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MINERALOGrl OAL REPORT ON CRAIGMONT  
"A11 ZONE COPPER ORE 

OBJECT 

The object of t h i s report i f to study the mineralogy 
and nature of the Craigmont f,Afr zone copper ore and to t r y to 
conclude what e f f e c t the ore c h a r a c t e r i s t i c s w i l l nave on min
e r a l d r e s s i n g . 

INTRODUCTION 

The Craigmont property c o n s i s t s of 157 claims, l o c a 
ted from December 1954 to 1957• The showings are on the Promon
t o r y H i l l s , 10 miles N.W. of M e r r i t t at about 4000 f e e t e l e v a 
t i o n . Canadian E x p l o r a t i o n L t d . optioned the property i n 
November 1957, and r e s p o n s i b i l i t y passed on to Canadian Explora
t i o n ^ newly formed s u b s i d i a r y , B i r k e t t Creek Mine Operators L t d . , 
i n J u l y 1958. 

The area i s devoid of outcrops and was discovered as 
the r e s u l t of d r i l l i n g an area of c o i n c i d e n t geophysical and 
geochemical anomolies. 

The property i s on the boundary of d i o r i t i c phases of 
the Guichon B a t h o l i t h and banded flows and t u f f s of the N i c o l a 
v o l c a n i c s * Intense a l t e r a t i o n of the o r i g i n a l m inerals to c h l o r 
i t e , epidote and orthoclase i s common. The m i n e r a l i z a t i o n i s 
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i s along a shear zone which s t r i k e s N.80°E. and dips s t e e p l y 
south i n the upper p o r t i o n s . 

M i n e r a l i z a t i o n c o n s i s t s of la r g e scale replacement, 
c h i e f l y of the v o l c a n i c rocks "by magnetite, specular hematite, 
or both, with i n c l u d e d blobs and i r r e g u l a r v i e n l e t s of chalco-
p y r i t e . B o r n i t e and p y r i t e are r a r e . H e a v i l y replaced minerals 
c o n s i s t of about 50% i r o n and 1% to 4$ copper. 

M i n e r a l i z a t i o n i s continuous f o r a length of 1750 f e e t 
across widths up to 200 f e e t . I t s f u l l extent both l a t e r a l l y 
and i n depth i s not yet determined. Probable ore reserves of 
13 to 14 m i l l i o n tons grading about 1.8$ copper andl7$ i r o n were 
estimated i n November 1958* 

ME&ASGOPIO EXAMINATION ^Cc^/C 

The m a t e r i a l studied c o n s i s t e d of specimens picked from 
two, one-thousand pound shipments of ore received at the Univer
s i t y of B r i t i s h Columbia from B i r k e t t Creek Mine Operators L t d . 
The nature of the ore i n the second shipment d i f f e r e d considerably 
from that of the f i r s t shipment. 

' The ore c o n s i s t s of broken magnetite, w i t h i n c l u d e d 
blobs and disseminated grains -of c h a l c o p y r i t e . Hematite occurs 
as h i g h l y deformed l a m e l l a e ( s p e c u l a r i t e ) and i s rare i n t h i s zone. 
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Shipment No. 1 

Estimated amounts of m e t a l l i c minerals present are as 
l i s t e d below* 

M i n e r a l Percent (Volume) 
Ch a l c o p y r i t e 8% 
Magnetite 92% 

Hematite t r a c e 

The predominant gangue mineral i n t h i s shipment i s 
c a l c i t e . The c a l c i t e appears to have a concentrating e f f e c t on 
c h a l c o p y r i t e as c h a l c o p y r i t e i n contact w i t h i n c l u s i o n s of c a l 
c i t e i s i n the form of blobs, whereas i t i s disseminated through
out the remainder of the ore. C h a l c o p y r i t e , p a r t i c u l a r l y as i n -
e l u s i o n s i n gangue, ranges down minus 10 microns• A very small 

A 
amount of the c h a l c o p y r i t e occurs as grains t h i s s i z e . 

The C u a l c o p y r i t e i s s l i g h t l y o x i d i z e d i n a few random 
l o c a t i o n s , trie o x i d a t i o n occurring as a t h i n t a r n i s h on the sur
f a c e . 

