek road and are divided into two groups, the 

Victory and the U d i v i l l e . 

Access to the i n t e r i o r of these groups i s gained 

by two bull-dozed roads. The shorter road, about a quarter 

of a mile i n length, i s located on the west side of Bear 

(Bennet) Creek, which runs north through the property into 

Sheep Creek. This road serves the lower workings which 

were extensively d r i l l e d during the summer of 1952. 

The longer road, about one and a h a l f miles i n 

length, runs south f o r three-quarters of a mile along the 

east bank of Bear Creek. It then crosses the stream bed 

and switch-backs up the ridge on the west side of the 

creek. This road gives access to the d r i l l operations 

currently i n progress on the Upper Workings. 



M i l l P o s s i b i l i t i e s 

At t h i s e a r l y stage i n the development o f the 

V i c t o r y T ungsten p r o p e r t y the problems a t t e n d a n t on 

e s t a b l i s h i n g a m i l l s i t e have been ̂ o n l y ̂ k s c u s s e d . Some 

o f t h e r e q u i s i t e s f o r a m i l l are a v a i l a b l e w i t h i n the 

b o u n d a r i e s of t h e p r o p e r t y . These are w a t e r , power and 

t i m b e r . 

Water might be s u p p l i e d by Bear Creek w h i c h 

p r o v i d e s one and a h a l f c u b i c f e e t per second d u r i n g t h e 

dry season and, b a r r i n g f r e e z e - u p , p r o b a b l y more d u r i n g 

the b a l a n c e o f t h e y e a r . The advantage o f u s i n g i3ear Creek 

i s t h e p o s s i b i l i t y of e m p l o y i n g g r a v i t y f e e a . 

Power c o u l d almost c e r t a i n l y be s u p p l i e d by t h e 

West Kootenay Power and L i g h t Company f r o m t h e i r power l i n e 

w h i c h c a r r i e s 60,000 v o l t s and passes t h r o u g h the V i c t o r y 

M i n e r a l C l a i m . 

C o n c e r n i n g t i m b e r , most of the p r o p e r t y i s 

wooded w i t h a growth of tamarack, hemlock, spruce and 

cedar w h i c h would p r o b a b l y prove adequate f o r mine pu r p o s e s . 

As f o r t h e e cono.mi.c_adv ant ages. . - Q f j j u i I d i n g a m i l l } 

t h i s w r i t e r f e e l s t h a t u n t i l more ore i s proven i t may be 

more s a t i s f a c t o r y t o t r u c k the V i c t o r y T u n g s t e n ore. t o t h e 

Emerald c o n c e n t r a t o r , , a d i s t a n c e o f f i v e m i l e s . 
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G e n e r a l Geology 

G e n e r a l l y , the sediments o f the V i c t o r y map-area 

are o f Lower Cambrian, Period) (l,-p,l),^.nd(may be d i v i d e d 

i n t o two f o r m a t i o n s : t h e Reno q u a r t z i t e s , andj the L a i b •••^•f9 

l i m e s t o n e s and a r g i l l i t e s Cot the Lower Cambrian Period?) ^ 

. These sediments, are sometimes c o l l e c t i v e l y r e f e r r e d t o as 

t h e Pend d ' O r e i i l e s c h i s t s . They f o r m a much f o l d e d r o o f 

r o c k t o t h e N e l s o n i n t r u s i v e s , a s t o c k o f w h i c h i s exposed 

as an e r o s i o n s u r f a c e over most of the e a s t e r n p a r t of the 

map-area. 

The m i n e r a l i z a t i o n i s ' o f two k i n d s , c o n t a c t 

metamorphic d e p o s i t and a h y d r o t h e r m a l ( ? ) replacement i n 

t h e L a i b l i m e s t o n e s . The f o r m e r , t h e metamorphic d e p o s i t s 

o f t u n g s t e n and molybdenum, w i l l be d i s c u s s e d here i n 

d e t a i l . The l e a d - z i n c replacement w i l l be o n l y b r i e f l y 

mentioned. —»>^u^ <^ 

Reno ^ u a r t z i t e 

The .Reno q u a r t z i t e s ( 1 , p.15) do not o u t c r o p on 

the V i c t o r y map-area 3 but f r o m H.W. L i t t l e ' s map and 

r e p o r t 50 - 19A, are presumed t o u n d e r l i e the sediments o f 

t h e L a i b group i n t o w h i c h group a l l the V i c t o r y sedimentary 

o u t c r o p s f a l l . 

