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lSTitOiJUCIiO*: 

This i s a b r i e f report based on the work done 
i n Geology 9 at the U n i v e r s i t y of B r i t i s h Columbia during 
the term of 1937-38. The object of t h i s course i s to 
enable the stuuent to become acquainted w i t h c e r t a i n of 
the opaque ore minerals and to be able to recognize c e r t 
a i n features regarding t h e i r i n t i m a t e a s s o c i a t i o n s . The 
w r i t e r wishes to acknowledge Dr. Warren f o r the help r e 
ce i v e d . 



LOCATION: 

The Sal-ky mines are l o c a t e d i n the B e a v e r d e l l 
map area, B r i t i s h Columbia, s e v e r a l miles east of the 
town of B e a v e r d e l l on the eastern slope of Wallace Mount
a i n . B e a v e r d e l l i s s i t u a t e d on the K e t t l e V a l l e y H a i l -
way at approximately north l a t i t u d e 49°27! and west 
lo n g i t u d e 119 005'. 



General Geology: 

The f o l l o w i n g information regarding the geology 
has been obtained from the Canadian G e o l o g i c a l Survey report 
"Ore Deposits of the B e a v e r d e l l Map Area by Leopold Reinecke. 
Jj'or more d e t a i l concerning the area the reader i s r e f e r r e d to 
t h i s r e p o r t . The formations and t h e i r members are b r i e f l y 
considered beginning w i t h the o l d e s t . 

Wallace Group: This u n d e r l i e s one t h i r d of the area, and i s 
a complex of 95$ igneous o r i g i n . I t i s considered to be 
Mesozaic w i t h the two ol d e s t members maybe Carboniferous. 

(a) Limestones. 
(b) K o r n f e l s . 
(c) Hornblende andesite t u f f s w i t h some augite andesite 
t u f f s and non v o l c a n i c sedements. 
(d) Augite and hornblende andesite. 
(e) A number of basic i n t r u s i v e s namely obvine, gabbro, 
saxonite, saxonite porphyries, pyroxenite, and horn-
b i e n d i t e . 
( f ) .Uykes of hornblende d i o r i t e porphyries. 
The whole s e r i e s has been metamorphosed. 

ffestkettle Bathqbth: Tne Wallace s e r i e s has been intruded 
by t h i s batnobth of quartz d i o r i t e which may be J u r a s s i c . 
There are a number of dykes a s s o c i a t e d which al s o i n t r u d e 
the Wallace Group. 



- 4 

B e a v e r d e l l Bathobth: This bathobth i s b e l i e v e d to be Eocene. 
I t c o n s i s t s of quartz d i o r i t e and i s somewhat f a u l t e d . On 
the east part of the sheet there i s also a narrow band of 
augite syenite porphyry of the same age. 

Gurry Creek S e r i e s : This s e r i e s has been placed i n the 
Oligocene age. I t l i e s unconfcrmably over the Wallace 
group and the Westkettle bathobth and c o n s i s t s of cang-
lomerates and a l e s s e r amount of d a o i t i c t u f f s . The 
s e r i e s i s f a u l t e d but not very metamorphosed. 

Nipple Mountain tSerie rs_: This s e r i e s i s of Miocene age. I t 
unconformably o v e r l i e s the Curry Creek s e r i e s and c o n s i s t s 
of (a) trachyte (b) b i o t i t e andesite (c) d a c i t e (d) horn
blende andesite (e) augite andesite ( f ) obvine b a s a l t . 

G l a c i a l Deposits. 
Hiver Alluvium. 
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Economic Geology: 
In the B e a v e r d e l l area there are three types of 

m e t a l l i c ore dep o s i t s : 
(1) M i n e r a l i s e d shear zones. 
(2) Stocks. 
(3) Contact Metamorphic Deposits. 
Only the f i r s t i s mined at a p r o f i t , and as the 

ore on Wallace Mountain i s associated w i t h t h i s type of de
p o s i t i t w i l l be the only one touched upon i n t h i s r e p o r t . 

