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INTRODUCTION 

The Copper King property i s s i t u a t e d near Cherry Creek, some 

s i x t e e n m i l e s west of Kamioops, B.C. I t i s j u s t north of the Trans-Canada 

Highway, and about one and a h a l f m i l e s south-east of the Glen I r o n mine. 

I t has been f a i r l y e x t e n s i v e l y mined, though s p o r a d i c a l l y , since i t was 

f i r s t discovered i n 1897. I t s major periods of production were from 1906 

to 1912, and from 1938 to 19^0. I t has produced approximately 7,^00 tons 

of ore, y i e l d i n g n e a r l y 1*00,000 pounds of copper, with appreciable amounts 

of gold and s i l v e r . This ore averaged about 3 percent copper, w i t h an 

average of O'lJj ounces of gold per ton. 

The d e p o s i t occurs near the contact of p a r t of the I r o n Mask 

b a t h o l i t h and rocks of the T r i a s s i c N i c o l a group which i t has i n t r u d e d . 

T e r t i a r y v o l c a n i c rocks of the Kamloops group o v e r l i e these. The batho-

l i t h i c rocks c o n s i s t mainly of s y e n i t e , monzonite, d i o r i t e , and gabbro. 

Nearly a l l of the copper deposits i n the area are v e i n s , stockworks, 

and disseminations of replacement o r i g i n and mesothermal type. 'Hiere i s 

some degree of surface o x i d a t i o n , g i v i n g a zone of o x i d a t i o n about l£0 f e e t 

deep, w i t h minor enrichment. The Copper King deposit i s no exception, 

MEGASCOPIC DESCRIPTION 

The samples a v a i l a b l e f o r t h i s problem provided two types, w a l l 

rock, and ore samples. Both showed copper m i n e r a l i z a t i o n , but are best d e a l t 

w i t h s e p a r a t e l y , f o r they are of a somewhat d i f f e r e n t nature. 



Country Rock 

The samples of the country rock were taken s o l e l y from the igneous 

I r o n Mask b a t h o l i t h . Two of them were massive, h o l o c r y s t a l l i n e , f i n e - to 

medium-grained, equigranular, mesotype to l e u c o c r a t i c , and showed a composition 

banding. This banding was made apparent by co l o u r d i f f e r e n c e s : the o v e r a l l 

c o l o u r v a r i e d between l i g h t p i n k i s h - g r e y and a b r i c k - p i n k c o l o u r . Composition 

was i n general about 8o£ pink o r t h o c l a s e , showing subhedral to anhedral 

c r y s t a l s ; the remaining 20# was made up of mafic minerals, mostly b i o t i t e , 

w i t h a l i t t l e hornblende, and a l s o of l e s s than 2% m e t a l l i c m i n e r a l s . The 

mafic minerals were conside r a b l v a l t e r e d to c h l o r i t e , as shown by the green 

powder obtained by s c r a t c h i n g them. 
ed 

One of these specimens shown' a w e l l developed s l i c k e n s i d e on one 

s i d e , coated w i t h c a l c i t e . Both specimens has small f r a c t u r e s i n them, u s u a l l y 

p a r a l l e l to the banding, c o n t a i n i n g c h a l c o p y r i t e and sooty c h a l c o c i t e . Both 

specimens were seen to have some c h a l c o p y r i t e s c a t t e r e d throughout them i n small 

i r r e g u l a r g r a i n s ; some magnetite was seen a l s o . 

Another specimen showed evidence of strong shearing and b r e c c i a t i o n . 

The b r e c c i a c o n s i s t e d of the o r i g i n a l rock, but was f i l l e d w ith r e c r v s t a l l i z e d 

o r t h o c l a s e ; c h a l c o p y r i t e was no t i c e d here a l s o , mainly concentrated around 

the b r e c c i a fragments. The l i n e a t i o n of t h i s specimen was shown by minute 

c a l c i t e s t r i n g e r s , some of which contained t-ornite, c h a l c o p y r i t e , and c h a l c o c i t e . 

