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1. 

S i l b a c k Premier Mine 

H i s t o r y and I n t r o d u c t i o n 

S i l b a c k Premier Mine i s l o c a t e d about 16 miles northwest 
of Stewart B.C. i n the P o r t l a n d Canal, Salmon River mining 
d i s t r i c t . Gold and s i l v e r m i n e r a l i z a t i o n was discovered i n 
1910 and work s t a r t e d the f o l l o w i n g year. Production increased 
s t e a d i l y u n t i l 1935. In 1921 a 100 ton per day m i l l was con­
s t r u c t e d and l a t e r increased to 550 tons per day i n 1931. P r i o r 
to 1935 i t was b e l i e v e d t h a t the ore bottomed on the 1350 l e v e l 
i n t o low grade barren p y r i t i c zones, and work was expanded above 
the 1350 l e v e l . In 1935 S i l b a c k Premier Mines was formed t o 
continue e x p l o r a t i o n below the 1350 f o o t l e v e l , and l a r g e reserves 
were discovered between the 790 and 1350 l e v e l s . In 1953 the mine 
closed down due to low p r i c e s . Work began again i n 1956 but only 
weeks l a t e r the m i l l was destroyed by f i r e . 

In 1956, Bermah Mines L i m i t e d , c o n s i s t i n g of T.J. McQuillan 
and h i s two partners leased p o r t i o n s of the mine from S i l b a c k 
Premier Mines L i m i t e d . In 1959 they discovered a high-grade ore 
shoot i n the south w a l l of the o l d Premier g l o r y - h o l e , and i n 
that year shipped 62 tons of high-grade ore c o n t a i n i n g 650 ounces 
of gold and 16,529 ounces of s i l v e r . During 1960 Bermah Mines 
Li m i t e d shipped 1,239 tons of high-grade averaging 6.2 ounces per 
ton of gold and 176 ounces per ton of s i l v e r , u n t i l t h e i r lease 
expired on November 1,1960. 

A f t e r Bermah Mine 1 § lease expired; S i l b a c k Premier Mines 
L i m i t e d continued mining and e x p l o r a t i o n of the high-grade ore-
shoot. In 1961 and 1962 a t o t a l of 1296 tons were shipped to the 
smelter at Montana. 



3. 

This ( m i n e r a l o g r a p h i c , which foll o w s , ] i s confined to ore 
specimens c o l l e c t e d from the high-grade oreshoot discovered i n 
1959 i n the o l d Premier g l o r y - h o l e . I t i s not bel i e v e d that 
these samples however are completely r e p r e s e n t a t i v e of the oreshoot. 

General Geology 
The main rock types are v o l c a n i c rocks of the Bear River 

Formation and bouies of quartz sanidine porphyr)/cailed the Premier 
Porphy^C Overlying rocks include the conglomerate and a r g i l l i t e 
of the Salmon R i v e r Formation, and the a r g i l l i t e and s l a t e of the 
Nass Formation. A l l rocks are J u r a s s i c i n Age and form the 
HazeIton group. 

The rocks as s o c i a t e d w i t h the ore deposits form the north­
east limb of a large open s y n c l i n e which trends northwest and 
plunges gently towards the northwest. The Premier Porphyr i s 
intruded i n t o the v o l c a n i c rocks as s i l l s and appears s p a t i a l l y 
r e l a t e d to the ore. The Purple t u f f s overly the sy n c l i n e con­
formably as a broad a n t i c l i n e on the f l a n k of the s y n c l i n e . I t i s 
bel i e v e d t h a t these t u f f s l i m i t the ore and cause a strong zoning 
e f f e c t on some of the m i n e r a l i z a t i o n . 

