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CANTY PROPERTY, HEDLEY AREA. 
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Two samples taken from BQ d r i l l core were studied w i t h the scanning 

e l e c t r o n microscope to determine the mineralogy and gold occurrences. The 

samples came from: C-831, DDH 81-1, 29.55 to 29.60m; and C-832, DDH 81-7 

17.30 to 17.34m. The samples were found to be m i n e r a l o g i c a l l y and t e x t u r -

a l l y i d e n t c a l and w i l l be discussed together. 

Sample D e s c r i p t i o n . 

Specimens c o n s i s t of coarse grained, intergrown a r s e n o p y r i t e (FeAsS) 

and l o e l l i n g i t e (FeAs), w i t h minor gangue. The i r o n - a r s e n i c minerals vary 

from euhedral and massive to i r r e g u l a r shapes w i t h enough incorporated 

gangue (quartz) to be termed s i e v e t e x t u r e . Gangue mineralogy c o n s i s t s of 

quartz, w i t h minor o r t h o c l a s e and epidote, a n d r a d i t e garnet (Ca3Fe2Si30i2) 

(green), and i d o c r a s e (or v e s u v i a n i t e , which i s y e l l o w ) . S c a p o l i t e was 

not detected but could be present i n small amounts. I f s c a p o l i t e was pre

sent i t would l i k e l y be the c a l c i c and c a l c i t e bearing v a r i e t y as any Na, 

CI or S , c a r r i e d by the other v a r i e t i e s , would be e a s i l y recognised and 

d i a g n o s t i c . 

Gold occurred as v a r i a b l y s i z e d ( 3-30y~>) , rounded g r a i n s w i t h i n qua

r t z gangue. No gold was observed w i t h i n the a r s e n o p y r i t e or l o e l l i n g i t e , 

although a s p a t i a l and p o s s i b l y g e n e t i c a s s o c i a t i o n e x i s t s between the 

sulphides and gold bearing quartz. A few small g r a i n s of galena and s p h a l 

e r i t e a l s o occurred w i t h i n the gangue. Various bismuth minerals were obser

ved as f i n e d i s s e m i n a t i o n s w i t h i n both the s u l p h i d e grains and the gangue. 

Bismuth phases i n c l u d e : b i s m u t h i t e ( B i ^ S ^ ) , j o e s i t e (Bi^TeS^)> w e r h l i t e ( or 

h e d l e y i t e , B i ^ ^ T e ^ ^ ) , and n a t i v e bismuth. Many of these phases, p a r t i c u l 

a r l y the t e l l u r i u m bearing v a r i e t i e s , contained t r a c e amounts of platinum. 
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D i s scuss ion . 

It i s genera l ly acknowledged i n the l i t e r a t u r e that gold occurs as 

micron s i zed i n c l u s i o n s assoc ia ted with p y r r h o t i t e w i th in arsenopyr i te ag 

gregates i n "Hedley type M m i n e r a l i z a t i o n . A recent undergraduate thes i s at 

UBC, on s i m i l a r type m i n e r a l i z a t i o n i n the Apex area noted grains of gold 

along a r s e n o p y r i t e - l o e l l i n g i t e g ra in boundaries. I t i s d i f f i c u l t to d e t e r 

mine, on the bas i s of two sec t i ons , whether the gold occurrence of t h i s 

study cons t i t u t e s a d i f f e r e n t type of m i n e r a l i z a t i o n . It does, however, 

suggest that a r senopyr i t e i s not neces sa r i l y an i nd i c a to r of gold va lues . 

The p lat inum content of the bismuth minerals i s small but should be 

v e r i f i e d by assay. I f any platinum i s detected then rout ine geochemical 

analyses of bismuth or t e l l u r i u m , with fo l low up platinum assays on the 

anomalous samples, should be cons idered . A poss ib l e r e l a t i o n s h i p between 

bismuth and gold i s i nd i c a t ed by the presence of gold gra ins w i th in areas 

of c lus tered bismuth mine ra l s . Because bismuth and gold appear the same on 

SEM back sca t te red e l e c t r o n images, and an EDS ana ly s i s i s required to i d e n 

t i f y each g r a i n , the s t rength of the a s soc i a t i on i s not known. For the 

same reason some very f i n e (1/*) gold grains may occur w i th in a rsenopyr i te 

i n ares of disseminated bismuth minera ls (see photo) . 
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SEM/EDS analyses of phases w i t h i n samples from the Canty property: 

A - a n d r a d i t e garnet (Ca-Fe-Si.O._), note; peak heights ;are 
p r o p o r t i o n a l to element abundance and atomic weight. 

B - w e r h l i t e or h e d l e y i t e w i t h minor platinum 

C - s y l v i t e or other i n c l u s i o n i n a r s e n o p y r i t e . I t i s p o s s i b l e , 
but u n l i k e l y , that t h i s a n a l y s i s represents contamination 
from f i n g e r p r i n t s . 



