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ABSTRACT 
This m i n e r a l o g l c a l i n v e s t i g a t i o n was c a r r i e d out 

p r i m a r i l y to determine the minerals c o n t r i b u t i n g the high 
s i l v e r and gold values i n d i c a t e d by assay r e p o r t s . Although 
n a t i v e s i l v e r had been reported p r e v i o u s l y , none was noted 
i n the p r e l i m i n a r y megascopic examination; n e i t h e r were there 
any i n d i c a t i o n s of f r e e gold. As a r e s u l t of microscopic 
examination and the performance of s p e c i f i c etch and micro* 
chemical t e s t s , the w r i t e r concludes that n a t i v e s i l v e r , 
p o l y b a s l t e and t e t r a h e d r l t e are the mineral c o n s t i t u t e n t s 
g i v i n g high s i l v e r v a l u e s , and that no gold m i n e r a l i z a t i o n 
i s evident i n specimens examined. 

INTRODUCTION 
M i n e r a l specimens examined were derived from the S i l v e r 

Horde M i n e r a l Claim, which i s one of a group composed of the 
S i l v e r B e l l e , S i l v e r Moon, and S i l v e r Horde c l a i m s . These 
claims are s i t u a t e d on Bromide Mountain, between the north 
and south f o r k s of Cherry Creek. The general area l i e s some 
47 miles east of Vernon, In southern C e n t r a l B r i t i s h Columbia. 
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a t t i t u d e . X-Ray powder pa t t e r n photographs taken by Dr. 
Thompson p o s i t i v e l y i d e n t i f i e d two of the c o n s t i t u e n t minerals 
The w r i t e r i s a l s o g r a t e f u l to Mr. J . Donnan, t e c h n i c i a n , f o r 
h i s expert i n s t r u c t i o n s on the pre p a r a t i o n of b a k e l l t e mounts 
and t h e i r subsequent p o l i s h i n g by the "Multi-mount S u p e r p o l i -
sher". Of 14 p o l i s h e d s e c t i o n s examined, 8 were p r e v i o u s l y 
prepared by J . Donnan. 

GENERAL GEOLOGY 
The s i l v e r - l e a d deposits of Cherry Creek and v i c i n i t y 

have been known s i n c e the l a t t e r part of the 19th Century. 
The claims comprising the S i l v e r Horde Group were at that 
time i n v e s t i g a t e d by the Hidden Treasure Mining Company. 
I t i s only under t h i s name that any reports on the l o c a l 
geology may be obtained. 

Dawson (1877-78) reports t h i s area, i n c l u d i n g the 
l e n g t h of Cherry Creek and the lower part of the North Fork, 
to be u n d e r l a i n by c l o s e l y f o l d e d s l a t y and s c h i s t o s e rocks. 
These rocks, having a general East-West s t r i k e , vary from 
s o f t g r a p h i t i c s l a t e s to hard s i l v e r y grey s c h i s t s . Dawson 
noted that g r a n i t i c m a t e r i a l , o f t e n g n e i s s i c , appeared to 
be contemporaneous w i t h the s l a t e s i n age. In 1898 Dawson 
proposed the name of Shuswap S e r i e s to cover t h i s type of 
gneisses, s c h i s t s and other metamorphosed rocks, found from 
Shuswap Lake south to the I n t e r n a t i o n a l Boundary. Dawson 
considered the "Shuswap type" to represent an ancient s e d i 
mentary s e r i e s , Precambrian In age, now h i g h l y metamorphosed 
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and Inseparable from the a s s o c i a t e d g n e l s s l c g r a n i t i c rocks. 
Recent work (Rice and Jones, 1948) has shown the "Shuswap 
type" may be developed from both Precambrlan and P a l e o z o i c 
sediments by magmatic a c t i o n or g r a n i t i z a t i o n . 

