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INTRODUCTION 

This report was compiled during A p r i l 1966, i n accordance 

with the requirements of the Geology 409 course, taken at the 

U n i v e r s i t y of B r i t i s h Coulmbia during th« 1965 -• 1966 s e s s i o n . 

The d i a g n o s t i c p r o p e r t i e s , c h i e f a s s o c i a t i o n s , and te x t u r e s 

minerals i d e n t i f i e d i n fo u r t e e n hand specimens and eighteen 

p o l i s h e d s e c t i o n s are described. An attempt was a l s o made t o 

o u t l i n e the geologic h i s t o r y of the deposit and determine i t s 

temperature of formation. S p e c i a l emphasis was placed on the 

d i s t r i b u t i o n and m i n e r a l o g i c a l a s s o c i a t i o n of the n a t i v e gold 

present. 

THE OREGON MINE * 

LOCATION 

The p o s i t i o n of the mine i s 49 120 S.E. I t i s located about 

8 miles by road from ^edley, B. C. , and l-J- m i l e s east of the 

Hedley - N i c k e l i'late Road. 

Jr-RQDUCTION 

In 1949, Kelowna Mines Hadley Limited optioned the property 

from F.H. French and a s s o c i a t e s . Production began i n 1930 and 

continued t o 1955- During t h i s period., a t o t a l of 32.465 tons 

of ore was mined, y i e l d i n g 25,284 oz. of e-old. 

In 1956, a c o n t r o l l i n g i n t e r e s t i n the property was acquired 

by the Cariboo Gold Quartz Mining Company L i m i t e d , and a new 

company, French Mines Limited.was formed. Production began i n 

1957t i n which, a t o t a l of 4,394 tons of ore was m i l l e d y i e l d i n g 

1,940 oz. of gold and 3 20 oz. of s i l v e r . 

* B r i t i s h Columbia, Report of M i n i s t e r of Mines. 1957 
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ggg OREGON MINE  

GEOLOGY 

The ore deposit i s a cold - bearing scarn developed i n 

sedimentary members of the T r i a s s i c N i c o l a Group. I t i s a g e n e r a l l y 

f l a t l y i n g , northwest t r e n d i n g , i r r e g u l a r body, approximately 

620 f e e t l o n g , 4 0 - 8 0 f e e t wide, end up to 12 f e e t t h i c k . 

MACROSCOPIC EXAMINATION 

The general s i z e rang* of the hand specimens studied was 

1" by 1" to 5" b v They c o n s i s t e d e s s e n t i a l l y of a dense 
y 

or r a v i s h green and brownish red scarn m a t e r i a l , throughout which 

the m e t a l l i c minerals were randomly disseminated nand l o c a l i z e d 

i n t o l a r g e r segregations. The ore minerals d i d not appear t o be 

unif o r m l y d i s t r i b u t e d - f o r example, three specimens contained 

an average of JCFfi c h a l c o p y r i t e , Vyf> b o r n i t e and 1% s a f f l o r i t e , 

yet b o r n i t e and c h a l c o p y r i t e were found t o be n o t i c a b l y l a c k i n g 

i n the remaining samples. Arsenopyrito l i k e w i s e , was confirmed 

only t o a few specimens, and here i t occurs i n amounts of 10 -

iyfo as coarse (5 - 10 mm.) p r i s m a t i c c r y s t a l s , associated with 

c o a r s e l y c r y s t a l l i n e c a l c i t e . In other samples, molybdenite or 

bismuth t e l l u r i d e were the dominant m i n e r a l s . Of the trwo, molybdenite 

was found t o be l e s s p e r v a s i v e , being confined l a r g e l y t o v e i n l e t -

l i k e segregations, and l o c a l i z e d d isseminations. Bismuth t e l l u r i d e 