Top: Back s c a t t e r e d e l e c t r o n image of disseminated bismuth minerals i n 
a r s e n o p y r i t e . Some of the f i n e r g r a i n s might be gold. Note the 
abundant i n c l u d e d gangue. 

Bottom: BSE image (close-up) of platinum bearing w e r h l i t e w i t h i n arseno
p y r i t e . 



Gold g r a i n s ( b r i g h t white, where arrows on photo edge meet) w i t h i n 
gangue (quartz) near a r s e n o p y r i t e (dark grey) or l o e l l i n g i t e ( l i g h t g r e y ) . 
Other b r i g h t spots are mostly bismuth minerals with some f i n e r gold g r a i n s . 
The dark c i r c u l a r areas or haloes w i t h i n the asenopyrite i n the lower photo 
are i n c l u s i o n s ( f l u i d ??) c o n t a i n i n g K and CI. 



HEDLEY GOLD MINING DISTRICT 

Geology 558 A p r i l 1981 

Guidebook Brad Cooke 

In t roduct ion 

Hedley i s l oca ted i n the Similkameen River v a l l e y on Highway //3 

some 40 km eas t - south -eas t of P r ince ton i n southwestern B r i t i s h Columbia. 

The o ld N i c k e l P l a t e , Hedley Mascot and Canty Gold mines l i e on N i cke l 

P l a t e Mountain, northeast of Hedley, and the former French mine occurs 

southeast of Hedley along the Similkameen R ive r , ( F i gu re 1). 

P lacer gold was f i r s t d i scovered i n Similkameen River and Hedley 

Creek i n 1859 but i t was not u n t i l 1898 that two prospectors found gold 

on N i c k e l P l a t e Mountain. Product ion o f gold ore from the N icke l P l a t e 

Mine commenced i n 1904 and cont inued , w i th only one break (1931 to 

1934) , u n t i l 1955. Hedley became known for a 3.1 hectare f r a c t i o n i n 

the o r i g i n a l c l a i m group that was staked by another prospector and l a t e r 

so ld to other mining i n t e r e s t s . The now famous Mascot F rac t i on was 

mined by Hedley Mascot Gold Mines between 1936 and 1949. The Hedley 

d i s t r i c t produced a t o t a l of 50 m i l l i o n grams of gold from 3.7 m i l l i o n 

tonnes of ore at an average grade of 13.6 grams per tonne (Table 1). 

E x p l o r a t i o n and development of the o l d workings and adjacent areas 

on N i c k e l P l a t e Mountain i s p resent ly be ing c a r r i e d out by two j u n i o r 

mining companies, Good Hope Resources L t d . , and Mascot Gold Mines L t d . , 

both r e g i s t e r e d i n Vancouver, B . C . Although commonly considered to be 

a lode gold mining camp, the Hedley ore bodies a re here c l a s s i f i e d as 

gold ( s i l v e r , copper) skarn depos i ts of contact metasomatic o r i g i n . 



Geology 

The Hedley reg ion l i e s i n the Intermontaine be l t of the Canadian 

C o r d i l l e r a and cons i s t s of Permian oceanic sediments (Bradshaw, Indep

endence, Shoemaker, and Old Tom Formations) and T r i a s s i c eugeoc l ina l 

v o l c a n i c s and sediments (N ico la Group) , intruded by Ju ra s s i c mafic 

p lutons (Hedley Intrus ions ) and f e l s i c p lutons (Similkameen In t ru s i ons ) . 

These rocks are o v e r l a i n by eugeoc l i na l vo l c an i c s and sediments 

(Kingsva le Group) and int ruded by f e l s i c p lutons (Otter Intrus ions ) 

o f Cretaceous age, f i n a l l y o v e r l a i n by T e r t i a r y (Pr inceton Group) c o n t 

i n e n t a l v o l c a n i c s and sediments (F igure 1). Near Hedley, the N i co l a 

Group i s conspicuous for i t s l a c k of v o l c a n i c rocks and abundance of 

sedimentary rocks r i d d l e d by s i l l s of the Hedley Intrus ions (Table 2 ) . 

The s t r a t i g raphy forms a north-east p lunging asymmetrical a n t i 

c l i n e w i th the N i cke l P l a t e , Hedley Mascot and Cairty:'-Gold mines on~the 

western l imb and the 'F rench 'mine on the eastern l imb. : . On-Nickel P l a t e 

Mountain, southeaster ly overturned drag f o l d s are associated with three 

northwest d ipp ing thrust f a u l t s , and the s t r a t a are crosscut by l a t e r 

smal l northwest p lunging f o l d s . A quartz d i o r i t e to d i o r i t e stock 

in t rudes the s t r a t a and grades upwards into quartz gabbro to gabbro and 

outwards in to d i o r i t e and gabbro porphyry dikes and s i l l s towards the 

no r theas t . N i c k e l P la te Mountain i s u n d e r l a i n by a g ranod io r i t e stock 

and minor f e l s i c and mafic d ikes c rosscut the mines area. (Figure 2.). 