At the claims of the Hidden Treasure Mining Com
pany, Dawson (1887-88) r e p o r t s the country rock as b l a c k i s h 
shales or s l a t e s . Quartz v e i n s , i n general conforming to 
the s t r i k e of the s l a t e s , c a r r i e d galena, s p h a l e r i t e and 
p o s s i b l y t e t r a h e d r l t e . An average specimen obtained by 
Dawson assayed some 658 oz. of s i l v e r per ton. Later reports 
by the B r i t i s h Columbia M i n i s t e r of Mines (1914) i n d i c a t e 
the v e i n on the S i l v e r Horde v a r i e s from a few inches to 
6 f e e t i n width. Gold values are reported at t h i s l a t e r 
date, whereas the e a r l i e r r e ports of assays by G. M. Dawson 
showed only a t r a c e of gold. 

Only minor development work, such as surface 
s t r i p p i n g and short a d i t s , has been undertaken to date. The 
present base metal p r i c e s have caused a r e v i v a l of i n t e r e s t 
i n t h i s property, as the Vancouver o f f i c e of the B r i t i s h 
Columbia Department of Mines shows s e v e r a l claims held by 
l o c a t i o n only, surrounding the older crown-granted proper
t i e s . An old-time prospector of the Monashee d i s t r i c t , Mr. 
Frank Burton, has d i s c l o s e d to the w r i t e r that a p a c k - t r a i n 
l o a d of high grade s i l v e r ore was taken from the Hidden 
Treasure Mining Company^ property p r i o r to 1900, and 
shipped v i a Vancouver to San F r a n c i s c o . 



MINERALOGY 
A. Megascopic 

The f o l l o w i n g minerals were I d e n t i f i e d i n hand 
specimens:-

1. Galena - f i n e l y c r y s t a l l i n e , o f t e n w i t h secondary 
a n g l e s i t e , o c c a s i o n a l l y w i t h c o v e l l i t e s t a i n 
a l s o . The galena occurs as I r r e g u l a r s t r i n g e r s 
and masses i n the quartz v e i n . 

2 # P y r i t e - i n c h a r a c t e r i s t i c cubes, minor amounts 
only. 

3. Weathered quartz showing malachite, a z u r i t e and 
c o v e l l i t e s t a i n , a l s o some a n g l e s l t e , l l m o n l t e 
and p o s s i b l y other secondary minerals. 

4. C o v e l l i t e and malachite, a s s o c i a t e d w i t h a dark 
mineral observed only i n minute v e i n l e t s 
c u t t i n g the quartz. 

5. C h a l c o p y r i t e . 
No s p h a l e r i t e was observed i n the hand specimens. 

A l l of the m i n e r a l i z a t i o n i s present i n v e i n 
q u a r t z , r u s t y coloured u s u a l l y , o f t e n showing black streaks 
throughout. Small vugs w i t h i n the quartz c o n t a i n w e l l 
formed comb s t r u c t u r e s of quartz, p o s s i b l y i n d i c a t i n g some 
f i s s u r e f i l l i n g . 

B. Microscopic 
Galena (PbS). This was the most abundant mineral 

noted. I t i s found i n a l l s e c t i o n s , associated w i t h a l l of 
the other minerals, but only v e i n i n g t e t r a h e d r i t e as i n 
f i g u r e 1. The galena occurs i n minute f r a c t u r e s only 200 
microns i n width and i n more massive s t r i n g e r s one i n c h or 



5 
more i n width, but very discontinuous and branching. 

I d e n t i f i c a t i o n as f o l l o w s : -
Galena white colour 
Hardness B. 
I s o t r o p i c under p o l a r i z e d l i g h t . 
Presence of t r i a n g u l a r cleavage p i t s . 
P o s i t i v e etch r e a c t i o n s to HN0 V HC1, 

F e C l ^ , and o c c a s i o n a l l y to H g C l 2 i n 
some areas. 

One microchemlcal t e s t of two performed was p o s i t i v e f o r 
s i l v e r . There i s probably some s i l v e r contained i n the 
galena, which according to G u i l d (1917)* a l s o Nissen and 
Hoyt (1915)? can be upM).l# s i l v e r before p r e c i p i t a t i o n of 
d e f i n i t e s i l v e r minerals occurs. 

Secondary a n g l e s i t e and c e r t i s s i t e form i r r e g u l a r 
bands or rims around most of the more massive galena. In 
the case of narrow v e i n l e t s of galena, most of the m a t e r i a l 
has been reduced to a mixture of a n g l e s i t e and l i m o n i t e , 
presumably by descending meteoric waters. O c c a s i o n a l l y a 
p u r p l i s h c o v e l l i t e s t a i n forms on t h i s o x i d i z e d m a t e r i a l , 
so that one may conclude that some copper s a l t s have been 
added as w e l l . 