A l l of the country rock specimens showed an almost complete l a c k of 

quartz i n t h e i r m i n e r a l o g i c a l make-up. The rock can be named s y e n i t e , with 

perhaps a gradation i n t o monzonite where the p l a g i o c l a s e content i n c r e a s e s ; 

an increase i n p l a g i o c l a s e i s thought to account f o r the l i g h t e r p o r t i o n s of 

the rock. A l l of the samples showed an i r o n s t a i n e d weathered surface; as w e l l 

as l i m o n i t e , green malachite s t a i n s and bla c k patches of e i t h e r c h a l c o c i t e or 

p y r o l u s i t e were arparent. 
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Ore 

The specimens of ore seem to have come e n t i r e l y from a m i n e r a l i z e d 

shear zone. I t i s g e n e r a l l y crumbly, b l a c k , c o a r s e l y b r e c c i a t e d , w i t h f i l l i n g s 

of powdery bla c k m y l o n i t i c m a t e r i a l . The b r e c c i a p a r t i c l e s c o n s i s t mainly 

of c h e r t y fragments and s i l i c i f i e d country rock. The cementation i s p o o r l y 

c o n s o l i d a t i v e , and seems to be composed mostly of quartz, w i t h some c a l c i t e , 

l i m o n i t e , and copper minerals. There i s much evidence of shearing, w i t h some 

w e l l developed shiny s l i c k e n s i d e f a c e s . 

Examination under the b i n o c u l a r microscope of p o l i s h e d surfaces of 

t h i s m a t e r i a l showed th a t the matrix was composed almost e n t i r e l y of quartz, 

some of which showed good, though s m a l l , c r y s t a l development. Scattered 

throughout t h i s groundmass ,are knots of m i n e r a l i z a t i o n c o n s i s t i n g predominantly 

of copper m i n e r a l s ; some of these showed a cen+ral area of a dark grey un

i d e n t i f i e d m i n e r a l , and an outer rim of c o l l o f o r m marcasite. F r a c t u r e s i n 

t h i s m a t e r i a l were seen to be f i l l e d w i t h c a l c i t e , l i m o n i t e , and copper m i n e r a l s . 

Magnetite was seen to be present i n the matrix i n small q u a n t i t i e s , and was 

i d e n t i f i e d by i t s p l a s t i c hardness to a s t e e l needle. The copper minerals 

i d e n t i f i e d were c h a l c o p y r i t e , b o r n i t e , c h a l c o c i t e , and c o v e l l i t e , diagnosed 

i n t h i s instance s o l e l y by t h e i r r e s p e c t i v e c o l o u r s . 

R a d i o a c t i v i t y 

This broken, black ore m a t e r i a l was found to be somewhat r a d i o a c t i v e , 

g i v i n g geiger counter readings v a r y i n g from one to f i v e m i l l i - r o e n t g e n s per 

hour. The country rock was found to give readings l e s s than 0.n2 m i l l i -

roentgens per hour, and can on t h i s b a s i s be regarded as not r a d i o a c t i v e . 

None-the-less, s l i c e s of each were placed on unexposed f i l m f o r a p e r i o d o f 
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time; on development, the f i l m of the country rock was found not to show 

any evidence of r a d i o a c t i v i t y . The f i l m of the ore sample, however, showed 

the presence of r a d i o a c t i v e m a t e r i a l s c a t t e r e d throughout the sample i n 

i r r e g u l a r patches, with some co n c e n t r a t i o n i n the minute f r a c t u r e s running 

through the rock. (See envelope i n s i d e back c o v e r ) . 

Examination of some of the hand specimens showed the presence of 

a f i n e b r i g h t y e l l o w s u b - c r y s t a l l i n e m a t e r i a l occupying very few of the 

small f r a c t u r e s . A sample of t h i s m a t e r i a l was obtained, and a bead t e s t was 

a p p l i e d ; t h i s was found to f l u o r e s c e under u l t r a - v i o l e t l i g h t , g i v i n g a 

y e l l o w i s h green colour to the bead. No p o s i t i v e t e s t was obtained f o r 

vanadium, but the mineral was assumed to be c a r n o t i t e , K2(nO?)2(VO[()2.nH20. 

MICROSCOPIC DESCRIPTION 

Seven p o l i s h e d s e c t i o n s were used f o r microscopic examination. 