L a i b Group 

The l o w e r p a r t of t h e L a i b f o r m a t i o n ( 1 , p.15) 



i s p r e d o m i n a n t l y composed ofI l i m e s t o n e s and c a l c a r e o u s 

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

t o b l a c k a r g i l l i t e s . These a r g i l l i t e s f orm most of the 

o u t c r o p s on t h e V i c t o r y map-area and appear t o o v e r l i e t h e 

l i m e s t o n e s and a l t e r e d l i m e s t o n e s c o n f o r m a b l y . Ŝ <2LV~'̂ £> /wvul 

The l i m e s t o n e bands u n d e r l y i n g the b l a c k 

a r g i l l i t e s are t h e most i n t e r e s t i n g r o c k t j p e s f r o m an 

economic p o i n t o f v i e w . Here t h e ore m i n e r a l i z a t i o n o c c u r s 

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

and as s c h e e l i t e i n t h e s k a r n where the l i m e s t o n e has been 

a l t e r e d t o g a r n e t i t e . 

C T h i s r e p o r t w i l l d e a l i n d e t a i l o n l y w i t h t h e 

s c h e e l i t e and mo l y b d e n i t e d e p o s i t s . 

K e l s o n I n t r u s i v e s 

The g r a n i t e i n t r u s i o n s o f the V i c t o r y map-area 

are presumed by L i t t l e ( 1 , p*30) to be d i r e c t l y r e l a t e d t o 

the K e l s o n b a t h o l i t h and w i l l be so c o n s i d e r e d i n t h i s 

r e p o r t . 

The K e l s o n b a t h o l i t h has been t e n t a t i v e l y 

a s s i g n e d t o t h e ) C r e t a c e o u s age and i n ^ t h i s l o c a t i o n i s 

exposed as an e r o s i o n s u r f a c e over much of the map-area. 

I t i n t r u d e s t h r o u g h ,the Reno q u a r t z i t e s and t h e L a i b 
£JT~— 

l i m e s t o n e s and appears t o have sto p p e d b e f o r e h a v i n g UtxJv^ 

p e n e t r a t e d the L a i b a r g i l l i t e . T h i s statement i s based 

on t h e o b s e r v a t i o n t h a t t h e g r a n i t e i s exposed everywhere 

as an e r o s i o n s u r f a c e >nd has not been observed by the 



w r i t e r t o p e n e t r a t e the a r g i l l i t e r o c k r o o f . The 

m i n e r a l i z a t i o n appears t o be a d i r e c t r e s u l t of t h e 

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

t o the g r a n i t e body. 

The s c h e e l i t e on the p r o p e r t y i s d e f i n i t e l y a 

c o n t a c t metamorphic d e p o s i t a s s o c i a t e d w i t h a ci*umbly 

i r o n - r i c h g a r n e t i t e . 

The molybdenite i s p o s s i b l y a r e s u l t of 

magmatic s e g r e g a t i o n and appears t o be l i m i t e d t o s m a l l \ 

p o c k e t s . The whole showing does not e x t e n d over more 

t h a n 3,000 square f e e t , nor i s t h i s a r e a w h o l l y m i n e r a l i z e d . 

S t r u c t u r e 

G e n e r a l l y t h e a t t i t u d e s o f the a r g i l l i t e seems\ 

t o f o l l o w t h e s u r f a c e topography r a t h e r c l o s e l y , s u g g e s t i n g O*^ u~</^ 
an o v e r a l l a n t i c l i n a l s t r u c t u r e f o r t h e r i d g e o f Map A. 

Whi l e t h i s e x p l a n a t i o n i s the most obvi o u s i t i s 

almost c e r t a i n l y o v e r - s i m p l i f i e d . I s o c l i n a l f o l d i n g was 

ob s e r v e d on s e v e r a l o c c a s i o n s and su g g e s t s more i n t e n s e 

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

The g r a n i t e body c o u l d De e i t h e r a s t o c k , 

perhaps f o l l o w i n g t h e t r e n d o f the s t r a t a , o r i t c o u l d be 

a s i l l , perhaps two hundred t o f i v e hundred f e e t t h i c k . 

T h i s l a s t e x p l a n a t i o n would b e s t account„for 

the f a c t t h a t i t i s not seen on the west s i d e of the r i d g e . 

No f a u l t s were ob s e r v e d w i t h i n the map-area. 



Economic Geology 

The Laib limestones i n t h i s map-area seem to be 

the chief repositories of metalliferous mineralization. 

This applies both to altered and unaltered limestones* 

At the granite-limestone contact molybdenite 

occurs as disseminations i n the granite. 

Scheelite, the tungsten mineral, occurs where 

the limestone has been altered to garnetite, and sphalerite 

i s found i n the unaltered limestone immediately to the 

east of the map-area i n the U d i v i l l e group of claims. 