2. C h a l c o p y r i t e (CuFeSj>). Next to galena, the second 
most abundant mineral i s c h a l c o p y r i t e . This mineral occurs 
i n two d i f f e r e n t forms. 

(a) As rounded blebs and masses i n galena. In 
t h i s case the c h a l c o p y r i t e i s always brassy 
yellow i n c o l o u r , and 300 microns to 1 mm. 
i n g r a i n s i z e . 
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(b) As r e s i d u a l s i n small s t r i n g e r s l e s s than 
100.0 wide, o f t e n surrounded by l i m o n i t e 
and i n t e r s e c t e d by c o v e l l i t e v e i n l e t s . In 
t h i s l a t t e r case the c h a l c o p y r i t e i s occa
s i o n a l l y noted i n the same s t r i n g e r i n the 
quartz that i s occupied by n a t i v e s i l v e r at 
a d i f f e r e n t e l e v a t i o n . Such c h a l c o p y r i t e 
i s brassy y e l l o w a f t e r p o l i s h i n g , but w i t h i n 
a few hours t a r n i s h e s from pink to l i g h t 
purple. 

Both types of c h a l c o p y r i t e give the same etch and 
microchemical t e s t s . That the one type has been more acces
s i b l e to a t t a c k i n g s o l u t i o n s would probably account f o r i t s 
t a r n i s h i n g so r e a d i l y . 

I d e n t i f i c a t i o n of c h a l c o p y r i t e : -
Brass yellow colour 
Hardness 6. 

Gives microchemical Weakly a n i s o t r o p i c 
t e s t f o r Cu, Fe. P o s i t i v e only to aqua r e g l a . 

B r i t t l e 

C h a l c o p y r i t e d e f i n i t e l y i s l a t e r than galena as 
shown i n f i g . 3. Also a p o s s i b l e example of core r e p l a c e 
ment of p o l y b a s i t e by c h a l c o p y r i t e i s i l l u s t r a t e d i n f i g u r e 
4A. Such a replacement would e x p l a i n the shape of the c h a l 
c o p y r i t e bodies shown i n f i g u r e 4. 

3. T e t r a h e d r i t e 5CU2S»2(Cu,Fe)S»2Sb2S3. 

This mineral occurs only i n one s e c t i o n (Ho. 6) where i t i s 
i n q u i t e l a r g e masses from 350 microns to 1.25 mm. C o v e l l i t e 
i s c h a r a c t e r i s t i c a l l y a s s o c i a t e d w i t h i t . T e t r a h e d r i t e a l s o 
f i l l s a f r a c t u r e i n s p h a l e r i t e as i n f i g u r e 1. Galena i s 
a l s o seen to be l a t e r than the t e t r a h e d r i t e i n f i g u r e 2. 
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7 
That the composition of t h i s mineral approaches that of 
f r e i b e r g i t e , the a r g e n t i f e r o u s v a r i e t y , i s q u i t e p o s s i b l e 
although the etch t e s t s do not I n d i c a t e t h i s . 

P r e l i m i n a r y I d e n t i f i c a t i o n : 

Cu p o s i t i v e ; f o r Sb, As, D e f i n i t e l y p o s i t i v e only to 

T e t r a h e d r i t e was considered, but a p o s i t i v e t e s t f o r Sb 
could not be obtained. Dr. B. II. Thompson removed a p a r t i c l e 
f o r X-Ray photographic examination. The powder p a t t e r n 
d e f i n i t e l y showed t h i s mineral to be t e t r a h e d r i t e . Perhaps 
the f a i l u r e of the microchemical t e s t s f o r antimony may be 
explained by a d u l t e r a t e d reagents or the presence of copper 
i n the m i n e r a l . 

S p h a l e r i t e (ZnS). This mineral occurs only i n 
l i m i t e d amounts i n a few s e c t i o n s . I t has p r e v i o u s l y been 
i n d i c a t e d that i t was deposited p r i o r to the t e t r a h e d r i t e 
and galena. I t may have been l a r g e l y replaced by the 
galena. 