was found t o be uni f o r m l y disseminated, i n a larcre number of 

samples, as segregations and i n d i v i d u a l c r y s t a l s having average 

diameters of 1 - 2 mm., but reaching, i n a few cases, diameters 

of 8 - 10 mm. A l u s t r o u s t i n white an .earance, p l a t e y cleav&ce, 

and s o f t nature allows t h i s mineral t o be r e a d i l y recognized 
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without o p t i c a l a i d s , regardless of f i n e g r a i n s i z e , Native gold, 

t o o , can be of t e n recognized i n the hand specimen due mainly t o 

i t s conspicuous deep ye l l o w c o l o u r . Some of the gold occurs as 

blebs havinn - diameters up to ,h mm., but the m a j o r i t y of i t i s 

of consid e r a b l y f i n e r g r a i n . Some l a r g e r segregations appear t o be 

due t o l o c a l i z a t i o n ^ i n minute f r a c t u r e s or ahears. The gold 

g e n e r a l l y s h e a r e d t o be associated with the bismuth t e l l u r i d e 

but no sympathetic v a r i a t i o n i n the d i s t r i b u t i o n of the two could 

be recognized. A t i n white cobalt bearing m a t e r i a l , nrobably 

s a f f l o r i t e , was discovered i n fo u r hand specimens, i n which i t 

occurred as euhedral c r y s t a l s , up t o 2 mm. i n diameter and s p a r s e l y 

disseminated i n the scarn. 

The f o l l o w i n g mineral percentages were estimated from the 

t o t a l m a t e r i a l s t u d i e d * 

.... 1$ 

It 

k% 

bismuth t e l l u r i d e . . . . 2% 

MICROSCOPIC EXAMINATION  

ThS i-iIHKRALS 

BORNITE 

* bronze c o l o u r , p u r p l i s h t a r n i s h 

I good p o l i s h , medium hardness 

i occurs as i r r e g u l a r l y - s h a p e d segregations; o f t e n 

replaces s a f f l o r i t e 

I u s u a l l y associated with c h a l c o p y r i t e 
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sf CEALOOPYRITE 

i yellow c o l o u r 
: medium hardness, good p o l i s h 

* occurs u s u a l l y with b o r n i t e , along g r a i n boundaries, 

or as e x s o l u t i o n l a m e l l a e ; t o a l e s s e r extent, 

associated with bismuth t e l l u r i d e s 

TETRAHEDRITE 

* l i g h t grey, brownish t i n t 

i s o t r o p i c 
1 medium hardness 

! occurs g e n e r a l l y as rims alon?- chalcopyrite-gangue 

boundaries, or c h a l c o p y r i t e - b o r n i t e boundaries 
: not common 

\ SPHALERITE 

s l i g h t grey, darker than t e t r a h e d r i t e 

i s l i g h t i n t e r n a l r e f l e c t i o n (brown) 

* i s o t r o p i c 
J strong Tin microchem. rea c t i o n 

! only a few blebs were noted 

MOLYBDENITE 

* white t o grey c o l o u r 

* s o f t 

i a l a t e y c r y s t a l s ; often as elongate aggregates o f 

c r y s t a l s 

* strong pleochroism 

* strong anisotropism 
1 i n d i v i d u a l c r y s t a l s are about 1^0 microns i n l e n g t h ; 

aggregate! reach 1^00 microns i n diameter. 

Si 
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AHSENOPXRITE 

i very hard > s a f f l o r i t e 

* white; crearay t i n t against s a f f l o r i t e 

! anisotropism strong; c o l o u r s d i s t i n c t 

s etch t e s t s i 

FeCl (-) 

HWGj (+-) - turns brown during e t c h i n g 

! m.icrochem. 

