


PREMIER MINES LTD. 

I n t r o d u c t i o n 
The Premier Mine i s l o c a t e d on the east side of Cascade 

Greek, approximately 1*+- miles n o r t h of Stewart. Stewart i s 
at tide-water near the head of P o r t l a n d Canal and i s the 
nearest town. Development of t h i s property began i n 1918 
and i t operated continuously from 1922 u n t i l 1953- A f t e r 
sporadic production f o r s e v e r a l years the property was r e 
opened i n 1959 w i t h l i m i t e d ^XHEhastiaH mining of 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 . 

General Geology 
The area surrounding the mine i s u n d e r l a i n by greenstone, 

t u f f s , and sediments of Mesozoic age. These rocks are i n 
truded by an o r t h o c l a s e porphyry of about 2 miles diameter 
and c a l l e d the Premier porphyry. This stock sends numerous 
s i l l - l i k e and d i k e - l i k e tongues i n t o the surrounding green
stone and sediments and i s i n t r u d e d i n t u r n by a g r a n o d i o r i t e 
o u t l i e r of the Coast Range complex. (See Figure 1 ) 
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Figure 1 . An I d e a l i z e d X-Section of Premier 
Mine Area. 
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I t i s g e n e r a l l y accepted t h a t the Premier ore bodies 

owe t h e i r o r i g i n to the Coas* Range i n t r u s i o n s A A c o r o l l a r y 
of t h i s view i s that the open-fractured porphyry served as 
an escape avenue through the comparatively impervious v o l c a n i c s 
f o r m i n e r a l i z i n g s o l u t i o n s from the c o o l i n g g r a n o d i o r i t e . 

The Premier ore bodies occur along or c l o s e l y p a r a l l e l 
to the porphyry-greenstone contacts and are normally capped 
by the impervious purple t u f f s or a s s o c i a t e d sediments. 
M i n e r a l i z a t i o n w i t h i n the ore bodies i s s t r o n g l y c o n t r o l l e d 
by f a u l t i n g and shearing. 

Megascopic Examination 
On the basis of appearance and minerals present, the 

hand specimens of t h i s s u i t e can be d i v i d e d i n t o four groups* 
1. H i g h l y f r a c t u r e d v o l c a n i c t u f f and quartz with mainly 

p y r i t e m i n e r a l i z a t i o n . The p y r i t e i s granular to mas
s i v e , and w e l l formed cubic and p y r i t o h e d r a l c r y s t a l s 
are present i n many vugs and s o l u t i o n c a v i t i e s * 

2. Massive s u l f i d e m i n e r a l i z a t i o n ; p r i m a r i l y s p h a l e r i t e 
and galena w i t h l e s s e r amounts of p y r i t e , c h a l c o p y r i t e , 
t e t r a h e d r i t e , and p o l y b a s i t e . Some of the samples 
are f r e s h and u n a l t e r e d whereas ot h e r s , apparently 
from a weathered zone, are coated w i t h a covering of 
f i n e g r a i n , black, sooty m a t e r i a l • This sooty mater
i a l i s probably an a l t e r a t i o n product of s u l f i d e s , 
p a r t i c u l a r l y galena, t e t r a h e d r i t e , and p o l y b a s i t e . 

3* I n t e n s e l y f r a c t u r e d quartz m i n e r a l i z e d w i t h chalco
p y r i t e , p o l y b a s i t e , and s i l v e r . The n a t i v e s i l v e r 
i s present as t h i n , ±x& i r r e g u l a r p l a t e s p l a s t e r e d 
on the f r a c t u r e surfaces of the quartz and a l s o a¬
long f r a c t u r e s i n the s u l f i d e s . 

*+. Spongy masses of quartz, primary s u l f i d e s , and sec
ondary a l t e r a t i o n products. I d e n t i f i c a t i o n of the 
secondary minerals by X-rays (Dr. R. M. Thompson) 
revealed them to be the rare minerals r o s a s i t e , 
l a n g i t e . and l i n a l l l t e . T h e i r p h y s i c a l p r o p e r t i e s 
and nature of occurrence are described below. 

1. Canadian Ore Deposits. Canadian I n s t i t u t e of 
Mining and Metallugy. 
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Rosasite (Cu, Z n ^ O H ^ C O ^ ) 
C r y s t a l system and c l a s s : apparently monoclinic, pseudo-

orthorhombic. 
Habit: i n mamillary, b o t r y o i d a l or warty c r u s t s w i t h a 

f i b r o u s or s p h e r u l i t i c s t r u c t u r e . 
Tenacity: b r i t t l e 
Hardness: 4~§-
Density: ^.0-4.2 
Color: green, bl u i s h - g r e e n , and sky blue. 
L u s t e r : waxy, s t r a n s l u c e n t 
Occurrence: A secondary m i n e r a l , r o s a s i t e i s found i n 

o x i d i z e d lead-zinc-copper ores. 