Gold ore occurs i n c a l c s i l i c a t e skarn w i th in interbedded l imestones , 

a r g i l l i t e s and qua r t z i t e s of the lower Hedley Formation near gabbro and 

d i o r i t e porphyry s i l l s and d ikes of the Hedley In t rus ions . Skarn on 

N i c k e l P l a t e Mountain forms a shal low bowl t i l t e d to the west, the lower 

and outer l i m i t of which i s c a l l e d the f ,marble l i n e " . (F igure 2) . Three 

types of sKarn occur depending on the o r i g i n a l composit ion of the 



rep laced s t r a t a : 

1) l imestone rep laced by coarse g ra ined , massive garnet, 

pyroxene and epidote skarn 

2) q u a r t z i t e rep laced by f i n e g ra ined , banded cherty skarn 

which may be interbanded wi th massive skarn 

3) gabbro and d i o r i t e porphyry s i l l s and dikes replaced by 

pyroxene and amphibole skarn 

Near the marble l i n e , s c a p o l i t e i s l o c a l l y abundant. 

Ore occurs i n three main zones as t abu l a r , p i p e l i k e or i r r e g u l a r 

bodies stacked on echelon wi th a shal low northwester ly plunge. Gold 

forms micron s i z ed blebs i n a r senopyr i t e assoc ia ted with p y r r h o t i t e , 

c h a l c o p y r i t e and other minor su lph ides occu r r ing i n skarn as d i ssemina 

t i o n s , ve ins and massive replacements. The major ore cont ro l s i nc lude : 

1) l o c a l i z a t i o n i n coarse gra ined , massive skarn, p r e f e r r i n g 

pyroxene skarn ^ garnet skarn /> epidote skarn 

2) prox imity to the marble l i n e (within 80m) 

3) i n t e r s e c t i o n s of d ikes and s i l l s 

4) undulat ions i n d ikes and s i l l s 

5) northwest t rend ing f o l d axes 

Small supergene ore zones w i th v i s i b l e gold i n gossan (preserved i n 

shal low troughs on N i cke l P l a t e Mountain) formed the r i c h e s t ore mined 

at Hedley. 

Model 

The t r a d i t i o n a l model for ore genesis at Hedley involves metasom

at ism and m i n e r a l i z a t i o n of the N i co l a Group by Hedley In t rus ion r e l a t ed 

hydrothermal s o l u t i o n s . The i n t r u s i o n s acted as s o l u t i o n guides and ore 

formed by the damming e f fect of d ike s , s i l l s and f o ld s i n the s t r a t a . 

However, the ore forming hydrothermal f l u i d s could e a s i l y be 



r e l a t e d to the Similkameen In t rus i ons , fo r the fo l lowing reasons: 

1) the Hedley Int rus ions are mafic i n composition and would 

not be expected to evolve much magmatic f l u i d 

2) the Hedley Int rus ions were emplaced p r i o r to the deve lop 

ment o f skarn and o re and so are u n l i k e l y sources for the ore f l u i d s 

3) a l though the Similkameen In t rus ions l i e hundreds of metres 

below the mine l e v e l s , l a t e f e l s i c d ikes occur at surface 

4) s i m i l a r skarn and ore occurs at the French mine near the 

Similkameen In t ru s i ons but 5 km from the nearest Hedley In t rus ions . 

It, i s p o s s i b l e that the Hedley In t rus ions served as a heat source 

to the estab l ishment of meteoric water convect ion c e l l s which leached 

metals from the sediments and i n t r u s i o n s i n the skarn process , and 

depos i ted them i n the ore zones. However, such a model requires strong 

l o c a l c o n t r o l on the d i s s o l u t i o n , t ransport and depos i t i on of ore metals . 

Escape o f magmatic f l u i d s upwards and outwacds from the Similkameen 

In t ru s i ons a long permeable zones i n the o v e r l y i n g s t r a t i g r aph i c p i l e 

( e .g . f a u l t , i n t r u s i v e and bedding contacts ) would produce skarn between 

l imestone and a r g i l l i t e , q u a r t z i t e , d i o r i t e or gabbro ( i . e . country rock 

f a c i e s c o n t r o l on metasomatism) . Late stage metal bearing f l u i d s would 

form ore by replacement of skarn i n s u i t a b l e s t r u c t u r a l traps ( i . ev phys i ca l 

c o n t r o l on m i n e r a l i z a t i o n ) . Metals held i n s o l u t i o n by sodium and 

potassium c h l o r i d e complexes would form ore assoc ia ted with s c apo l i t e 

and o r t h o c l a s e near the marble l i n e ( i . e . chemical c o n t r o l on m i n e r a l i z 

a t i o n ) . Late s u r f i c i a l weathering produced supergene ore enrichment, 

some of which was preserved from g l a c i a l e r o s i on . 
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Mine Ore 
(Tonnes) 

