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A MICROSCOPIC STUDY OP A SUITE OP ORE 

PROM THE DIVIDEND-LA EE YIEW PROPERTY OSOYOOS, B . C . 

I n t r o d u c t i o n 

The purpose o f t h i s r e p o r t i s to determine the 

m i n e r a l s p resent i n the s u i t e o f D iv idend -Lakev iew o re , to 

work out the p robab ly pa ragenes i s o f the o r e , and to f i n d 

the m ine r a l s w i t h which the go ld i s a s s o c i a t e d * 

L o c a t i o n 

(49 degrees n o r t h , 119 degrees west) 

The D iv idend -Lake view p r o p e r t y i s l o c a t e d In the 

Southern Okanagan V a l l e y , a p p r o x i m a t e l y 1 m i l e no r th o f the 

I n t e r n a t i o n a l Boundary . A roadway j o i n s the camp to the town 

o f Osoyoos, 2 m i l e s to the n o r t h e a s t * Osoyoos i s served by 

the Southern T r a n s - P r o v i n c i a l Highway, a spur o f the Canadian 

P a c i f i c Ra i lway , and a branch o f the West Kootenay Power and 

L i g h t Company, L i m i t e d , t r a n s m i s s i o n l i n e * 
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Gene ra l Geology 

The ore ho d ies occur as i r r e g u l a r rep lacement and 

v e i n type d e p o s i t s i n the l imestone and v o l c a n i c s o f the Kobau 

group* Th i s group c o n s i s t s o f micaceous q u a r t z i t e , mica and 

c h l o r i t e s c h i s t , c r y s t a l l i n e l imes tone , and g r e e n s t o n e . 

D i o r i t e , p o s s i b l y a n i n t r u s i v e phase o f the g reens tone , i s 

abundant i n the a r e a , i n i r r e g u l a r g r a n i t i c body, g n e i s s i c 

i n c h a r a c t e r , l i e s w i t h i n a h a l f mi le o f the v a r i o u s d e p o s i t s . 

I t trends i n a n o r t h w e s t e r l y d i r e c t i o n and i s about 6 m i l e s 

l ong by 1 m i l e w ide . A l a r g e r body of s y e n i t e i s exposed 

2^ m i l e s t o the west . 

References 

W. E . Q o c k f i e l d : 

Loae go ld d e p o s i t s o f F a i r v i e w Camp, Camp McKinney, 

and V i d e t t e Lake Area , and the D iv idend -Lake view P r o p e r t y 

near Osoyoos, B . C # , Memoir 179, G . S . C . 1935. 

M. S» Bed ley and E . DeP. Watson: 

Lode -Go l d D e p o s i t s , C e n t r a l Southern B r i t i s h Columbia , 

B u l l e t i n No. 20, Pa r t 3, B. C. Department of M ines , 1945. 

M i n e r a l i z a t i o n 

Megascopic D e s c r i p t i o n o f Specimens 

Sample No. 3 

This specimen i s greenstone m i n e r a l i z e d by 
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i n d i s t i n c t l y "banded, medium-gra ined p y r i t e . Bands and 

s t r i n g e r s o f c a l o t t e , up to ^ i n c h i n w i d t h , occur throughout 

the sample . S m a l l amounts o f c h a l c o p y r i t e a re observed i n 

c a l c i t e s t r i n g e r s on the f r e s h s u r f a c e * The weathered face 

i s c h a r a c t e r i z e d by r u s t y p y r i t e , and i s s t a i n e d i n p l a c e s 

by a l t e r a t i o n copper m i n e r a l s . Very f i n e - g r a i n e d magnet i te i s 

abundant i n the g r e ens tone . 

Sample No. 4 

T h i s specimen i s s i m i l a r to sample Ho. 3 but the 

m i n e r a l i z a t i o n i s much l i g h t e r and the p y r i t e somewhat f i n e r 

g r a ined i n p l a c e s . C a l c i t e occurs ' throughout the r o c k and i s 

r ough l y banded. Very l i t t l e c h a l c o p y r i t e was observed i n t h i s 

spec imen, even w i t h the a id o f a hand l e n s e , but i t s presence 

i s shown by a l i t t l e copper s t a i n on the weathered s u r f a c e . 

F i n e l y d i s seminated c h a l c o p y r i t e was seen , however, in s m a l l 

p y r i t e c h i p s . The greenstone has been l a r g e l y a l t e r e d , p r o 

b ab l y to c h l o r i t e , and shows a s c h i s t o s e s t r u c t u r e under the 

hand l e n s e . F i n e - g r a i n e d magnet i te i s abundant. 