Molybdenite 

The molybdenite showing i n the Victory property 

has been described by B.N. Murphy, June, 1951, i n h i s 

report on Boleen Mines, now known as Victory Tungsten. 

In t h i s report, which appears substantially 

correct, Murphy describes the metamorphic deposit as 

occurring i n the contact zone i n the form of disseminations 

i n the granite and i n the overlying limestones and schists 

of the Pend d*Oreille s e r i e s . 

Murphy f e l t that one thousand tons of molybdenite 

ore were exposed i n the several open cuts and that more 

might be found by s t r i p p i n g o f f the overburden(with a 

bulldozer.) 



This writer f e e l s , however, that i n vi6w of the 

discontinuous^disseminated nature of the deposit and the 

c h i e f l y negative d r i l l information from Victory*s holes 

One, Two, Three and Pour - (May, June 1952) - that,/the 

estimate of one thousand tons i s f a r i n excess of the 

actual amount present. 

It follows that unless considerably more 

molybdenite ore i s proven by the future d r i l l holesf i n 

search of scheelite^, the molybdenum p o t e n t i a l i t i e s of the 

property are rather s l i g h t . 

Scheelite 

The scheelite-enriched garnetite outcrops on the 

surface at ,{N 8200, E 10,400/ and (N 5400, E 10,200) on 

the enclosed Map A. The general nature of the lower 

deposit may be seen, from the sectional views, to be lenses 

of enriched material roughly p a r a l l e l i n g the undulations 

of the granite f l o o r . 

The surface exposures of the scheelite-bearing 

rock are described by Murphy i n h i s report on the molybden­

i t e showing i n the former Boleen Mines and he there 

recommends that diamond d r i l l exploration work be under­

taken to examine the deposit at depth. 

With t h i s i n mind, and following the instructions 

of Dr. V i c t o r Dolmage, nineteen d r i l l holes were put down 

during the Bummer of 1952 under the supervision of the 

writer. 



9. 

The accompanying s e c t i o n a l v i e w s of t h e d r i l l 

h o l e s , on Map C, show the g e n e r a l s t r u c t u r e , the o c c u r ­

r e n c e o f o r e , and an attempted a n a l y s i s o f t h e s t r a t i g r a p h y . 

T h i s a n a l y s i s may be s u b j e c t t o s e v e r a l i n t e r p r e t a t i o n s 

due t o t h e i n t e n s e l y f o l d e d and deformed n a t u r e of the r o c k . 

The g e n e r a l s t r a t i g r a p h y i s composed of t h e L a i b 

l i m e s t o n e s , p h y l l i t e s and a r g i l l i t e s . A p a r t o f t h e 

K e l s o n b a t h o l i t h i n t r u d e s i n t o t h e l i m e s t o n e s but was not 

o b s e r v e d t o p e n e t r a t e th e o v e r l y i n g b l a c k a r g i l l i t e s . 
• 

The s c h e e l i t e appears t o f o l l o w the e c c e n t r i c i t i e s 

o f the g r a n i t e f l o o r , k e e p i n g e n t i r e l y t o t h e immediate con­

t a c t zone and c h i e f l y t o t h e d e p r e s s i o n s or t r o u g h - l i k e 

f o r m a t i o n s i n the s u r f a c e of t h e g r a n i t e . 

The p o s s i b l e e x i s t e n c e o f t h e s e t r o u g h s was 

s u g g e s t e d by t h e o r e - b e a r i n g s t r u c t u r e s o f t h e nearby 

E m e r a l d T u n g s t e n Mine i n w h i ch th e s c h e e l i t e o c c u r s i n 

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

i a t e d w i t h a s k a r n of g a r n e t i t e . T h i s s k a r n has been 

a l t e r e d f r o m l i m e s t o n e by the nearby g r a n i t e . & v 

Upon f u r t h e r e x a m i n a t i o n of the V i c t o r y T u n g s t e n 

d e p o s i t t h i s same s t r u c t u r a l f e a t u r e was observed f r o m the 

e x a m i n a t i o n of diamond d r i l l c o r e s . Here, however, t h e 

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

was f o u n d t o be the s u r f a c e o f t h e i n t r u s i v e g r a n i t e . 

The g r a n i t e body i s exposed • as an e r o s i o n s u r f a c e 

at (N 8639, E 10,170) and (H 6000, E 10,200) on Map A and 



as a r u l e i t o u t c r o p s near t h e exposed s c h e e l i t e m i n e r a l ­

i z a t i o n wherever t h i s o c c u r s i n t h e a r e a . 