These were a l l of specimens of the b l a c k ore m a t e r i a l , and a l l of them showed 

s i m i l a r f e a t u r e s . A general d e s c r i p t i o n can t h e r e f o r e be used to cover a l l 

of the minerals and t e x t u r e s observed. 

The groundmass was composed almost e n t i r e l y of quartz, mostly 

massive and anhedral, though sometimes showing good c r y s t a l development, as 

shown i n p l a t e $. Magnetite grains were s c a t t e r e d throughout the matrix, 

and i n one o r two instances showed an i r r e g u l a r r i m of secondary marcasite; 

t h i s was only seen where the magnetite bordered on one of the numerous t i n y 

f r a c t u r e s which tra v e r s e d the groundmass i n a l l d i r e c t i o n s . These f r a c t u r e s 

were f i l l e d w i t h c a l c i t e or l i m o n i t e , or both, with o c c a s i o n a l copper m i n e r a l s . 

I n general the matrix took a very poor p o l i s h , g i v i n g the appearance of being 

p i t t e d and porous. 
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The m e t a l l i c m i n e r a l s , which nowhere amounted to s i n g l e masses 

l a r g e r than 10 mm. across, was seen t o be o f two types, presumed to be 

e a r l y and l a t e , judging by t h e i r r e l a t i o n s h i p . 

The e a r l y minerals c o n s i s t e d of l i t t l e knots of u r a n i n i t e (see 

appendix i i ) s c a t t e r e d throughout the quartz groundmass. This occurred i n 

small rounded masses showing equant grains g e n e r a l l y arranged i n an arc or 

a r i n g . C l o s e l y associated w i t h the u r a n i n i t e was another m e t a l l i c m i n e r a l 

which eluded i d e n t i f i c a t i o n by reason of i t s small q u a n t i t y and sparse 

occurrence. This mineral showed an e x c e l l e n t p o l i s h , with high r e l i e f 

i n d i c a t i n g t h a t i t was hard; i t was pin k i s h - w h i t e i n c o l o u r , and i s o t r o p i c . 

The u r a n i n i t e ( p l a t e 6), and e s p e c i a l l y the u n i d e n t i f i e d , m i n e r a l , showed a 

r e l i c t t e x t u r e , w i t h i n d i s t i n c t boundaries, and numerous i n t e r s e c t i n g cracks 

w i t h i n them. The u n i d e n t i f i e d mineral was seen to have been replaced by 

c h a l c o c i t e i n one i n s t a n c e , the c h a l c o c i t e being t h e r e f o r e of l a t e r o r i g i n 

( p l a t e $ ) . 

The second type of m i n e r a l i z a t i o n , and presumably a l a t e r stage, 

c o n s i s t e d e n t i r e l y of copper b e a r i n g m i n e r a l s ; i d e n t i f i e d were: t e t r a h e d r i t e , 

b o r n i t e , c h a l c o p y r i t e , c h a l c o c i t e , c o v e l l i t e , and native copper. These 

minerals occurred i n two d i s t i n c t environments w i t h i n the same ore specimen. 

A l l of these minerals except n a t i v e copper were i n v a r i a b l y found associated 

w i t h the u r a n i n i t e , presumably r e p l a c i n g i t . Here the t e t r a h e d r i t e was the 

f i r s t mineral to be deposited, as i t was seen to be replaced by the other 

copper m i n e r a l s ; t e t r a h e d r i t e was not abundant ( p l a t e 3 ) . B o r n i t e was 

seen to be replaced by c o v e l l i t e and c h a l c o p y r i t e : the l a t t e r mineral 

replaced the b o r n i t e along i t s cleavage planes as long pointed l a t h s , 

amounting to a replacement Widmanstatten texture i n some cases ( p l a t e s 1 & 2 ) . 

Ch a l c o c i t e was i n t i m a t e l y a s s o c i a t e d with these three minerals, o f t e n forming 
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a r i m around the other m i n e r a l s . I t was always seen to be i n t i m a t e l y 

a s s o c i a t e d w i t h the c h a l c o p y r i t e ; t h i s i s probably explained by the 

chemical breakdown of b o r n i t e , given i n the formula: 

Cu^FeS^ = 2CU2S + CuFeS 2. 