Sample ffo. 8 

The ore i s mass ive , f i n e - g r a i n e d p y r i t e i n a s i l i 

ceous gangue. The gangue may be q u a r t z but i s more l i k e l y 

composed of g a r n e t . Minute amounts o f c h a l c o p y r i t e and a l t e r 

a t i o n copper m ine ra l s are p r e s e n t . C a l c i t e i s not r e a d i l y 

observed but concen t r a t ed HC1 produces a s l i g h t e f f e r ve scence 

over most o f the s u r f a c e . 

Sample Ho. 9 

Th i s specimen i s h e a v i l y m i n e r a l i z e d by p y r r h o t i t e . 

Sma l l amounts o f p y r i t e occur throughout the sample but 
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c h a l c o p y r i t e was not observed* The c h a r a c t e r i s t i c copper 

s t a i n , ^however, s t g g e s t s tha t i t i s f i n e l y d i s seminated through 

the p y r r h o t i t e . S u b s t a n t i a l amounts o f c a l c i t e are p r e sen t 

i n the o r e , some o f i t showing d i s t i n c t c leavage w i thout the 

a i d o f the hand l e n s e . Very f i ne bands o f p y r i t e are found 

i n the spec imen . Some of the gangue i s o f a s i l i c e o u s c h a r a c -

t e r . 
Repor ted A s s a y R e s u l t s 
Sample No. S 

i u . 4.28 oz/ton 0.96 oz/ ton 

Sample No. 4 

i n . 2.56 oz/ ton •Ag. 0.60 oz/ ton 

Sample No. 8 

An, 2.02 oz/ton •fig. 0.50 oz/ ton. 

Sample No. 9 

i n . 0 .94 o z/ ton i g . 0.18 oz/ton 

Conc lus ions Drawn from Reported Assay R e s u l t s 

H igher g o l d and s i l v e r a s says were ob ta ined from 

greenstone samples h e a v i l y m i n e r a l i z e d by medium to c o a r s e 

g r a ined p y r i t e . Sample No. 9 , c o n t a i n i n g heavy p y r r h o t i t e 

m i n e r a l i z a t i o n and s i l i c e o u s gangue, was poorest i n p r ec i ous 

meta l c o n t e n t . From the above d a t a i t would appear that the 

go l d i s not a s s o c i a t e d w i th p y r r h o t i t e and the p y r i t e p r e s en t 

may account f o r the v a l ue s r e c o r d e d . There i s a l so a sugges 

t i o n that the greenstone i s a more f avo rab l e h o s t - r o c k for 

the f o r m a t i o n o f c oa r s e r g r a ined p y r i t e d e p o s i t s and, t h e r e f o r e , 
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o f g r e a t e r economic impor tance* D e f i n i t e c onc lu s i on s cannot 

be formed on the meager ev idence a v a i l a b l e . 

M i c r o s c o p i c De te rmina t i on of S i l i c e o u s W a l l Hock 

Sample Ho* 8 - D e s c r i p t i o n o f M i n e r a l s Present 

Garnet 

The t i g h t l y packed c r y s t a l s , p robab ly g r o s s u l a -

r i t e f are no rma l l y s u b h e d r a l , zoned, and b i r e f r i n g e n t . They 

are euhedre l when i n contact w i t h c a l c i t e and q u a r t z , and s u b 

h e d r a l to euhedra l when i n contac t w i th amphibo le . 

C a l c i t e 

The c a l c i t e i s i n t e r s t i t i a l to the garnet and 

a l s o occurs as v e i n s throughout the r o c k . Some v e i n s show 

c a l c i t e c r y s t a l s fo rming ang les o f about 50 degrees wi th the 

w a l l s o f the v e in i n d i c a t i n g l a t e f r a c t u r i n g and de f o rmat i on . 

In other v e i n s c a l c i t e c r y s t a l s a re found l y i n g p a r a l l e l w i t h 

the w a l l s . 

C h l o r i t e 

C h l o r i t e i s i n t e r s t i t i a l to the ga rne t and a l s o 

occurs as v e i n s i n the r o c k . In p l a c e s i t i s found a s s o c i a t e d 

w i th c a l c i t e i n s m a l l f r a c t u r e s . 

Quartz 

Quartz i s ma in ly i n t e r s t i t i a l to the g a r n e t . 