MINERALOGY 
Megascopic D e s c r i p t i o n 

Examination of specimens from the high-grade oreshoot of the 
Premier glory-hole suggests a low temperature v e i n f i l l i n g deposit 
w i t h extensive replacement i n places. Most of the m i n e r a l i z a t i o n 
i s concentrated i n f r a c t u r e s and vugs w i t h i n massive quartz veins 
and h i g h l y a l t e r e d rocks. Most of the samples contained from 
75 percent to 90 percent m e t a l l i c m i n e r a l with much a l t e r a t i o n . 
Some secoalary s i l i c i f i c a t i o n was observed. The a l t e r a t i o n 
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minerals were studied i n the hand specimens. The f o l l o w i n g i s a 
d e s c r i p t i o n of them. 
1 • Rosa s i t e [TCuZn) g (OH) z (C 03T| 

- forms l i g h t green b o t y r o i d a l c r u s t s of r a d i a t i n g 
f i b r o u s c r y s t a l s ; cleavage i s e x c e l l e n t i n two 
d i r e c t i o n s . M i n e r a l appears s i m i l a r t o smithsonite 
i n form but gives a good p o s i t i v e Cu and Zn micro-
chemical t e s t . Rosasite i s formed from the a l t e r ­
a t i o n of t e t r a h e d r 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 . 

2• Smithsonite [ZnC c£] 
- i n d i s t i n g u i s h a b l e from r o s a s i t e without micro-

^ chemical i n v e s t i g a t i o n ; i t forms a cruddy greenish 
cream c r u s t . 

3- C e r r u s i t e [PbCO^ 
- forms brownish orthorhombic c r y s t a l s , both t u b u l a r 

and p r i s m a t i c i n h a b i t . C r y s t a l s are very b r i t t l e 
v and give a good microchemical t e s t f o r l e a d . 

C e r r u s i t e i s formed from the a l t e r a t i o n of galana. 
4• Gaethite jHFe0^ 

- forms as a b o t y r o i d a l to cruddy dark y e l l o w i s h 
brown cru s t along f r a c t u r e s i n the quartz; commonly 

x' a s s o c i a t e d w i t h c e r r u s i t e . Goethite forms from the 
a l t e r a t i o n of p y r i t e and other i r o n s u l f i d e minerals. 

5. C a l c i t e and_Aragonite [CaCqJ] 
- forms as white to c l e a r r a d i a t i n g sprays of p r i s m a t i c 

\ c r y s t a l s l i n i n g vugs. Both c a l c i t e and aragonite 
5 appear to be present, the l a t t e r forms orthorhombic 

c r y s t a l s . 
6. Manganiferpus c a l c i t e 

- occurs as cruddy black to brown masses i n f r a c t u r e s 
N and vugs. 

7- A z u r i t e |cu 3(C0 3) ^ ( O H Q 

- occurs only as a medium b l u i s h s t a i n w i t h the c a l c i t e 
\ In vugs. A z u r i t e i s not common In the hand specimens 

and i s i n d i s t i n g u i s h a b l e from l a n g i t e . 
L angite |Cu 4(S0 4) (0H) 4Hg0[ 

v - l a n g i t e i s a l i g h t blue hydrated copper s u l f a t e which 
i s i n d i s t i n g u i s h a b l e from a z u r i t e unless d i s t i n c t forms 
are observable. I t was observed on selected hand 
specimens as r a d i a t i n g prisms d i r e c t l y a s s o c i a t e d w i t h 
n a t i v e s i l v e r . I t i s a r e l a t i v e l y r a r e mineral. 
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9« L i n a r i t e [PbCu(S0 4) (QH)^ 

- l i n a r i t e was not observed bat has been noted i n r a r e 
occurences from Premier Mine. I t forms as deep blue 
p r i s m a t i c c r y s t a l s from the a l t e r a t i o n of copper and 
lead minerals 

The primary minerals found i n the p o l i s h e d sections were 
observed i n the hand specimens and are best described i n the 
s e c t i o n , "Microscopic I n v e s t i g a t i o n 1 1 . Electrum appears to be more 
abundant i n the hand specimens th a t the polis h e d sections i n d i c a t e . 
I t forms dense coatings along f r a c t u r e s and as f i l i f o r m t e x t u r e s . 
Native s i l v e r was not observed i n pol i s h e d s e c t i o n s , but was i n 
hand specimens as t h i n black coatings and wires l i n i n g vugs and 
f r a c t u r e s . S i l v e r i s c l o s e l y a s s o c i a t e d w i t h a r g e n t i t e . 