Gold 
(grams) 

S i l v e r 
(grams) 

Copper 
(kilograms) 

N i c k e l P l a t e 2 , 9 8 3 , 9 0 0 4 1 , 7 0 5 , 3 9 3 4 , 1 6 0 , 1 1 8 9 8 1 , 0 3 0 

Hedley Mascot 6 1 9 , 0 1 9 6 , 9 3 6 , 9 6 4 1 , 7 0 6 , 9 9 5 8 7 0 , 8 1 7 

French 6 5 , 0 7 0 1 , 3 3 5 , 9 9 6 4 5 , 3 4 8 0 

Canty Gold 26 995 31 0 

Tota l 3 , 6 6 7 , 9 8 9 4 9 , 9 7 9 , 3 4 8 5 , 9 1 2 , 4 9 2 1 ,851 ,847 

Grade 13.63 g/T 1.61 g/T 0.50 kg/T 
0.47 oz/ton 0.06 oz/ton 1.23 lb/ton 

Table 1 Product ion Data (compiled from B. C.M.E.M.P.R. M in f i l e ) 



Era Pe r iod Unit ' L i tho l ogy  

T e r t i a r y P r inceton Group b a s a l t , andes i te , sha le 

sandstone, conglomerate 

—1 unconformable contact 

Cretaceous Otter In t rus ions g r a n i t e , quartz monzon-

i t e , g r anod io r i t e 

i n t r u s i v e contact 

Kingsva le Group b a s a l t , andes i te , b r ecc i a 

agglomerate, greywacke 
unconformable contact 

J u r a s s i c Similkameen g r anod i o r i t e , quartz 
Int rus ions (164 Ma) monzonite, g ran i te 

i n t r u s i v e contact 

Hedley d i o r i t e , quartz d i o r i t e 
In t rus ions (189 Ma) gabbro, quartz gabbro 

i n t r u s i v e contact 

T r i a s s i c N i co l a Group andes i te , porphyry, tu f f 

a r g i l l i t e , l imestone 

Hedley d i s t r i c t : 

Henry Formation a r g i l l i t e , t u f f , 

l imestone 

Hedley Formation l imestone , q u a r t z i t e , 
a r g i l l i t e , che r t , t u f f , 
b r e c c i a 

Sunnyside Formation l imestone 

Cenozoic 

Mesozoic 

Redtop Formation q u a r t z i t e , a r g i l l i t e , 
l imestone 

unconformable contact 

Pa l eozo i c Permian Bradshaw Formation c h e r t , a r g i l l i t e , l i m e -
Independence Formation stone 
Shoemaker Formation 
Old Tom Formation 

Table 2 Formations and L i t h o l o g i e s (modif ied from Rice 1960) 



F i g u r e 1 Regional Geology (modified from Rice 1960) 
(l=Permian Bradshaw Fm e t c . , 2=Triassic N i c o l a Gp, 3= 
J u r a s s i c Hedley I n t , 4=Jurassic Similkameen I n t , 5= 
Cretaceous. K i n g s v a l e Gp, 6=Cretaceous O t t e r I n t , 7= 
T e r t i a r y P r i n c e t o n Gp) 



F i g u r e 2 D e t a i l e d Geology F l a n and S e c t i o n (modified from Dolmage 
e t . a l . 1945 and B i l l i n g s l e y e t . a l . 1941) 
(a=Redtop Fm, b=Sunnyside Fm, c=Hedley Fm, d=Henry Fm, 
e=Hedley I n t , f=Similkameen I n t , g=skam, h=ore) 



F i g u r e 3 Schematic Ore >bdel 
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T h e i l l u s t r a t i o n s a r e a t m a g n i f i c a t i o n s h i t h e r t o u n o b t a i n 

able in W e s t e r n C a n a d a a n d are the r e s u l t o f the n e w " s u p e r -

p o l i s h e r " a n d a l l i e d e q u i p m e n t w h i c h i s n o w i n s t a l l e d i n the 

l a b o r a t o r i e s of the G e o l o g y D e p a r t m e n t o f t h e U n i v e r s i t y of 

B r i t i s h C o l u m b i a . 

L o c a t i o n 

T h e N i c k e l P l a t e m i n e is i n N i c k e l P l a t e m o u n t a i n , w h i c h 

is nt-ar the t o w n of H e d l e y . It is i n t h e O s o y o o s m i n i n g d i v i s i o n 

and l ies abou t 27 m i l e s n o r t h of the i n t e r n a t i o n a l b o u n d a r y a n d 

I 1." m i l e s wes t of the 120th m e r i d i a n . 