Amphibole 

The amphibole i s s t r o n g l y p l e o c h r o i c and shows 

e x c e l l e n t c l e avage . I t i s p r o b a b l y ho rnb l ende . 



Sp ldo t e 

E p i d o t e i s i n t e r s t i t i a l to the g a r n e t . 
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R e l a t i v e Amounts o f M i n e r a l s Present 

Garnet 80 fo 

C a l c i t e 10$ 

C h l o r i t e 5% 

Amphibole ' —• 2$ 

Quartz 2$ 

Sp ido te Y/o 

Conc lus ions Drawn Prom Above Data 

The w a l l r o ck r ep resented by t h i s t h i n s e c t i o n was 

o r i g i n a l l y a l i m e s t o n e . I t may have been qu i t e pure in 

c h a r a c t e r but a c o n s i d e r a b l e q u a n t i t y o f c h e r t p r obab l y was 

p r e s e n t . Metamorphism, w i t h the p o s s i b l e i n t r o d u c t i o n o f 

s i l i c a and aluminum, r e s u l t e d in the fo rmat ion o f a skarn r o c k . 

Only minor amounts of i r o n and magnesian m i n e r a l s are p resents 

l a t e r f r a c t u r i n g and de format ion of the rock i s shown by the 

b i r e f r i n g e n t c h a r a c t e r o f the ga rne t and the i n c l i n a t i o n o f 

c a l c i t e c r y s t a l s to the v e i n w a l l s . The v e i n c a l c i t e may 

have been i n t r oduced i n t o the ska rn but more l i k e l y r e p r e s e n t s 

the c a l c i u m carbonate r ema in ing a f t e r fo rmat ion o f the ga rnet . 

(The t h i n s e c t i o n has been p l a c e d i n the box of 

p o l i s h e d s e c t i o n s * } 
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M i c r o s c o p i c D e s c r i p t i o n o f P o l i s h e d S e c t i o n s 

A t o t a l o f s i x p o l i s h e d s e c t i o n s were p repa red , two 

from sample No. 3 , two f rom sample No. 4, one f rom sample No. 

8, and one f rom sample No. 9 . They are numbered 3a , 3 h f 4a, 

4 h f 8 and 9 r e s p e c t i v e l y . 

Sample No. 3 , S e c t i o n No. 5a 

Th i s s e c t i o n is formed l a r g e l y o f massive p y r i t e 

w i t h c a l c i t e gangue. The p y r i t e i s f r a c t u r e d and v e ined by 

c a l c i t e showing that the c a l c i t e was in t roduced in to the 

s u l p h i d e d e p o s i t . An abundance o f l o n g , s l ende r magnet ite 

c r y s t a l s ( F i gu re Ho. 3 ) are found throughout most o f the 

c a l c i t e but i t i s d i f f i c u l t to d i s t i n g u i s h between the two 

m i n e r a l s u n l e s s the su r f ace i s e t ched * Sma l l masses of 

c h a l c o p y r i t e l i e w i t h i n the c a l c i t e and i t a l s o i s observed 

v e i n i n g the p y r i t e . Magnet i te c r y s t a l s cut these masses 

i n t o angu la r fragments and are t h e r e f o r e younger . T e t r a h e d -

r i t e i s a common m i n e r a l found i n a s s o c i a t i o n ^)ith m a g n e t i t e . 

T h e i r r e l a t i v e ages are u n c e r t a i n but t e t r a h e d r i t e appears to 

be cut by the magnet i te and, i n p l a c e s , s m a l l c r y s t a l s are 

enc l o sed by c h a l c o p y r i t e / ( F i gu re No. 5)* B i s m u t h i n i t e i s 

a s s o c i a t e d w i t h c h a l c o p y r i t e but a l s o occurs i n the c a l c i t e 

and broken p y r i t e c r y s t a l s . One l a r g e , f r a c t u r e d c r y s t a l o f 

a r s e n o p y r i t e ( F i gu re No. 2) i s found i n the s e c t i o n and i s 

ve ined by c a l c i t e and c h a l c o p y r i t e * Gold i s observed i n the 

p y r i t e ( F i gu re No. 1) (photograph No. 1 ) . Minor amounts o f 

qua r t z or garnet are p r e s e n t . 
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Sample Ho* 5 . S e c t i o n Ho. 5b 

Th i s s e c t i o n i s ve ry s i m i l a r to Ho. 5 a . Photograph. 