Microchemical t e s t s f o r 

Brownish gray c o l o u r . 
I s o t r o p i c 
Hardness C. 
P o s i t i v e r e l i e f w i t h galena. 

hegative. 
No i n t e r n a l r e f l e c t i o n . 

HNO^, but a l s o s l i g h t l y 
t o KOH, HgCl2 ( t h i s does 
not agree w i t h S h o r t ) . 

I d e n t i f i c a t i o n of s p h a l e r i t e as f o l l o w s : 

Gives microchemical t e s t 
f o r Zn. 

Gray c o l o u r . 
I s o t r o p i c under p o l a r i z e d l i g h t 
Hardness C. 
Resinous i n t e r n a l r e f l e c t i o n . 
Contains minute i n c l u s i o n s 

of c h a l c o p y r i t e . 
Negative to a l l etch reagents 

but aqua r e g l a * 
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The l a r g e s t grains of s p h a l e r i t e observed were 
approximately 1 mm. i n s i z e , many sma l l r e s i d u a l grains are 
only 1 5 0 microns i n s i z e . 

The paucity of s p h a l e r i t e i n specimens examined, 
i n d i c a t e s that the type of m i n e r a l i z a t i o n i s not that found 
i n the H w e t w ores of the Slocan d i s t r i c t , where an a n k e r i t e 
gangue and predominant s p h a l e r i t e are c h a r a c t e r i s t i c . 

5 * P o l v b a s l t e ( 8 Ag 2S.Sb2S^). P o l y b a s i t e occurs as 
sm a l l i r r e g u l a r bodies d i s p l a y i n g sub-graphic t e x t u r e i n 
the galena. These I r r e g u l a r bodies are e i t h e r along cleavage 
planes of galena or near the g r a i n boundaries ( f i g . 7). 
Some l a r g e r rounded bodies 3 0 0 ^ i n s i z e are found i n the 
galena, as i n f i g u r e 4. 

I d e n t i f i c a t i o n of p o l y b a s i t e as f o l l o w s : 
Greenish gray c o l o u r . ^ y 

S t r o n g l y A n i s o t r o p i c ^ ^ ^ r ^ 
S l i g h t r e l i e f w i t h galena 

Microchemical t e s t Hardness C 
f o r Ag. P o s i t i v e to H g C l 2 , F e C ^ , KCN. 

N ° e r f o r m e d S t S Negative to HC1, H N O 3 , 
p e 0 * Black powder when scratched. 

Red i n t e r n a l r e f l e c t i o n on 
rough surface. 

P o l y b a s i t e was suspected as a r e s u l t of these t e s t s , 
A g r a i n of t h i s mineral was removed by Dr. R. M. Thompson 
and photographed by the X-Ray powder p a t t e r n method. I d e n t i 
f i c a t i o n as polyb&site was thus made c o n c l u s i v e . 

P o l y b a s i t e i s observed i n f i g u r e 4a, apparently 
being c e n t r a l l y replaced by c h a l c o p y r i t e . The gangue i n d i -
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cated here Is unknown, I t Is n e i t h e r quartz or c a l c i t e . 
P o l y b a s i t e can be observed In s e c t i o n s nos. 2 , 1 2 , 

7 and p o s s i b l y as sub-microscopic rods In the r e s t of the 
s e c t i o n s c o n t a i n i n g galena. 

6 . Native S i l v e r . Native s i l v e r i s a s s o c i a t e d only 
w i t h c h a l c o p y r i t e . I t occurs completely f i l l i n g narrow 
f r a c t u r e s In quartz and In minute vugs showing w e l l terminated 
quartz c r y s t a l s . Some of these t h i n f i l l i n g s are 1 or 2 mm. 
i n l e n g t h but only 1 5 0 microns i n width. 

I d e n t i f i c a t i o n as f o l l o w s : 
S i l v e r y white colour when newly 

p o l i s h e d . 
Microchemical t e s t s - Yellow-brown t a r n i s h . 
Ag p o s i t i v e . Hardness A. 
Sb, B l negative. Very Sect l i e . 

P o s i t i v e to a l l reagents but KOH. 