That the c h a l c o p y r i t e i s r e p l a c i n g the b o r n i t e , and i s not exsolved from 

i t , i s adequately shown i n p l a t e 2 by the i r r e g u l a r replacement of b o r n i t e 

by t h a t mineral along a w e l l defined f r a c t u r e . I n one or two i n s t a n c e s 

c h a l c o p y r i t e and c h a l c o c i t e were seen to form a graphic intergrowth, showing 

great i r r e g u l a r i t y ( p l a t e h); t h i s i s i n d i c a t i v e of contemporaneous d e p o s i t i o n . 

The second environment f o r the copper minerals was i n the f r a c t u r e s 

that cross the quartz gangue i n a l l d i r e c t i o n s . The minerals were here 

s c a t t e r e d as i r r e g u l a r masses and s t r i n g e r s , o f t e n e n l a r g i n g from these 

s t r i n g e r s i n t e r s t i t i a l l y i n t o the quartz matrix on e i t h e r s i d e . In. t h i s 

environment n e i t h e r t e t r a h e d r i t e nor b o r n i t e were found, but n a t i v e copper 

was seen i n one instance, presumably produced by re d u c t i o n of some of the 

copper minerals already present, and deposited i n the f r a c t u r e s by c i r c u l a t i n g 

reducing s o l u t i o n s . Here again the c h a l c o p y r i t e and c h a l c o c i t e were seen to 

be i n t i m a t e l y a s s o c i a t e d ( p l a t e £), though not to the same degree as shown 

before. C o v e l l i t e occurs here, apparently r e p l a c i n g both m i n e r a l s . I n 

many cases the c h a l c o p y r i t e forms a rim around a c e n t r a l mass of c h a l c o c i t e . 

PARAKINESIS 

atbove 

As can be seen, the paragenetic sequence has been followed^to 

a c e r t a i n extent; f o l l o w i n g the evidence of replacement and a s s o c i a t i o n s , 

both i n hand specimen and i n p o l i s h e d s e c t i o n , the l i s t below summarizes 

the complete sequence of d e p o s i t i o n and formation: 
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I S i l i c i f i c a t i o n of o r i g i n a l shear b r e c c i a , w i t h replacement of a l l 
of the minerals present w i t h the exception of magnetite. 

I I ( D eposition of u r a n i n i t e ; 
( Deposition of the u n i d e n t i f i e d m i n e r a l . 

I l l D e p o s i t i o n of the copper bearing minerals i n the f o l l o w i n g order: 
i ) T e t r a h e d r i t e , replaced by 

i i ) B o r n i t e ; 
i i i ) C h a l c o p y r i t e , c h a l c o c i t e , and c o v e l l i t e ; deposited from 

m i n e r a l i z a t i o n , and from the chemical breakdown of b o r n i t e , 
the products from the l a t + e r being deposited i n f r a c t u r e s , 
alone w i t h small q u a n t i t i e s of native copper. 

IV O x i d a t i o n , i n c l u d i n g the formation of marcasite and sooty c h a l c o c i t e 
from the minerals present; a l s o i n conjunction with c a l c i f y i n g 
processes to give malachite, as w e l l as the d e p o s i t i o n of c a l c i t e 
i n the f r a c t u r e s . The c a r n o t i t e was a l s o formed by t h i s process. 

Although the m i n e r a l i z a t i o n i s somewhat sparse, amounting to l e s s 

than 2% of the t o t a l rock i n most cases, i t has taken place over a lon g 

p e r i o d of time; i t presumably accompanied shearing, and f o l l o w e d i t , the 

shear zones forming conduits f o r the m i n e r a l i z i n g s o l u t i o n s . 

As was described i n the s e c t i o n on hand specimens, copper minerals 

were found to be present i n the country b a t h o l i t h i c rocks: t h i s probably 

provides the source f o r the copper minerals found i n the shear zones, or a t 

any r a t e i t can be s a i d t h a t both came from the same source. I t must be 

admitted p o s s i b l e t h a t some of the minerals present, w i t h s p e c i a l reference 

to those i n the f r a c t u r e s i n the ore samples, may have been formed by a 

process a k i n to supergene enrichment, the minerals being leached out of the 

country rock by c i r c u l a t i n g waters, and re-deposited i n the f r a c t u r e s i n the 

weaker rocks i n the shear zones. 