F o l l o w i n g up the g r a n i t e c o n t a c t we come t o an 

i m p o r t a n t exposure of p o s s i b l e ore i n the f o r m of an 

e x t e n s i v e s k a r n at the s o u t h end o f t h e group o f c l a i m s . 

I n s u f f i c i e n t diamond d r i l l i n g has been done at t h i s s tage 

f o r any c o n c l u s i o n s t o be drawn as t o i t s w o r t h . S u f f i c e 

i t t o say t h a t , f r o m the mapped t r a c e o f the g r a n i t e c o n t a c t 

on the s u r f a c e , t h e r e appears t o be a g o o d - s i z e d t r o u g h at 

(K 6000, E 10,000) on Map A p l u n g i n g at a s h a l l o w angle i n 

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

T h i s i n d i c a t i o n has seemed good enough t o Dr. 

Do linage t o warrant a diamond d r i l l i n g program on the upper 

showings. T h i s program i s now underway. 

The l o w e r showings have a l r e a d y had a summer's 

d r i l l i n g done on them and t h e b a l a n c e o f t h i s r e p o r t w i l l 

be m a i n l y concerned w i t h t h i s a r e a . J 

Map 3 shows the shape of t h e u n d e r l y i n g g r a n i t e 

w i t h r e 3 p e c t t o t h e s u r f a c e t o p o g r a p h y . Here t h e g r a n i t e 

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

30° S40°E w i t h a " s a d d l e " formation? at (15 8290, E 10,095) 

on Maps A and B. 

The s t r u c t u r a l c o n t o u r s o f t h e g r a n i t e are 

based w h o l l y on d a t a o b t a i n e d from t h e diamond d r i l l h o l e s 

and may p o s s i b l y be open t o o t h e r i n t e r p r e t a t i o n ^ However,: 

t h i s w r i t e r f e e l s t h a t the i n t e r p r e t a t i o n ( a s ) g i v e n here i s 

p r o b a b l y ' t h e most l i k e l y t o be c o r r e c t . ) 



Examination of d r i l l cores has d e f i n i t e l y 

established the shape of the south end of the trough and 

has shown that i t contains f a i r l y good values of scheelite 

While the actual assay values are not yet ready f o r 

publication the sections do show the occurrence of the ore 

The north-western end of the trough has been 

defined only by extrapolation of the contours based on 

experience with topographic forms. A d r i l l i n g program i s 

being c a r r i e d on at present which should prove whether or 

not the north-western extension of the trough carries 

scheelite values. There i s evidence both f o r and against 

the p o s s i b i l i t y of an ore zone i n the predicted north-west 

extension* 

Favourable indications of an ore zone are: the 

s i m i l a r i t y i n shape between t h i s predicted extension and 

the d e f i n i t e l y promising south-eastern end of the trough, 

and also the p o s s i b i l i t y of an eastern extension of the 

limestone beds which outcrop at the north-west edge of the 

map area. 

On the other hand the granite has not been 

observed to outcrop at the 3050 foot elevation to the west 

of the lower workings i n spite of the steep b l u f f s at that 

point which might be expected to expose the granite -

unless i t had plunged to great depths. The extrapolation 

of the contours of the granite also indicate that the 



trough, i f any, might be of shallow r e l i e f , plunging 

steeply to the north-west. This extreme steepness would, 

i f present, render the trough less l i k e l y to r e t a i n an ore 

deposit than i f i t dipped at a more shallow angle. 

The value of these c o n f l i c t i n g indications w i l l 

be shown by the r e s u l t s of the diamond d r i l l i n g . 

Exploration of t h i s part of the trough w i l l be 

done by d r i l l i n g f l a t and shallow angle holes, f i r s t by 

extending hole Three and then by d r i l l i n g from A6 (see 

Map B.). 

These l a t t e r holes w i l l probably extend about 

600 feet into the h i l l . 

Conclusions 

In concluding t h i s report there are three 

observations made e a r l i e r which\seem to be worth repeating. 

F i r s t : the property has an i d e a l l o c a t i o n f o r 

the transportation of men and equipment, and either ore 

or concentrates, or both. 

Second: i t seems advisable on the basis of 

present knowledge of the deposit to consider strongly the 

p o s s i b i l i t y of shipping ore to the Emerald concentrator 

rather than building a m i l l . 

T hird: that u n t i l more d r i l l i n g i s done the 



• 

s c h e e l i t e v a l u e o f the p r o p e r t y s h o u l d be c o n s i d e r e d tc 

be more i m p o r t a n t , e c o n o m i c a l l y , t h a n the m o l y b d e n i t e . 
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