Because of i t s l a c k of l n t e r - r e l a t l o n s h i p s w i t h 
the hypogene minerals and because of the abundant evidence 
In the specimens of enrichment c o n d i t i o n s , t h i s s i l v e r has 
been considered as supergene. I t Is q u i t e e a s i l y seen In 
s e v e r a l of the s e c t i o n s , a s s o c i a t e d w i t h r e s i d u a l c h a l c o p y r i t e 
and the v a r i o u s secondary copper and l e a d m i n e r a l s . 

The n a t i v e s i l v e r i s observed i n s e c t i o n s nos. 3 * 

5 , 1 0 , 1 1 and 1 2 . 

7 . P y r l t e was noted only i n one s e c t i o n , no. 8 as 
i l l u s t r a t e d i n f i g u r e 6 . I t s euhedral form, rough surface 
and hardness serve to i d e n t i f y i t . The p y r i t e has been 
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f r a c t u r e d and some of these f r a c t u r e s f i l l e d w i t h minute 
amounts of c h a l c o p y r i t e and s t i l l l a t e r galena. The appar
e n t l y unsupported quartz grains are r e a l l y p r o j e c t i o n s from 
the inner w a l l s of vuggy s t r u c t u r e s In the quartz. 

8. Magnetite was determined In s e c t i o n 12 only, as 
shown i n f i g u r e 4. Negative etch r e a c t i o n s , i s o t r o p i c 
character under p o l a r i z e d l i g h t , hardness and magnetism were 
the means of i d e n t i f i c a t i o n . I t occurs only In t h i s one 
l o c a l area and along the edge of the galena, and adjacent 
to the quartz. I t s rounded form suggests the p o s s i b i l i t y 
that i t was formed by l e a c h i n g and o x i d a t i o n of the chalco
p y r i t e , rather than as a hypogene mineral deposited w i t h the 
f i r s t surge of the m i n e r a l i z i n g s o l u t i o n s . However, as there 
i s no evidence f o r t h i s , the magnetite has been i n s t e a d 
delegated as the f i r s t primary mineral formed before the 
medium temperature s u l p h i d e s . 

Secondary M i n e r a l s . A n g l e s i t e coats most of the 
galena around the boundaries as shown i n f i g u r e s 3 and 4. 
In some areas there i s a replacement by a n g l e s i t e along the 
cleavage planes of galena* In some of the s e c t i o n s two 
l a y e r s of secondary minerals coat the galena. The inner 
band i s considered to be a n g l e s i t e , the outer band effe r v e s c e s 
w i t h a c i d and i s probably c e r u s s i t e . 

C o v e l l i t e and another mineral a l s o form a l t e r n a t i n g 
rhythmic bands around p a r t i a l l y r e placed c h a l c o p y r i t e . 
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Several generations of f i n e l y c renulated and co n c e n t r i c bands 
are thus formed. Minor amounts of b l u i s h gray c h a l c o c i t e 
were i d e n t i f i e d 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 i n some 
areas where no c o v e l l i t e was present. The colour d i f f e r e n c e 
between t h i s c h a l c o c i t e and the c o v e l l i t e Is very s l i g h t . 
However i n some places the b l u i s h mineral r e p l a c i n g chalco
p y r i t e was shown to be i s o t r o p i c and the etch r e a c t i o n s 
d e f i n i t e l y i n d i c a t e d c h a l c o c i t e . With the presence of 
supergene n a t i v e s i l v e r i n the quartz v e i n s , the added pres
ence of supergene c h a l c o c i t e i s not u n l i k e l y . The a s s o c i a t i o n 
i s shown i n f i g u r e 5. No drawing was made of the rhythmic 
banding because of the complexity and the f a c t that the 
w r i t e r was unable to determine w i t h c e r t a i n t y that i t was 
the c h a l c o c i t e which p a r t i c i p a t e d w i t h c o v e l l i t e i n the 
banding. An example of t h i s banding Is to be found i n 
s e c t i o n s noa 10, 11. 

CONCLUSIONS 

1. That the m i n e r a l i z a t i o n i s w i t h i n the mesothermal 
range. 

2. That f i s s u r e f i l l i n g and replacement were the 
methods of primary m i n e r a l i z a t i o n . 

3 . That supergene enrichment has been prevalent In the 
v e i n s , and has caused the d e p o s i t i o n of n a t i v e 
s i l v e r and probably some c h a l c o c i t e . 