H e d l e y , on a s p u r o f the G r e a t N o r t h e r n R a i l w a y , is s i t u 

a t e d be tween K e r e m e o s , 17 m i l e s t o the s o u t h e a s t , a n d P r i n c e 

t on , w h i c h is on the K e t t l e V a l l e y l i n e o f the C a n a d i a n Pac i f i c 

R a i l w a y - a n d l i es 25 m i l e s to the n o r t h e a s t . T h e s o u t h e r n 

T r a n s - C a n a d a h i g h w a y a f f o rds e x c e l l e n t r o a d connec t i ons be

t w e e n H e d l e y and P r i n c e t o n a n d H e d l e y a n d the O k a n a g a n 

V a l l e y . 

P r e v i o u s W o r k a n d H i s t o r y 

P r e v i o u s i n f o r m a t i o n on the p r o p e r t y is con f ined l a r g e l y 

to P r o v i n c i a l M i n i s t e r o f M i n e s ' a n d D o m i n i o n G e o l o g i c a l S u r 

v ey r e p o r t s , the m o s t i m p o r t a n t b e i n g t h o s e b y C . C a m s e l l -

a n c H . S . Bos tock .^ 

A l t h o u g h s t a k e d a f e w y e a r s p r e v i o u s l y c o n s i s t e n t w o r k 

w a s no t s t a r t e d on w h a t w a s t o be the N i c k e l P l a t e M i n e 

u n t i l J a n u a r y , 1899. P r o d u c t i o n , c o m m e n c e d i n 1904, c on t i nued 

w i t h v a r y i n g f o r t u n e s u n t i l 1930, w h e n t h e o w n e r s , the H e d l e y 

G o l d M i n i n g C o . L t d . , c l osed the m i n e . I n 1932 the H e d l e y 

C o m p a n y ' s h o l d i n g s w e r e o p t i o n e d t o J . W . M e r c e r o f N e w 

Y o r k a n d i n J u l y , 1933 , the K e l o w n a E x p l o r a t i o n C o m p a n y 

L i m i t e d w a s f o r m e d t o t a k e o v e r the p r o p e r t y a n d , a f t e r c o n 

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

g u i d a n c e of one of the g r e a t e s t A m e r i c a n g e o l o g i s t s , P a u l 

B i l i i n g s l e y , suf f ic ient o re w a s p r o v e d u p to j u s t i f y r e c o n d i 

t i o n i n g the o l d m i l l , w h i c h is t o d a y w o r k i n g s t e a d i l y . T h e 

r e h a b i l i t a t i o n of H e d l e y is an a c c o m p l i s h e d f a c t . 

T h e b u s i n e s s o f r e c o v e r i n g the g o l d f r o m t h e H e d l e y m ines 

h a s a l w a y s been d i f f i cu l t and a m i n e r a l o g i c a l a n d m i n e r a -

**** 

" N o t * : T h i s is the fifth o f a series of a r t i c l es on the m i n e r a l o g y of tome 
of t h e m i n e s and prospects of B r i t i s h C o l u m b i a . F o r the ( j w c i m r n s used in 

minera lof i - i ra l i n v e s t i g a t i o n * it h a * been necessary to a i a i t e extent to 
reJy on the k indness of the v a r i ou s i n d i v i d u a l s r e f e r red to f r o m t ime to t ime. 
C o n s e q u e n t l y , a l l h u u c h a l l o r d i n a r y p r ecau t i ons have been t a k e n to ensure 
t h a t the i p w i m r n t s tudied a r t r ep resenta t ive o f the m i n e * conce rned , the 
a u t h o r s do not assume any res j ions ib i l i ty fo r the resu l t * he rea f te r discufcued. 
T h e a r t i c l es are a p p e a r i n g in h a p h a z a r d o r d e r ; the o rde r there fore hears no 
r e l a t i on whatsoever to the i m p o r t a n c e of the p r o p e r t y w h i c h is b e ing diBcunned. 

The 100-ton c o m b i n a t i o n flotation and eyan ida t i on m i l l at the N i c k e l 
P la te , H e d l e y , B r i t i s h C o l u m b i a . T h e comp lex Hed ley ore presents 
one of the most difficult me t a l l u r g i c a l p rob lems in the P r o v i n c e . 

g r a p h i c a l s t u d y o f these ores w a s a t t e m p t e d in an ef fort to 

a s s i s t these m i n e s i n t h e i r a t t a c k on t h i s p r o b l e m . 