Ho. 2 c l e a r l y shows the c u t t i n g of c h a l c o p y r i t e i n t o angu la r 

fragments by magnet i te c r y s t a l s . The grouping o f t e t r a h e d r i t e , 

c h a l c o p y r i t e , and magnet i te w i t h i n the v e i n o f c a l c i t e i s a l s o 

e v i d e n t * 

Sample Ho. 4 , S e c t i o n Ho. 4a 

C a l c i t e , appear ing b l a ck to the naked eye , i s abun 

dant i n t h i s s e c t i o n . I t s c o l o u r i s l a r g e l y due to the abun

dance of magnet i te ; but c h l o r i t e m i n e r a l s are p robab l y p re sent 

a l s o . T e t r a h e d r i t e , and p y r i t e to a l e s s marked degree , i s 

f i n e r g r a ined than in s e c t i o n s 5a and 5b* R e l a t i o n s h i p s o f 

the v a r i o u s m i n e r a l s are the same as i n p r ev i ou s s e c t i o n s * 

( f i g u r e s Ho* 4 and 5 ) . 

Sample Ho* 4, S e c t i o n Ho* 4b 

Th i s s e c t i o n is s i m i l a r to Ho. 4a and need not be 

t r e a t e d s e p a r a t e l y . I t was p repa red , a l o n g w i th s e c t i o n Ho. 

Sb f i n an attempt to o b t a i n a c r y s t a l o f b i s m u t h i n i t e o f 

s u f f i c i e n t s i z e f o r x - r a y d e t e r m i n a t i o n . 

Sample Ho# 8, S e c t i o n Ho* 8 

This s e c t i o n is l a r g e l y composed o f mass ive , f i n e 

g r a i n e d p y r i t e i n a gangue o f q u a r t z or g a rne t . ( F i gu re Ho* 

6 ) * Sma l l b l eba o f c h a l c o p y r i t e occur between the g r a in 

boundar ies o f the gangue m i n e r a l * T e t r a h e d r i t e , magnet i t e , 

and a few s m a l l c r y s t a l s o f p y r r h o t i t e are a l s o f ound . C a l 

c i t e i s almost e n t i r e l y absent s u g g e s t i n g that i t s i n t r o d u c t i o n , 

as no ted in o the r s e c t i o n s , r ep re sen t s a s e p a r a t e , w e l l d e f i ned 

p e r i o d o f m i n e r a l i z a t i o n . 
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Sample Ho. 9 , S e c t i o n Ho* 9 

Mass ive p y r r h o t i t e i n a gangue o f qua r t z or garnet 

fo ims most of the s e c t i o n * The p y r r h o t i t e occurs a l o n g g r a in 

boundar ies and f i l l s f r a c t u r e s i n the gangue m i n e r a l / ( F i gu re 

Ho. 7 )* A l though p y r r h o t i t e i s observed i n con tac t w i t h the 

p y r i t e t h e i r age r e l a t i o n s h i p remains i n doubt . The most 

s t r i k i n g o b s e r v a t i o n made i s tha t o f some s m a l l c h a l c o p y r i t e 

e x - s o l u t i o n bod ies i n p y r r h o t i t e , ( F i gu re Ho* 8 ) f p r o v i n g 

two p e r i o d s o f c h a l c o p y r i t e m i n e r a l i z a t i o n * A l i t t l e c a l c i t e 

and l a t e - s t a g e c h a l c o p y r i t e i s a l s o p resent but no b i s m u t h i n i t e 

i s f ound . 

D e t e r m i n a t i o n o f M i n e r a l s 

The ore m i n e r a l s were determined by e t c h r e a c t i o n s , 

p o l a r i z a t i o n c o l o u r s , and m i c r o c h e m i s t r y t e s t s . F l akes o f 

b i s m u t h i n i t e , found o n l y i n specimens H o . f s 3 and 4 f proved 

too s m a l l f o r o r d i n a r y methods o f d e t e r m i n a t i o n and two samples 

were x - r a y e d * 

Gangue mine ra l s were determined i n t h i n s e c t i o n . 