The p o l i s h e d specimens tend t o favour the occurence 
of ch:,lcopyrite.# 

Estimated Amounts of C h a l c o p y r i t e 
Percent C h a l c o p y r i t e 

P o l i s h e d specimen No. 1 40$ 
P o l i s h e d specimen No. 2 25% 
O v e r a l l estimate Q% 
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Shipment No. 2 

The estimated amounts of m e t a l l i c Biinerals are as 
l i s t e d below. 

M i n e r a l Percent (Volume) 
Cha l c o p y r i t e 85$ 
M-ignetite 15$ 
Hematite trace 

Gangue minerals are i n f a r g r e a t e r abundance i n t h i s 
shipment than i n shipment No. 1 and c o n s i s t of a c t i n o l i t e , c a l 
c i t e , c h l o r i t e , f e ldspar, and minor amounts of others. 

A l a r g e p o r t i o n of the c h a l c o p y r i t e i s massive although 
a few i n c l u s i o n s i n gangue are l e s s th$n 10 microns i n diameter. 

As i n shipment No. 1 the magnetite i s broken, the f r a c 
tures being f i l l e d with c h a l c o p y r i t e and gangue. 

The p o l i s h e d s e c t i o n i s r e p r e s e n t a t i v e of the specimens. 

MICROSCOPIC 

The minerals present and the fe a t u r e s of importance i n 
t h e i r i d e n t i f i c a t i o n and o r i g i n are as l i s t e d below. 

(1) Magnetite: D u l l grey, hardness F or G-, i s o t r o p i c , a n d 
magnetic. The magnetite i s h i g h l y f r a c t u r e d and broken, 
the f r a c t u r e s being f i l l e d with c h a l c o p y r i t e and gangue. 
See Figures 1 and 2. 
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?igure 1 
Broken magnetite surrounded by c h a l c o p y r i t e 

and gangue. 

Figure 2 
Ch a l c o p y r i t e v e i n i n g magnetite 
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(2) Hematite: D u l l grey-white, hardness F or Gt p o s s i b l y 

a n i s o t r o p i c , l a m e l l a r texture ( s p e c u l a r i t e ) 
(3) C h a l c o p y r i t e : Yellow, hardness C or D, i s o t r o p i c . Ob

served v e i n i n g magnetite, see Figure 2, and between 
lamellae of hematite. C h a l c o p y r i t e i s l a t e r than e i t h e r 
of the two i r o n minerals. 

The f a c t that the magnetite i s badly broken i n d i c a t e s 
that i t c r y s t a l l i s e d from the f l u i d before movement had ceased, 
c h a l c o p y r i t e and gangue which had not yet c r y s t a l l i z e d then f i l l e d 
the f r a c t u r e s . f 

? 

A very minor amount of c h a l c o p y r i t e occurs as minute i n -
e l u s i o n s (approximately 2 microns). These very small i n c l u s i o n s 
of c h a l c o p y r i t e occur f o r the most part i n gangue, see F i g u r e s 3 
and 4. 

Figure 3 
C h a l c o p y r i t e i n c l u s i o n s i n gangue. 
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ffigure 4 
Gangue i n c h a l c o p y r i t e w i t h c h a l c o p y r i t e 
i n c l u s i o n s i n gangue. 

Order of Abundance of Primary M i n e r a l s 

Shipment No. 1 
M i n e r a l Percent (Volume) 
Magnetite 68$ 
Ch a l c o p y r i t e 32$ 
Hematite trace 

Shipment No. 2 
M i n e r a l Percent (Volume) 
Ch a l c o p y r i t e 85$ 
Magnetite 15# 
Hematite trace 
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Paragenetic Seguence 

Shipment No. 1 Shipment No. 2 
a fife Mer**afit.e 

&gnetite 

Temperature Type of Deposit 

near 
The deposit i s of the Xenothermal type (high temperature 

PETROLOGY 

Mi n e r a l s i d e n t i f i e d and fea t u r e s of importance i n t h e i r 
i d e n t i f i c a t i o n are as l i s t e d below. 
(1) Epidote - p l e o c h r o i c 