G e n e r a l G e o l o g y 

T h e c o m m e r c i a l ore d epos i t s so f a r d i s c o v e r ed l i e i n the 

u p p e r p o r t i o n of N i c k e l P l a t e m o u n t a i n , w h e r e a se r i es of 

w e s t w a r d d i p p i n g T r i a s s i c s e d i m e n t a r y r o c k s have been i n 

t r u d e d b y l a r g e bod ies 'of i g n e o u s r ock o f l a t e r M e s o z o i c or 

p o s s i b l y T e r t i a r y age . 

B o s t o c k 4 w r i t e s : " T h e N i c k e l P l a t e ore depos i t be longs to 

t h a t c l ass g e n e r a l l y desc r ibed as the c on t a c t m e t a m o r p h i c t y p e . 

T h e ore c o n s i s t s o f g o l d - b e a r i n g a r s e n o p y r i t e i n a g a n g u e of 

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

r o c k s a m o n g s t w h i c h a n e a r l y e q u a l v o l u m e o f i gneous r ock 

h a s been i n t r u d e d i n the f o r m of s h e e t s . " 

S o m e s e d i m e n t a r y beds hav e a p p a r e n t l y been mor e s u s 

cep t ib l e to r e p l a c e m e n t b y the o r e - b e a r i n g s o lu t i ons t h a n 

o the r s , b u t r e c e n t w o r k a p p e a r s t o s h o w t h a t ore d epos i t i on 

has been c o n t r o l l e d more p a r t i c u l a r l y b y s t r u c t u r a l f e a tu res 

s u c h as m i n o r f o l d i n g . 

F o r f u r t h e r d e t a i l s the r e a d e r is r e f e r r e d to the r e p o r t s of 

B o s t o c k * o r C a m s e l l . 6 

T h e M i n e r a l o g y o f the H e d l e y O r e 

O n the b a s i s of the f e w s a m p l e s s u b m i t t e d i t i s o b v i o u s l y 

i m p o s s i b l e t o c o n s i d e r a n y r e s u l t s as b e i n g f i n a l . N e v e r t h e 

l e ss suf f i c ient m a t e r i a l has been s t u d i e d to open u p n e w l ines 

o f t h o u g h t a n d i t i s w i t h t h e i n t e n t i o n o f b r i n g i n g f r e s h ideas 

on the s u b j e c t o f the H e d l e y ore t h a t t h i s p a p e r is p resented . 

T h e f o l l o w i n g m i n e r a l s we r e iden t i f i ed i n the sec t ions 

A r s e n o p y r i t e 

L o l l i n g i t e 

C o b a l t i t e ( ? ) 

U n k n o w n G r e y M i n e r a l 

P y r r h o t i t e 

S p h a l e r i t e 

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

P y r i t e 

C a l c i t e 

G a r n e t 

E p i d o t e 

O t h e r s i l i c a t e s 

G o l d 

A r s e n o p y r i t e ( F e A s S ) . — T h i s is the mos t i m p o r t a n t m e t a l 

l i c m i n e r a l i n the ore. I t i s p r e d o m i n a n t l y m a s s i v e and a n h e d -

r a l , a l t h o u g h i t o c c a s i o n a l l y deve l ops c r y s t a l f o r m w h e n i n 

c o n t a c t w i t h g a n g u e m i n e r a l s . I t o c c a s i o n a l l y o ccurs w i t h 

p y r r h o t i t e , i n w h i c h case i t i s f o u n d i n t i n y s u b h e d r a l or 
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rounded prra ins , o f t e n as c l u s t e r s or s m a l l masses . B l e b s o f 

p y r r h o t i t e i n a r s e n o p y r i t e g r a i n s are c o m m o n . A r s e n o p y r i t e is 

the most c o m m o n hos t m i n e r a l f o r n a t i v e g o l d . 

L o l l i n g i t e ( F e A s 2 ) . — T h i s m i n e r a l w a s o n l y seen in one 

sec t i on o f h i g h g r a d e ore w h i c h w a s e x a m i n e d . I t o ccurs r a r e l y 

as r o u n d e d b l ebs a n d i n c l u s i o n s i n a r s e n o p y r i t e . 

C o b a l t i t e ( C o A s S ) . — U n d e r m a g n i f i c a t i o n s o f 900 d i a m e t e r s , 

w h a t a r e t h o u g h t t o be spe cks o f t h i s m i n e r a l we r e seen i n 

one p lace e n c l o s i n g " i s l a n d s " o f p y r r h o t i t e , bu t u s u a l l y a s 

t i n y i n c l u s i o n s i n a n d c o m p l e t e l y s u r r o u n d e d b y a r s e n o p y r i t e . 