Conc lus i ons Drawn from the Study of Hand Specimens and Pol ished 

S e c t i o n s 

M i n e r a l s I d e n t i f i e d 

Ore M i n e r a l s 

1. P y r r h o t i t e 

/-x 
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2 . P y r i t e P e S 2 

3 . A r s e n o p y r i t e FeAsS 

4 . G o l d Au 

5. Te t r a h e a r i t e 5 C u 2 S . 2 ( C u , F e ) S , 2 S h g S 3 

6 . B i s m u t h i n i t e 
M 2 S 3 

7 . C h a l o o p y r i t e CuFeSg 

8. Magne t i te F e 3 0 4 

Gangue M i n e r a l s 

1. Quartz or Garnet S i 0 g or C a 3 A l g ( S i 0 4 ) 3 

2. C a l c i t e CaCOg 

3 . C h l o r i t e ? Mg .Fe .A l .Hyd rous S i l i c a t e 

Probab le Paragenes i s o f the D e p o s i t 

! • P y r r h o t i t e , w i t h some unmixing of c h a l e o p y r i t e , 

Stage ff)» 1 2. P y r i t e 

3* i r s e n o p y r i t e 

4. C a l c i t e 
Stage go, 2 j 

5. Gold 

Stageflo. 5 

6. T e t r a h e d r i t e 

7 . B i s m u t h i n i t e 

8* C h a l e o p y r i t e 

9 . Magnet i te 

The r e l a t i v e p o s i t i o n o f g o l d i n the o rder o f depos i t i o n i s 
u n c e r t a i n . All unmis takab l e go l d p a r t i c l e s were observed 
i n the p y r i t e and were a p p a r e n t l y a s s o c i a t e d w i t h f r a c t u r e s 
i n the s u l p h i d e c r y s t a l s * 
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C o n c l u s i o n s 

P u b l i s h e d r e p o r t s on the D i v i dend -Lake view p r o p e r t y 

s t a t e that g o l d appears to be a s s o c i a t e d wi th arsexrpyri te . 

While t h i s may be t rue , o n l y v e r y minor amounts o f the m i n e r a l 

were observed i n the p o l i s h e d s e c t i o n s and the presence o f 

go ld was not d e t e c t e d . I t i s the view o f the author tha t 

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

of the f r e e g o l d . This would e x p l a i n the low assay va lues j 

r e c e i v e d from p y r r h o t i t e samples and the h i g h va lues from 

samples of heavy p y r i t e m i n e r a l i z a t i o n . Bo th p y r i t e and 

a r s e n o p y r i t e would o b v i o u s l y be amenable to t h i s type o f g o l d 

m i n e r a l i z a t i o n . 

Very minute c r y s t a l s o f g o l d a re thought to be 

l o c a t e d i n the c a l c i t e but d e f i n i t e p r o o f o f t h i s was not ob

t a i n e d . 

The l a r g e s t p a r t i c l e o f g o l d found measured 58 

microns by 29 m ic rons . Hemaining p a r t i c l e s were o f c o n s i d e r 

a b l y s m a l l e r s i z e . The ore shou ld be ground to at l e a s t 

minus 270 mesh i n order to ensure r e c o v e r y of the coa r se r 

g o l d . An economic m i l l i n g p rocess might w e l l r e q u i r e a s t i l l 

f i n e r g r i n d . 



P h o t o g r a p h H o . I 

S a m p l e 3 , S e c t i o n 3"b 

M a g n i f i c a t i o n I 5 0 x 

P P y r i t e 

G C h a l c o p y r i t e 

T T e t r a h e d r i t e 

Iff M a g n e t i t e 

C a l - C a l c i t e 
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P h o t o g r a p h N o . 2 

S a m p l e 3 , S e c t i o n 3 b 

M a g n i f i c a t i o n 15Ox 

P P y r i t e 

A u — G o l d 

C a l - C a l c i t e 



S a m p l e 3» S e c t i o n 3 a 

F i g u r e H o . I 

D i a m e t e r Imm. 

S a m p l e 3 , S e c t i o n 3 a 

F i g u r e H o . 2 

D i a m e t e r Imm. 
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S a m p l e 3 , S e c t i o n 3 a 

F i g u r e H o . 3 

D i a m e t e r 4 6 5 m i c r o n s 

S a m p l e 4 , S e c t i o n 4 a 

F i g u r e H o . 4 

D i a m e t e r 4 6 5 m i c r o n s 
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S a m p l e 4 , S e c t i o n 4 a 

F i g u r e N o . 5 

D i a m e t e r 4 6 5 m i c r o n s 

S a m p l e 8 , S e c t i o n 8 

F i g u r e M o . 6 

D i a m e t e r Imm. 



S a m p l e 9 , S e c t i o n 9 

F i g u r e N o . 7 

D i a m e t e r Imm. 

S a m p l e 9 , S e c t i o n 9 

F i g u r e N o . 8 

D i a m e t e r 465 m i c r o n s 