Microscopic Examination of Po l i s h e d Sections 
The minerals observed i n order of decreasing abundance 

in c l u d e : 
Quartz 
S p h a l e r i t e 
P y r i t e 
T e t r a h e d r i t e 
C h a l c o p y r i t e 
Galena 
P o l y b a s i t e 
Electrum 
Pyrarg££ite 
A r g e n t i t e 

Native gold and s i l v e r , and p y r r h o t i t e were not observed, 
but are b e l i e v e d to be present. 

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

1. Quartz [ s i D j | 
- there are two ages of quartz present. The ground mass 

f o r the m i n e r a l i z a t i o n i s milky white f r a c t u r e d quartz which 
has been strongly replaced by s u l f i d e s . Some has a d i s t i n c t 
hexagonal c r y s t a l form. Much of the s i l i c a i s c l e a r secondary 
quartz which has replaced the primary s u l f i d e s . 

- 50^ 
- £o % 
- 10^ 

^ - u 

5^ 
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2. P y r i t e E e s3 
- recognizable by the F hardness, pale yellow c o l o r , 

rough p o l i s h , high r e l i e f and i s o t r o p i s m . I t occurs 
disseminated throughout the quartz or segragated i n t o 
masses. The t e x t u r e i s g e n e r a l l y c l a s t i c with some 
replacement by l a t e r s u l f i d e s . 

3. C h a l c o p y r i t e [cuFeS^ 
- recognizable by brassy yellow c o l o r , good p o l i s h , 

C hardness, b r i t t l e n e s s and weak<8nisotropism. I t occurs 
as massive replacements and as an e x - s o l u t i o n product of 
s p h a l e r i t e . 

4. P o l y b a s i t e [ A g i ^ S b ^ S ^ 
- l i g h t greenish grey mineral w i t h strong €|Lnisotropism. 

I t has a hardness of C, good p o l i s h and may show moderate i n ­
t e r n a l r e f l e c t i o n . E t c h t e s t s : KCN-stains black; F e C l j 
t a r n i s h e s i r i d e s c e n t t o dark brown. 

P o l y b a s i t e i s associated w i t h t e t r a h e d r i t e and i s 
d i s t i n g u i s h a b l e from t e t r a h e d r i t e by i t s r e l a t i v e negative 
r e l i e f , g r e e nish c o l o r and r e a c t i o n w i t h KCN. I t i s 
d i s t i n g u i s h e d from p y r a r g e r i t e by the greenish c o l o r . 

5. P y r a r g e r i t e [XgsSbS^j 
- s i m i l a r to p o l y b a s i t e but the c o l o r i s d i s t i n c t l y more 

b l u i s h . FeClg etch, forms a black residue on p y r a r g e r i t e 
which w i l l not wash o f f . 

6. T e t r a h e d r i t e [(CuFe) 1 ^ 4 8 1 3 ] or F r i e b e r g i t e 
- grey i s o t r o p i c m ineral with good p o l i s h and hardness 

of D. C h a r a c t e r i s t i c etch t e s t s include: HNO3 - s t a i n s 
brown to i r i d e s c e n t ; aqua r e g i a - s t a i n s brown^to i r i d e s c e n t . 
Microchemical t e s t s were p o s i t i v e f o r Cu and Sb. T e t r a h e d r i t e 
forms along f r a c t u r e s and as massive replacements. I t commonly 
rep l a c e s the p o l y b a s i t e , although the p o l y b a s i t e may be an 
e x s o l u t i o n product. 

7. S p h a l e r i t e (2n]Fe)S 
- recognizable by i t s darker grey c o l o r , i s o t r o p i s m , 

good i n t e r n a l r e f l e c t i o n and streak. The mineral i s e a s i l y 
i d e n t i f i e d by a Zn mici^bhemical t e s t . I t occurs as massive 
replacements and i s i n contact w i t h most of the other m i n e r a l s . 
U s u a l l y s p h a l e r i t e contains s m a l l e x - s o l u t i o n blebs. 