A m i c r o c h e m i c a l t e s t b e t r a y e d the p r esence o f c oba l t a n d i t s 

e tch r e a c t i o n s a n d p h y s i c a l p r o p e r t i e s a r e i n d i c a t i v e o f c o b a l 

t i te . T h e p r e s e n c e o f a c oba l t m i n e r a l h a s been l o n g suspec t ed 

because o f t h e o c c u r r e n c e , a l b e i t s o m e w h a t r a r e , o f e r y t h r i t e — 

a h y d r o u s c o b a l t a r s e n a t e — o n the w e a t h e r e d o u t c r o p o f the 

N i c k e l P l a t e .ore." 

U n k n o w n G r e y M i n e r a l . — T h i s w a s o n l y no t ed 

in one p l a c e . T h e m i n e r a l w a s s o f t e r t h a n a r s e n o 

p y r i t e , w a s h i g h l y a n i s o t r o p i c , and w a s d a r k e n e d 

by H N 0 3 . U n f o r t u n a t e l y the s m a l l n e s s o f the p a r 

t ic le p r e c l u d e d the m a k i n g o f a n y f u r t h e r t e s t s . 

P y r r h o t i t e ( F e x S x - r l ) . — i S o m e t i m e s p y r r h o t i t e 

appea r s to be o f r o u g h l y the s a m e age as the a r s e n o 

p y r i t e , b u t m o r e o f t e n i t is d e f i n i t e l y y o u n g e r a n d 

w i t h c h a l c o p y r i t e r e p l a c e s the g a n g u e m i n e r a l s , flow

ing a r o u n d a n d o c c a s i o n a l l y c u t t i n g a r s e n o p y r i t e . 

In the r i c h s a m p l e s o f s u p p o s e d l y p u r e p y r r h o 

t ite a r s e n o p y r i t e h a s a l w a y s been f o u n d to be p r e s 

ent, bu t n e v e r t h e l e s s a f e w o f the l a r g e s t f r a g m e n t s 

of go ld w e r e f o u n d i n p y r r h o t i t e . 

t i t e , the t w o m i n e r a l s w i t h w h i c h the go ld is m o s t c l o s e l y 

a s soc i a t ed . 

N u m e r o u s t i n y i n c l u s i o n s o f g o l d — f r o m 7 m i c r o n s d o w n 

t o the l i m i t of m i c r o s c o p i c r e s o l u t i o n — a r e d i s t r i b u t e d e r r a t i 

c a l l y t h r o u g h o u t the a r s e n o p y r i t e , w i t h o u t any a p p a r e n t t e n 

dency to be c o n t r o l l e d as to s i ze o r l o c a t i o n b y the enc l o s ing 

s u l p h i d e . 

T h e r e is l i t t l e ev idence of c on t r o l o f g o ld va lues b y e i t h e r 

l o l l i n g i t e o r c o b a l t i t e . I t m a y or m a y no t be o f s i gn i f i cance 

t h a t these m i n e r a l s we r e obse rved on l y i n the r i c h e s t s a m p l e s 

e x a m i n e d . 

In on l y a f e w cases c o u l d the go ld be seen i n a r s e n o p y r i t e 

w i t h o u t e t c h i n g b y n i t r i c a c i d . H o w e v e r , a f t e r e t c h i n g w i t h 

1 : 1 H N 0 3 f o r a f ew seconds , n u m e r o u s g r a i n s a p p e a r e d i n a 

prev ious ly^ b a r r e n field. A no tab l e f e a t u r e w a s t h a t e v e r y 

g r a i n was s u r r o u n d e d by a " c r a t e r " or " p i t . " 

Nat ive Bold in a r senopyr i t e w i t h associated 

p y r r h o t i t e . 200 mesh i fr id super imposed . 

M a g n i f i c a t i o n a p p r o x i m a t e l y 650 d i amr te ra . 

Gold in arsenopyr i te . T y p i c a l occur rence i n 
Hedley Mascot ore ( ad j o in ing N i c k e l P l a t e ) . 
20U mesh grid super imposed . M *fc-n in ca t ion 
approx imate ly 1000 d iameter * . 

S p h a l e r i t e ( Z n S ) . — S p h a l e r i t e is q u a n t i t a t i v e l y 

rare bu t is f r e q u e n t l y seen as g r a i n s i n p y r r h o t i t e and more 

r a r e l j ' i n c h a l c o p y r i t e . 

C h a l c o p y r i t e ( C u F e S 2 ) . — C h a l c o p y r i t e is no t a b u n d a n t ex 

cept l o c a l l y . W h e r e p r e s e n t i t i s u s u a l l y c lose to p y r r h o t i t e 

but s m o o t h c o n t a c t s e x i s t b e tween the t w o m i n e r a l s , e a ch o f 

wh i ch is r e l a t i v e l y f r e e f r o m i n c l u s i o n s o f the o t h e r e xcep t i n 

the i m m e d i a t e v i c i n i t y o f the b o u n d a r y zone . 