The o r i g i n of the m i n e r a l i z a t i o n i s undoubtedly hydrothermal, and 

the minerals present tend to suggest that i t was of mesothermal type. A 

c e r t a i n amount of replacement, has occurred, but not enough to warrant t h i s 
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being c a l l e d a hydro-thermal replacement d e p o s i t . To the extent t h a t i t 

occupies a shear-zone, i t may be c a l l e d a f i s s u r e - f i l l i n g d e p osit, y e t 

m i n e r a l i z a t i o n has been s l i g h t and incomplete as judged from specimens 

used i n t h i s problem. Taking i n t o account the h i s t o r i c a l d e s c r i p t i o n s of the 

Copper King deposit, however, i t may be clas s e d as both mesothermal v e i n 

and replacement type of d e p o s i t . 

CO-NCLHSION 

The Copper King d e p o s i t i s a copper d e p o s i t c o n s i s t i n g of meso

thermal v e i n and replacement types, as w e l l as being s i t u a t e d i n p a r t of 

a b a t h o l i t h c o n t a i n i n g hypogene copper minerals; supergene enrichment has 

not played a great p a r t i n forming t h i s d e posit, although i t i s i n evidence. 

The occurrence of r a d i o a c t i v e minerals In t h i s deposit I s of p u r e l y 

academic i n t e r e s t ; i t has no economic importance a t present. 
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P l a t e 1. B o r n i t e (B) showing replacement along i t s cleavage by 
c h a l c o p y r i t e (cpy). 

xlOO 

P l a t e 2. B o r n i t e (B), p a r t i a l l y replaced by c o v e l l i t e (cov), 
b eing r e p l a c e d along cleavage and f r a c t u r e s by chalco
p y r i t e (cpy). 



xl^O 

P l a t e 3. C h a l c o p y r i t e (cpy) and c h a l c o c i t e (ch) showing 'mutual 
boundaries' t e x t u r e , suggestion contemporaneous d e p o s i t i o n . 
T e t r a h e d r i t e (T) shows a rim of c o v e l l i t e (cov) next to 
c h a l c o p y r i t e . 

P l a t e h C h a l c o p y r i t e (white) and c h a l c o c i t e ( l i g h t grey^ showing 
graphic i n t e r g r o w t h , here suggestive of contemporaneous 
d e p o s i t i o n . 
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x300 

P l a t e 5. U n i d e n t i f i e d m i n e r a l (?) showing a wide rim of c h a l c o c i t e 
(ch) i n contact w i t h c h a l c o p y r i t e (cpy> . The quartz (Qtz) 
shows good c r y s t a l development. 

x6or\ o i l immersion 

P l a t e 6. Grains of u r a n i n i t e (U) showing s e m i - r e l i c t s t r u c t u r e 
i n i n d i r e c t contact w i t h c h a l c o p y r i t e (cpv) and ch a l c 
o c i t e (ch). 



APPENDIX I I 

Confirmatory t e s t f o r U r a n i n i t e ; 

P o l i s h 

Colour 

Hardness 

Streak 

Texture 

Anisotropism 

Pleochroism 

Twinning 

I n t e r n a l r e f l e c t i o n 

Texture under crossed N i c o l s 

Cleavage 

A s s o c i a t i o n 

Etch t e s t s : 

H g C l 2 

KOH 

KCN 

Fe C l ^ 

HC1 

HNO3 

Aqua r e g i a 

Microchemical t e s t s 

Other t e s t s 

f a i r l y good 

errey 

very hard; about F, not scratched 

none 

massive, equant, c r y s t a l l i n e 

i s o t r o p i c 

none 

none 

none 

I s o t r o p i c , dark 

none 

not c l o s e l y a s s o c i a t e d . 

-ve 

-ve 

-ve 

+ve, t a r n i s h e s to a greyish-brown, 

-ve 

+ve, s t a i n s brown i n patches. 

not a p p l i e d through l a c k of m a t e r i a l 

r a d i o a c t i v e ; 