Oo (-) 

s occurs aa r e l i c t s of euhedral c r y s t a l s replaced by 

gangue; commonly intergrown with s a f f l o r i t e 

t usual rano-e of grain s i z e , 650 - 1400 microns 

COBALTITE 

* very hard > s a f f l o r i t e 

s white, s l i g h t pink t i n t 

! i s o t r o p i c or s l i g h t l y ; a n i s o t r o p i c 

'* cleavage evident i n some grains 

s occurs as r e l i c t s of euhedral c r y s t a l s - r e c t a n g u l a r 

and t r i a n g u l a r o u t l i n e s o f t e n s t i l l present 

s etch t e s t s ; negative t o a l l reagents 

s m.icrochem. t e s t s ; 

Co (+) Fe (-) 
: Average g r a i n s i s e ; 400 - 600 microns 

SKUTTERUDITE 

1 white c o l o u r 

i hard 

* i s o t r o p i c 
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i etch t e s t s ; 

HgCl?_ (-) 

KOH (-) 

KCN (_) 

K J i (-) 

F«0l 5 C-) 

HNOj (+), dee? etch 

J microchem, 

Co (+), Fe (+) 

• uncommon 

NICGOLITE 

i p i n k i s h c o l o u r 

s hard 

i d i s t i n c t anisotropism 

J occurs as eouidimensional grains i n s a f f l o r i t e 

s etch t e s t s ; 

% C l 2 s l i g h t brown t a r n i s h 

KOH (-) 

KCN (-) 

HOI (-) 

PeOl^ (-) 
HNO (+) J effervescence, deep etch 

: average g r a i n s i z e , 4^0 - 550 microns 

i uncommon 

SAFFLORITE 

! white, b l u i s h t i n t against a r s e n o p y r i t e 

i hard < arse n o p y r i t e 
1 s l i g h t l y p l e o c h o i c 

s anisotropism strong, o f t e n very b r i g h t blue and 

yell o w colours 
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! occurs as corroded remnants of euhedral c r y s t a l s 

i associated w i t h a r s e n o p y r i t e , and a l s o b o r n i t e 

t etch t e s t s ; 

Hg01 2 (-) 

KOH (-) 

KCH (-) 

FeClz (+), but only a f t e r 10 minutes; brings out 

scratches 

HNO^ (+), slow effervescence, deeply etches 

surface (stronger etch than f o r a r s e n o p y r i t e ) 

'* microchem.; 

Co (+)> Fe (+), N i ( - ) 

* most g r a i n diameters are i n the ranre 400 - 800 microns 

BISMUTH TELLURITES 

Two bismuth t e l l u r i d e minerals were found* 

TELLURIDE A . 

* white colour 

* very s o f t , good o o l i s h 

i occurs as a n r u l a r blebs, dispersed through the 

gangue of some samnles; l e s s commonly confined to 

minute v i e n l e t s (length of v e i n l e t s ; 1000 microns; 

width; 15 - 20 microns); forms smooth boundaries 

with g o l d , t e l l u r i d e B., and c h a l c o p y r i t e 

* d i s t i n c t a n i s t r o p i s h j b l u e and brown co l o u r s 
: g e n e r a l l y a s s o c i a t e d w i t h gold and t e l l u r i d e B., 

l e s s o f t e n with c h a l c o p y r i t e 



S et oh t e st | 

HgGi 2 (-) 

KOH (_) 

KCH (-) 

HCi (-) 

F e C l ^ ( + ) , deeply etched c e r t a i n g r a i n s , 

t a r n i s h e d others 

HNOz (•*-)f t a r n i s h e s mineral black 

Aw,UA REGIA, game as HNO, 

s microchem.; 

Te (+), strong 

B i (+), but weak 

: g r a i n s i z e v a r i e s commonly between hO - 800 microns 

TELLURIDE B. 

s white, strong r e d d i s h t i n t ( t a r n i s h * ) 

* p o l i s h f a i r , surface appears rough 

* very s o f t 

« occurs as angular blebs dispersed i n gangue 

i weakly a n i s o t r o p i c 

s a s s o c i a t e d with g o l d , t e l l u r i d e A., and l e s s 

o f t e n , c h a l c o p y r i t e ; forms smooth boundaries 

with those minerals 

i etch t e s t a ) 

H g C i 2 (-) 

KOH (_) 

KCH (_) 