The M i n e r a l i s e d Shear Zones: The m i n e r a l i s e d shear 
sone i s found i n an area of three square miles on Wallace 
Mountain, at the town of Carmi and upon A r l i n g t o n and King 
Solomon mountains. The country rock i s nearl y always quarts 
d i o r i t e . The shear zones l i e between comparatively s o l i d 
u naltered rock and are from one foot to ten feet wide. They 
s t r i k e east and west and dip to the 3outh. Some of the ore 
has replaced the country rock, but most of i t has f i l l e d the 
space between the fragments i n the shear zone. Some dykes 
of andesite and a p l i t e are found, but were intruded before 
the formation of the ore. The ore bodies are t a b u l a r and 
have been d i s p l a c e d by many c l o s e l y spaced f a u l t s , the l a t t e r 
being one of the c h i e f problems of mining. The ore i s pock
ety. The zone of o x i d a t i o n i s not very deep, the deepest 
being along the f a u l t planes and around the S a l l y mine i s 
only a few fe e t t h i c k . G l a c i a l a c t i o n i s probably r e s p o n s i b l e 
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f o r i t s absence. 
The ore bodies were formed by hot ascending s o l u t i o n s 

from the B e a v e r d e l l bathobth. The Westkettle quartz d i o r i t e 
d i d not have any chemical e f f e c t on the s o l u t i o n s , but due to 
i t s shear zones i t allowed the s o l u t i o n s to pass through i t . 
The Wallace group on the other hand, acted as a blanket and 
stopped the ascending s o l u t i o n s . I t d i d not shear w i t h c l e a n 
cut w a l l s as d i d the quartz d i o r i t e , and t h e r e f o r e , the l a t t e r 
o f f e r e d an e a s i e r passage f o r the s o l u t i o n s . The ores are 
probably Eocene c l o s e l y f o l l o w i n g the i n t r u s i o n of the Beaver
d e l l bathobth. The f o l l o w i n g i s a t a b l e of the c h r o n o l o g i c a l 
sequence of i n t r u s i o n and ore formation: 

(1) The formation of east-west shear zones i n the West-
k e t t l e quartz d i o r i t e . 
(2) The i n t r u s i o n of the B e a v e r d e l l quartz monzonite 
proceeded by the i n t r u s i o n of dykes of andesite and accom
panied by i n t r u s i o n s of a p l i t e dykes. 

(3) The formation of s e r e c i t e i n the shear zones during 
the i n t r u s i o n of the quartz monzonite. 
(4 | The formation of quartz and p y r i t e and the other 
m e t a l l i c sulphides. 
(£*) f a u l t i n g and o f f s e t t i n g of the ores. 
(6) The formation of n a t i v e s i l v e r , i r o n oxide, c h l o r i t e , 
c a l c i t e and k a o l i n . 



- 7 -

Ei g h t p o l i s h e d s e c t i o n s were studied by the w r i t e r 
under the microscope and the f o l l o w i n g minerals were ident
i f i e d : 

1. p y r i t e 
4. ruby s i l v e r 
7. arsenopyrite 

10. quarts 
P y r i t e : 

P y r i t e i s by f a r the most abundant m e t a l l i c miner
a l and occurs as i r r e g u l a r masses. I t has s u f f e r e d consider
able f r a c t u r i n g , the f r a c t u r e s being healed by quartz, c a l c i t e , 
s p h a l e r i t e and the s i l v e r s u l p h i d e s . 
Galena; 

Galena i s qui t e abundant and occurs as i r r e g u l a r 
masses e a s i l y recognised by the small t r i a n g u l a r cleavage 
p i t s . I t contains numerous i n c l u s i o n s of the s i l v e r sulphides 
and occurs mostly i n p y r i t e , i n quarts, associated w i t h the 
s i l v e r sulphides and to a l e s s e r extent i n s p h a l e r i t e . 
Reineche says that probably a l l galena occurrences on Wallace 
mountain are a r g e n t i f e r o u s . 
S p h a l e r i t e : 

S p h a l e r i t e i s abundant and occurs as i r r e g u l a r 
masses being veined by quartz and small v e i n l e t s of galena 
and the s i l v e r sulphides. I t contains numerous i n c l u s i o n s 
of the l a t t e r two and c h a l c o p y r i t e . 