&. Galena PbS 
- the t r i a n g u l a r cleavage p i t s , white c o l o r and good p o l i s h 

are c h a r a c t e r i s t i c of galena. The mineral i s not too abundant 
and has been strong l y replaced by s p h a l e r i t e and secondary 
s i l i c a . 

9. Electrum (Au-Ag) 
Electrum i s the most abundant of the ore minerals i n the 
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s u i t e . I t i s d i s t i n g u i s h e d by the l i g h t yellow c o l o r , hard­
ness of A, s e c t i l i t y and i s o t r o p i s m . The KCN etch t e s t v a r i e s 
according to the s i l v e r - g o l d r a t i o ( h i g h s i l v e r r a t i o does not 
s t a i n as r e a d i l y as low s i l v e r r a t i o s ) . I t commonly occurs i n 
v e i n l e t s a s s o c i a t e d w i t h a r g e n t i t e , electrum, e t c . 

10. A r g e n t i t e [Ag^bJ 
- A r g e n t i t e has a good p o l i s h , grey c o l o r , Hardness A 

and i s i s o t r o p i c . Etch t e s t s include: KCN - s t a i n s b l a c k , 
HC1 - negative, F e C l ^ - s t a i n s b l a c k , HNO5 - s t a i n s very 
s l i g h t l y , KOH - s t a i n s brown, HgCl^ - s t a i n s i r i d e s c e n t . 

S i g n i f i c a n t Textures 
S i g n i f i c a n t t e x t u r e s are important i f f o r m u l a t i n g a proposed 

sequence of m i n e r a l i z a t i o n . These t e x t u r e s are best i l l u s t r a t e d 
by the accompanying photomicrographs. CPt^^^es )-i5.) 
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Paragenesis 
The paragenetic sequence i s i l l a s t r a t e d by the Vandeveer 

diagram. (Figure IG) The sequence appears t o have formed i n 
stages which may overlap one another to some extent. The f o l l o w i n g 
i s a summary of the stages of m i n e r a l i z a t i o n * 
Stage 1 - Formation of the main shear zone followed by extensive 

s i l i c i f i c a t i o n along the zone to form the quartz v e i n s . 
Stage 2 - F r a c t u r i n g of the s i l i c i f i e d rock and d e p o s i t i o n and 

replacement of p y r i t e , c h a l c o p y r i t e , and possib l y other 
minerals i n c l u d i n g gold. 

Stage 3 - R e - f r a c t u r i n g and d e p o s i t i o n of the s i l v e r s u l f o - s a l t s , 
t e t r a h e d r i t e ( f r i e b e r g i t e ) , galena, s p h a l e r i t e , a r g e n t i t e , 
electrum and n a t i v e s i l v e r , accompanied by replacement of 
preceding minerals. S p h a l e r i t e p r e c i p i t a t e d e x - s o l u t i o n 
c h a l c o p y r i t e and has st r o n g l y replaced other s u l f i d e minerals. 

Stage 4 - Further s i l i c i f i c a t i o n and replacement of s p h a l e r i t e , 
p y r i t e and c h a l c o p y r i t e by c l e a r quartz. 

Stage 5 - A l t e r a t i o n of primary s u l f i d e s t o goe t h i t e , l a n g i t e , 
a z u r i t e , l i n a r i t e , r a s a s i t e , c e r r u s i t e and smithsonite. 

C l a s s i f i c a t i o n of Ore Deposit 
The deposit i s best c l a s s i f e d as a leptothermal d e p o s i t , 

having been formed at depths and temperatures between those of 
epithermal and me sot hernial d e p o s i t s . This i s suggested by zoning 
c h a r a c t e r i s t i c s which occur i n regions of the mine. No zoning 
was evident i n the specimens observed. Temperature of formation 
has been estimated to be between <200eC and 500° C and at a minimum 
depth of 4000 f e e t . (Edwards) The temperature below which the 
s p h a l e r i t e - c h a l c o p y r i t e s o l i d s o l u t i o n w i l l unmix has been deter­
mined as between 350*C and 400*C. (Buerger 1934) 
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