HOX (+), deep etch 

F e C l * ( + i , dark grey t a r n i s h 
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HUOTJ black t a r n i s h 

A^UA REGIA (+) ( r a p i d black t a r n i s h 
: g r a i n sir.© u s u a l l y i n the range 40 - 200 microns 

Thus, the reddish hue and p o s i t i v e H^l etch are 

d i s t i n c t i v e p r o p e r t i e s of t h i s t e l l u r i d e ; i t may be t e l l u r b i s m u t h , 

GOLD 

i yellow c o l o u r , deeper yellow than c h a l c o p y r i t e 

s s o f t , s e c t i l e 

I good poli»h, s l i g h t l y s t i p p l e d surface (under h i g h 

power) 

i occurs as angular blebs dispersed randomly i n gangue; 

forms smooth boundaries with the t e l l u r i d e s ; o c c a s i o n a l l y 

w i t h t e l l u r i d e i n minute vienle+s which are about 

800 microns long and 20 microns, wide 

• weak anisotropism, sometimes q u i t * d i s t i n c t 

J etch t e s t s ; 

Hg0l2 (-) 

KOH (-) 

KCN (•*), weak etch 

HCl (-) 

F«Ci (-) 

HtfO? (-) 

A^UA REGIA (+), reddish i r r i d e s c e n c e 

AgNOj (-) 

* g r a i n s i z e ; l a r g e v a r i a t i o n , 5 " 1000 microns but 

common ren^c i s 8 — 4 5 mircons 

MINERAL PERCENTAGES 

The r e l a t i v e nercenta^-es amonf the m e t a l l i c c o n s t i t u e n t s i n 
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the polished s e c t i o n s were estimated to be* 

c h a l c o p y r i t e 2(ff* 

s a f f l o r i t e 2^° 

b o r n i t e V$a 

arsenopyrite 15% 

molybdenite , 1P# 

c o b a l t i t e .. 5% 

bismuth t e l l u r i d e A .... ..... 2% 

bismuth t e l l u r i d e B 1% 

t e t r a h e d r i t e <1% 

n i c c o l i t e . . . . . . . , <l% 

s k u t t e r u d i t e < 1% 

s p h a l e r i t e <. 

These f i g u r e s , however, should be regarded with c a u t i o n due 

to the non-uniform d i s t r i b u t i o n of the m i n e r a l s . 

I n three t e l l u r i d e - r i c h samples, the r a t i o of gold t o 

t e l l u r i d e was estimated t o be about l'JO, and "-old c o n c e n t r a t i o n 

appears t o increase somewhat with increased t e l l u r i d e content. 

DISCUSSION OF SIGNIFICANT TOCTJJRBS 

Ars e n o p y r i t e , s a f f l o r i t e and c o l a l t i t e occur as remnants 

of euhedral c r y s t a l s , p a r t i a l l y replaced by gangue and l a t e 

m e t a l l i c minerals. They appear t o be contemporaneous, although 

some t e x t u r e s , such as shown i n f i g u r e 1, suggest that s a f f l o r i t e 

had replaced a r s e n o p y r i t e , and i t i s noteworthy, t o o , t h a t s a f f l o r i t e 

o ften contains blebs of a r s e n o p y r i t e , I t i s apparent, howeyer, th a t 

these minerals and probably n i c c o l i t e and s k u t t e r u d i t e as w e l l , 

were formed at an e a r l y sta^e, before a second p e r i o d of gangue 

formation. 