2. galena 
5. u/iimown 
3. c h a l c o p y r i t e 

11, c a l c i t e . 

3. s p h a l e r i t e 
6. p o l y b a s i t e (?) 
9. a r g e n t i t e 
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Ruby S i l v e r : 

Ruby s i l v e r i s not q u i t e as abundant as galena, but 
has a s i m i l a r occurrence. 
Unknown; 

The w r i t e r n o t i c e d a blue mineral i n s e c t i o n s i m i l a r 
to ruby s i l v e r and had a red i n t e r n a l r e f l e c t i o n , but d i f f e r * 
ed from i t by g i v i n g a p o s i t i v e r e a c t i o n w i t h n i t r i c a c i d . 
However, due to i t s s i m i l a r i t y i n appearance to ruby s i l v e r 
i t s r e l a t i v e abundance could not be determined. 
P o l y b a s i t e ( ? ) ; 

This mineral has a g r e e n i s h t i n g e and i s most 
abundant i n s e c t i o n 5. I t i s not as common as ruby s i l v e r , 
but has a s i m i l a r occurrence w i t h the exception that i t i s 
p r a c t i c a l l y always associated w i t h ruby s i l v e r , often occurr
ing w i t h i t as an intergrowth. 
A r s e n o p y r i t e ; 

Arsenopyrite i s a minor c o n s t i t u e n t although i t i s 
l o c a l l y abundant. I t occurs i n quartz and p y r i t e , o f t e n 
d i s p l a y i n g i t s c h a r a c t e r i s t i c diamond shaped c r y s t a l form. 
Arsenopyrite i s f i s s u r e d and healed mostly by quartz, 
C h a l c o p y r i t e : 

C h a l c o p y r i t e i s also a minor c o n s t i t u e n t . I t 
occurs wholly as small i n c l u s i o n s i n s p h a l e r i t e . 
A r d e n t i t e : 

A r g e n t i t e was only observed i n s e c t i o n 5. I t was 
i n t i m a t e l y a s sociated w i t h galena, occurring i n contact w i t h 



- 9 -
i t and as i n c l u s i o n s , and was also seen as i n c l u s i o n s i n 
s p h a l e r i t e . A r g e n t i t e i s probably not very abundant and was 
not seen by Reinecke i n any of the samples c o l l e c t e d by him. 
Quartz: 

Quartz i s abundant and i s the p r i n c i p a l gangue 
mi n e r a l . I t i s q u i t e b r e c c i a t e d i n p l a c e s . I t f r e q u e n t l y 
e x h i b i t s good c r y s t a l form. 
C a l c i t e : 

C a l e i t e i s l e s s abundant than quartz, but i s an 
important gangue min e r a l . 
E a t i v e S i l v e r ; 

B a t i v e s i l v e r was not observed i n any of the sec
t i o n s s t u d i e d . However, i t was seen on a smooth f a u l t plane 
i n one of the hand specimens occurring as t h i n leaves. 
T e t r a h e d r i t e : 

T e t r a h e d r i t e has been reported from a number of 
mines on Wallace mountain, but the w r i t e r d i d not i d e n t i f y 
any of the s e c t i o n s . 
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PAUAG^KSSIB: 