4. That s p h a l e r i t e i s present only i n minor amounts 
and thus the m i n e r a l i z a t i o n can be c l a s s e d as 
of a s i l v e r - l e a d type rath e r than a s i l v e r - l e a d -
z i n c type. 
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5. That primary p o l y b a s i t e and t e t r a h e d r i t e plus 
supergene n a t i v e s i l v e r give high s i l v e r 
values to the "ore". 

6. No f r e e gold was noted In any specimens although 
the weathered portions of the veins were 
examined w i t h p a r t i c u l a r care. 

PARAGENESIS 

The determined order of m i n e r a l i z a t i o n i s as 
f o l l o w s : -

Magnetite 
P y r l t e 
S p h a l e r i t e 
T e t r a h e d r i t e 
Galena 
P o l y b a s i t e 
C h a l c o p y r i t e 
Secondary n a t i v e s l i v e r , c h a l c o c i t e 

Also a n g l e s i t e , c e r u s s i t e , c o v e l l i t e and 
l i m o n i t e . 

Note. Only a few minute i n c l u s i o n s of c h a l c o p y r i t e were 
noted i n the s p h a l e r i t e and i n the t e t r a h e d r i t e . This 
c h a l c o p y r i t e may have Been formed by e x - s o l u t i o n on c o o l i n g , 
Jbut as some small blebs were a l s o noted In the galena, only 
one generation of c h a l c o p y r i t e has been proposed. The 
apparent anomalous a s s o c i a t i o n of both rounded masses and 
yet adjacent t r a n s e c t i n g v e i n l e t s of c h a l c o p y r i t e i n the 
galena, can be r e l a t e d d i r e c t l y to the presence of s u i t a b l e 
cross f r a c t u r e s i n the galena. 

The sub-graphic t e x t u r e of one sulphide mineral 
In another has been much debated, as to o r i g i n and i n t e r 
p r e t a t i o n . Some of the features here f i t c r i t e r i a f o r ex-
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s o l u t i o n t e x t u r e s , others seem more a p p l i c a b l e to a true 
e a t e c t l c mixture. The presence of the rounded blebs of poly
b a s i t e separate from the Intergrowth exclude e x - s o l u t i o n 
along c r y s t a l l o g r a p h l c planes of the galena. Some pr e f e r r e d 
o r i e n t a t i o n of the zi g - z a g rods was noted. There i s no 
marked s i m i l a r i t y i n the chemical or p h y s i c a l s t r u c t u r e of 
the two m i n e r a l s , p o l y b a s i t e and galena. Host i n v e s t i g a t o r s 
have concluded that the graphic or sub-graphic textures are 
i n d i c a t i v e of replacement (Lindgren, 1 9 3 0 ) , some have pro
posed the intergrowths as being secondary and r e s u l t i n g from 
downward supergene enrichment (Whitehead, 1 9 1 6 ) . An i l l u s 
t r a t i o n of an intergrowth of p e a r c e i t e and galena i s found 
i n Whitehead's a r t i c l e . This i l l u s t r a t i o n g r e a t l y rassembles 
the Intergrowths found i n s e c t i o n s of the ores under d i s c u s s i o n . 

A f t e r c o n s i d e r a t i o n of a l l of these d e c l a r a t i o n s , 
the w r i t e r has concluded that the p o l y b a s i t e was deposited 
l a t e r than the galena. Where deformation had s u f f i c i e n t l y 
opened the galena l a t t i c e s , the p o l y b a s i t e was deposited as 
zi g - z a g rods and bl e b s . In the same areas of the galena 
where c h a l c o p y r i t e r e p laces the former as rounded b l e b s , the 
p o l y b a s i t e has the same form. The sub-graphic or "pseudo-
e u t e c t i c " t e x t u r e s observed near the g r a i n bounde« have 
been formed by i n t e r s e c t i n g and c o a l e s c i n g v e i n l e t s of 
p o l y b a s i t e i n p a r t i c u l a r l y v u l n e r a b l e areas, adjacent to 
the gangue. 
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