- yellow 
- h i ^ h r e l i e f 
- 3C-
- high b i r e f r i n g e n c e 
- euhearal g r a i n s 

(2) Amphibole ( A c t i n o l i t e ) 
- f i b r o u s 
- Z A0=12 
- 70% 
- two cleavages at approximately 60° and 120° 
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(2) Amphibole (^continued) 

0 

- st r o n g l y p l e o c h r o i c 

(3) Ohaloopyrite 

(4) Magnetite 

- c o l o u r l e s s and green (dark N-S) 
- b i a x i a l negative 
- 2 V la r g e 
- moderately p o s i t i v e r e l i e f 
- high b i r e f r i n g e n c e . 

- opague 
- y e l l o w i s h i n r e f l e c t e d l i g h t 
- n 
- opague 
- b l u i s h i n r e f l e c t e d l i g n t 

(5) A p a t i t e - moderative p o s i t i v e r e l i e f 
- low b i r e f r i n g e n c e 
- p a r a l l e l e x t i n c t i o n 
- c o l o u r l e s s 
- 1% 

(6) Carbonaceous M a t e r i a l ( C a l c i t e etc. ) 

(7) C h l o r i t e 

(8) Sphene 

c o l o u r l e s s 
high p o s i t i v e r e l i e f 
h i g h b i r e f r i n g e n c e 

10% 
low p o s i t i v e r e l i e f 
low b i r e f r i n g e n c e 
pale green 
a l t e r i n g from a c t i n o l i t e 

- wedge shaped 
- high p o s i t i v e r e l i e f 
- hi g h b i r e f r i n g e n c e 
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CS) Feldspar and/or Quartz 
- 5% 
- very f i n e grained 

Textures 

P y r i t e i s i n a v e i n l e t c u t t i n g the specimen. Also i n 
vein.;.et i s some carbonaceous m a t e r i a l , probably c a l c i t e . 

" C a l c i t e " and f i n e grained ± u a r t z and/or f e l d s p a r occur 
together and appear to be an a l t e r a t i o n product of the a c t i n o l i t e . 
C h l o r i t e i s r e p l a c i n g the a c t i n o l i t e . 

Figures 5 and 6 are photographs of a t h i n s e c t i o n of ac
t i n o l i t e . Figure 5 under one n i c o l and Figure 6 under crossed n i c o l 

Figure 5 
Thin s e c t i o n of a c t i n o l i t i c rock showing 
f i b r o u s i n t e r l o c k i n g nature of m i n e r a l . 

1 n i c o l . 



Figure 6 
Thin s e c t i o n of a c t i n o l i t i c rock showing 
f i b r o u s i n t e r l o c k i n g nature of m i n e r a l . 

Crossed n i c o l s . 

APPLICATION TO MINERAL DRESSING 

As the mineralogy of the ore i s quit e simple, l i t t l e 
d i f f i c u l t y should be encountered i n rec o v e r i n g the c h a l c o p y r i t e . 
Coarse g r i n d i n g , (50-55$ - 200 mesh), f o l l o w e d by f l o t a t i o n should 
produce s a t i s f a c t o r y copper recovery. 

The gangue i s f a i r l y tough and both hematite and magne
t i t e are qui t e hard hence crushing and g r i n d i n g w i l l be moderately 
d i f f i c u l t . 

The minor amount of o x i d a t i o n observed should not have 
too d e l e t e r i o u s an e f f e c t on f l o t a t i o n r e s u l t s . 
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I f a high*copper concentrate i s r e q u i r e d , r e g r i n d i n g 
and c l e a n e r f l o t a t i o n would be appropriate. 

Giv i n g c o n s i d e r a t i o n to the p o s s i b l e recovery of the 
i r o n i t must be r e a l i z e d that t he copper content of an accept
able i r o n concentrate i s i n the order of 0.03$» Possibly, f i n e r 
g r i n d i n g than p r e v i o u s l y s t a t e d would be necessary to produce an 
i r o n concentrate whose copper content would be w i t h i n the maxi
mum allowed. 

* * * * * * * * * 
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