The l a t e r i n t r o d u c t i o n of gangue, which corroded and replaced 

the e a r l i e r hard m e t a l l i c m i n e r a l s , was followed by the d e p o s i t i o n 

of the copper minerals, t e l l u r i d e s , gold and molybdenite. Of 

these m i n e r a l s , gold and the t e l l u r i d e s were probably emplaced 

f i r s t . That i s , t e x t u r e s , such as shown i n f i g u r e 2 , are f a i r l y 

common and are i n t e r p r e t e d here, as the e x s o l u t i o n of c h a l c o p y r i t e 

i n the v i c i n i t y of the t e l l u r i d e - b o r n i t e g r a i n boundaries — i n 

other terms, the t e l l u r i d e i s e a r l i e r than e i t h e r the b o r n i t e or 

c h a l c o p y r i t e . An a l t e r n a t e view, i s t h a t the t e l l u r i d e replaced 

the b o r n i t e , causing the r e r a o b i l i z a t i o n of c h a l c o p y r i t e , and i t B 

subsequent segregation i n t o the c r y s t a l ] o-graphic 'lanes of the 

b o r n i t e h o s t ; such a mechanism i s , however,considered u n l i k e l y . 

Mutual boundaries between gold and t e l l u r i d e suggest they were 

formed, more or l e s s , simultaneously. In f i g u r e J , molybdenite 

appears t o have replaced arsenopyrite i n long i n t e r f i n g e r i n g 

p r o j e c t i o n s ; a v e i n l e t of gold i n the arsenopyrite i s a b r u p t l y 

terminated by these p r o j e c t i o n s , thus i n d i c a t i n g , t h a t the f o l d 

i s e a r l i e a then the molybdenite. The cross c u t t i n g r e l a t i o n s h i p 

of gold i n arsenopyrite confirm that i t i s l a t e r than a r s e n o p y r i t e . 

In some i n s t a n c e s , gold occurs i n molybdenite elongated along, and 

p a r a l l e l w i t h , the cleavage d i r e c t i o n s of molybdenite and a l s o , 

cuts across i n d i v i d u a l blades. An o v e r i s s u i n g of d e p o s i t i o n or 

r e m o b l i z a t i o n of the gold are probable explanations f o r the occurrence 

of cold i n two stages of the paragenesis. The r e l a t i o n s h i p between 

the copper minerals and molybdenite i s not c l e a r — due to l a c k of 

f i r m evidence to the c o n t r a r y , i t i s supposed that they were formed 

contemporaneously. Among the copper min e r a l s , e x s o l u t i o n t e x t u r e s 

such as shown i n f i g u r e h provide evidence that c h a l c o p y r i t e 

exosolved from the b o r n i t e , while the p r e s e r v a t i o n of such t e x t u r e s 
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may bo i n d i c a t i v e of r a p i d c o o l i n g . T e t r s h e d r i t e c h a r a c t e r i s t i c a l l y 

forms various rim te x t u r e s i n c h a l c o p y r i t e and against c h a l c o p y r i t e 

gangue boundaries, suggesting that i t t o o , exsolved from the same 

system. 

In c o n c l u s i o n , three stages of formation are i n d i c a t e d by 

t e x t u r a l r e l a t i o n s * 

1. formation of e a r l y gangue, and the d e p o s i t i o n of a r s e n o p y r i t e , 

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

2. i n t r o d u c t i o n of a l a t e r gangue 

J . d e p o s i t i o n of bismuth t e l l u r i d e s , gold, molybdenite, 

b o r n i t e , c h a l c o o y r i t e and t e t r a h e d r i t e . 

Some overlapping of stages 2 and J , and w i t h i n stage 5> most 

l i k e l y took place. 

•faragenetic r e l a t i o n s between the ore minerals are i l l u s t r a t e d 

on page 13 . 

TXijC OF PROSIT 

The scarn gangue m a t e r i a l , and the d i s t r i b u t i o n of m e t a l l i c 

minerals i n the scarn are c h a r a c t e r i s t i c of a pyrometssomatic 

deposit. The deposit was probably formed w i t h i n the temperature 

range 550 - 450°C, i n th a t the e a r l y minerals are d i a g n o s t i c of 

formation temperatures greater than 500°Q but l e s s than 600°C, 

while the b o r n i t e - c h a l c o p y r i t e e x s o l u t i o n took place below A75°0. 

The lower range of temperature i s , of course, d i f f i c u l t t o a r r i v e a t . 
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