C h a l c o p y r i t e w a s not seen i n the h i g h gTade s p e c imens a n d 

its p r e s e n c e . m a y p o s s i b l y be i n d i c a t i v e o f a r e l a t i v e l y l ow 

gold c on t en t . 

P y r i t e ( - F e S 2 ) . — T h i s m i n e r a l , w h i c h is u s u a l l y so a b u n d a n t 

in B . C . g o l d m i n e s , is r a r e l y f o u n d at the N i c k e l P l a t e m i n e . 

In the sec t i ons e x a m i n e d one s m a l l cube o f p y r i t e w a s seen i n 

p y r r h o t i t e . 

C a l c i t e ( C a C 0 3 ) . — C a l c i t e was obse rved a s c o a r s e l y c r y s 

t a l l i n e masses a n d as t i n y i n c l u s i o n s i n the m e t a l l i c m i n e r a l s . 

I t i s , h o w e v e r , r e p o r t e d in m i n u t e c r a c k s i n the s u l p h i d e s . 3 

P o s s i b l y t w o g e n e r a t i o n s o f c a l c i t e are r e p r e s e n t e d i n the ore . 

S i l i c a t e G a n g u e M i n e r a l s . — A s the e x a m i n a t i o n of the ore 

was conf ined t o the m e t a l l i c m i n e r a l s not v e r y m u c h a t t e n t i o n 

was p a i d to these . T h e y i n c l u d e e n h e d r a l g a r n e t s , ep ido te , 

py roxene , a n d p o s s i b l y a x i n i t e . A l l are o l d e r t h a n the o re 

m i n e r a l s a n d h a v e been r e p l a c e d b y t h e m i n v a r y i n g degrees . 

G o l d . D i s t r i b u t i o n and M o d e o f O c c u r r e n c e 

U n d e r h i g h m a g n i f i c a t i o n s n a t i v e go ld w a s seen in a l l the 

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

l i t t l e a s .58 oz . o f g o l d to the t on . 

T h e r e a p p e a l s to be e n o u g h o f th i s n a t i v e g o l d i n the ore 

io account f o r a l l the go ld r epo r t ed by a s s a y s . 

T h e r e is no e v i dence to s u g g e s t t h a t a n y g o l d is c h e m i c a l l y 

r t ' k i t ed to o r in s o l i d s o l u t i o n w i t h the a r s e n o p y r i t e o r p y r r h o -

W h e r e g o l d w a s seen in p y r r h o t i t e i t w a s in m u c h l a r g e r 

g r a i n s , the l a r g e s t , howeve r , b e i n g o n l y 91 m i c r o n s i n s i z e . 

A l t h o u g h the go ld o c cu r s d i r e c t l y in p y r r h o t i t e i n a f ew p laces 

it i s c o m m o n l y i n or s u r r o u n d e d by a r s e n o p y r i t e even t h o u g h 

p y r r h o t i t e is the d o m i n a n t m i n e r a l in the sec t i on . 

P a r a g e n e s i s 

T h e f o l l o w i n g p a r a g e n e s i s is sugges ted . 

(1) F o r m a t i o n of s i l i c a t e s . 

(2) I n t r o d u c t i o n o f a r s e n o p y r i t e . 

(3) I n t r o d u c t i o n of p y r r h o t i t e , c h a l c o p y r i t e , and s p h a l e r i t e . 

(4) F r a c t u r i n g and v e i n i n g o f ore b y ca l c i t e s t r i n g e r s . 

T h e go ld a p p e a r s to have been depos i t ed in and c o n t e m 

p o r a n e o u s l y w i t h a r s e n o p y r i t e . 

S u m m a r y and C o n c l u s i o n s 

T h e go ld v a l u e s in the H e d l e y N i c k e l P l a t e M i n e a r e c o n 

t r i b u t e d b y n a t i v e go ld p resent most a b u n d a n t l y in a r seno 

p y r i t e and o c c a s i o n a l l y i n p y r r h o t i t e . 

T h e g o l d p a r t i c l e s a r e v e r y fine. E v e n in the p y r r h o t i t e . 

w h e r e the c o a r s e s t (fold is f ound , over 75 per cent of the g r a i n s 

a r e s m a l l e r t h a n :i'2o m e s h , and in the b u l k uf the ore they are 

v i r t u a l l y a l l l ess t h a n 7 m i c r o n s in s ize . 

F r o m these f a c t s it wou ld seem p robab l e t h a t the go ld 

c o u l d be r e cove r ed by n u t a t i o n of the a r s e n o p y r i t e a n d p y r r h o 

t i t e b y r e l a t i v e l y coa rse g r i n d i n g . U n f o r t u n a t e l y the r ecove ry 

o f the go ld f r o m these f oncen t r a t e s by means of c v n n i d a t i o n 

w i l l be r e l a t i v e l y l ow. 
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