P y r i t e was the f i r s t mineral introduced, and i s 
veined by quartz, s p h a l e r i t e , s i l v e r sulphides and c a l c i t e . 
I t contains numerous i n c l u s i o n s of ar s e n o p y r i t e , some of 
which have- good c r y s t a l form ( f i g u r e 16), suggesting that 
a r s e n o p y r i t e was deposited before or along w i t h p y r i t e . This 
was followed by considerable f r a c t u r i n g . More arsenop y r i t e 
was then deposited and i s found mostly i n quartz o c c u r r i n g 
i n f r a c t u r e s i n p y r i t e ( f i g u r e l a ) , F r a c t u r i n g again reoccur-
red to be followed by s p h a l e r i t e and c h a l c o p y r i t e , the l a t t e r 
found only as i n c l u s i o n s i n s p h a l e r i t e and the former o f t e n 
found h e a l i n g f i s s u r e s i n a r s e n o p y r i t e and p y r i t e ( f i g u r e s 2 
and 3). S p h a l e r i t e then s u f f e r e d a s l i g h t f r a c t u r i n g f o l l o w 
ed by the i n t r o d u c t i o n of quartz ( f i g u r e 4). More b r e c c i a t i o n 
occurred. The s i l v e r sulphides and galena were next deposited 
contemporaneously. They are i n t i m a t e l y a s s o c i a t e d , and when 
i n contact w i t h each other have smooth boundaries ( f i g u r e s 5 
and 6), and f r e q u e n t l y v e i n p y r i t e , s p h a l e r i t e and quarts 
( f i g u r e s 7, 8 and 9). T e t r a h e d r i t e was not seen, but was 
observed by Heinecke to be intergrown w i t h galena suggesting 
contemporaneous d e p o s i t i o n . C a l c i t e was the l u s t mineral de
po s i t e d and was found d e f i n i t e l y v e i n i n g galena ( f i g u r e 10). 
The w r i t e r d i d not determine how many s e r i e s of quartz there 
were, but i t i s q u i t e p o s s i b l e that there were more than one 
f o r f r a c t u r e s i n quartz sometimes appear to be healed by 
quartz. Regarding n a t i v e s i l v e r Heinecke says " n a t i v e s i l v e r 
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i e found i n a number of mines on Wallace mountain, c h i e f l y 
i n or near the l a t e r f a u l t planesr I t i s g e n e r a l l y i n 
t h i n leaves or hackley s c a l e s , and they o f t e n l i e on a 
smooth surface of the rock, probably i n most cases the edge 
of a braiik. B a t i v e s i l v e r was not seen except i n the l a t e r 
cross f a u l t s or very c l o s e to them. I t was i n places e v i d 
e n t l y deposited i n these f a u l t planes and i t a formation, 
t h e r e f o r e , took place a f t e r the primary ore had been formed 
and f a u l t e d . I t i s a secondary product and was probably 
formed by the c o l d surface waters which now p e r c o l a t e 
through the f a u l t planes." 



Figure 1 (a & b ) . 
100 X 

A r s e n o p y r i t e and quartz f i l l i n g a f i s s u r e i n p y r i t e . 
Note how the arsenopyrite i s s c a t t e r e d through the 
quarts. This i s a common occurrence, arsenopyrite i s 
seldom found completely f i l l i n g a f i s s u r e by i t s e l f . 
A good diamond shaped c r y s t a l of arsenop y r i t e i s 
shown embedded i n p y r i t e . Arsenopyrite commonly occurs 
as i n c l u s i o n s i n p y r i t e and f r e q u e n t l y e x h i b i t s c r y s t a l 
form as i l l u s t r a t e d . 



Figure 2. 
100 X 

S p h a l e r i t e f i l l i n g f r a c t u r e s i n arsenopyrite 



Figure 3 
100 X 

S p h a l e r i t e f i l l i n g f r a c t u r e s i n p y r i t e . 



Figure 4 
100 X 

Quartz v e i n i n g s p h a l e r i t e . 



Figure 5. 
40 X 

This i l l u s t r a t e s the a s s o c i a t i o n of ruby s i l v e r , poly-
b a s i t e and galena. Uote the smooth contacts between them 
showing contemperaneous d e p o s i t i o n . P o l y b a s i t e i s usual
l y f a r more c l o s e l y a s sociated w i t h ruby s i l v e r than w i t h 
galena. In t h i s s e c t i o n the occurrence of a narrow band 
of s p h a l e r i t e along the contact between p o l y b a s i t e and 
galena, as i l l u s t r a t e d i n the diagram, was o f t e n n o t i c e d . 



Figure 6. 
100 X 

A r g e n t i t e i s shown associated with galena 
Mote the smooth contacts. 



Figure 7 
40 X 

Huby s i l v e r f i l l i n g a f r a c t u r e i n quartz. This assoc 
i a t i o n w i t h quartz was also noted w i t h galena and 
p o l y b a s i t e . 



Figure 8. 
100 X 



Figure 10 

40 X 

C s J c i t a v e i n i n g quartz and galena. 