L i n a r i t e PbCu(SOi f)(0H) 2 

C r y s t a l system and c l a s s : monoclinic, 2/m 
Habit: c r y s t a l s elongated and o f t e n t a b u l a r , s i n g u l a r l y 

or i n groups as c r u s t s and confused aggregates. 
Cleavage: ( 1 0 0 ) p e r f e c t ; conchoidal f r a c t u r e 
Hardness: 2\ ; b r i t t l e 
D ensity: 5*35 

C o l o r : deep azure-blue; v i t r e o u s and t r a n s l u c e n t 
Occurrence: L i n a r i t e occurs i n small amounts as a sec

ondary mineral i n the o x i d i z e d zone of copper 
and lead d e p o s i t s . In t h i s s u i t e i t i s i n 
t i m a t e l y a s s o c i a t e d w i t h the n a t i v e s i l v e r ; 
the n a t i v e s i l v e r appears to have had a pre-
c i p i t a t i v e e f f e c t on"the l i n a r i t e . 



Langite Cu^. (SO^.) (OH) 6
 #H 20 

C r y s t a l system and c l a s s : orthorhombic 
Habit: c r y s t a l s s m a l l , equant or elongated ( 1 0 0 ) . 

A l s o as l a t h s , s c a l e s , and f i b r o - l a m e l l a r c r u s t s . 
Hardness: 2jt - 3 

Density: 3.4-b - 3 . 5 0 

L u s t e r : c r y s t a l s v i t r e o u s , c r u s t s somewhat s i l k y . 
Translucent 

Color: f i n e blue t o bluish-green 
Occurrence: Langite i s a secondary mineral which occurs 

i n the o x i d i z e d zone of some copper d e p o s i t s . 
With the exception of some of the samples of massive 

s u l f i d e m i n e r a l i z a t i o n , the m a j o r i t y of the samples of the 
s u i t e are c h a r a c t e r i z e d by an abundance of vugs and s o l u t i o n 
c a v i t i e s . 

Microscopic Examination 
Those minerals observed and i d e n t i f i e d i n the p o l i s h e d 

sections are l i s t e d below along with t h e i r d i a g n o s t i c pro
p e r t i e s . 
!• P v r i t e F e S 2 

2. S p h a l e r i t e ZnS 
3 . Galena PbS 
h. C h a l c o p y r i t e CuFeS 2 

5* Gold Au 
6. P o l y b a s i t e 8Ag 2S*Sb 2S3 

POLISH 
COLOR 
HARDNESS 
STREAK 
PLEOCHROISM 
ANISOTROPISM 
TWINNING 
INT *L REFL 1N 
CLEAVAGE 
ETCH TESTS 

- e x c e l l e n t 
- s l i g h t l y g r e y i s h white 
- C 
- none v i s i b l e 
- d i s t i n c t ; deep blue to o l i v e green 
- none 
- red i n t ' l r e f l ' n d o u b t f u l 
- none 
- H g C l 2 t a r n i s h e d i r r e d . 

KOH etched s l i g h t l y & t a r n i s h e d i r r e d . 
KCN r a p i d l y etches black 
HC1 neg. 
F e C l ^ t****i'sUed rr*J. 
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Minerals (cont'd) 
7 . Native S i l v e r Ag 

POLISH 
COLOR 
HARDNESS 
STREAK 
PLEOCHROISM 
ANISOTROPISM 
TWINNING 
INT'L REFL'N 
CLEAVAGE 
ETCH TESTS 

- e x c e l l e n t but rough i n places 
- b r i g h t creamy white 
- B 
- b r i g h t m e t a l l i c 
- none 
- none 
- none 
- none 
- none 
- HgCl 

observed; didn't etch s p e c i f i c a l l y 
f o r . 

brown s t a i n 
KOH fleg. 
FeClo s t a i n s i r r e d . 
KCN s t a i n s brown 
HC1 neg. 
HNO^ effer v e s c e s 

No a r g e n t i t e was observed i n e i t h e r hand specimens or i n 
p o l i s h e d s e c t i o n s . I t s presence i s not u n l i k e l y , p a r t i c 
u l a r l y i n view of the presence of some wire s i l v e r . 

Mode 
The abundance of the minerals observed i s as f o l l o w s : 

. P y r i t e PeS 2 

S p h a l e r i t e ZnS 
7*//» W « t Galena PbS 

Primary ^ C h a l c o p y r i t e CuFeS 2 

P o l y b a s i t e 8Ag 2S»SB 2So 
S i l v e r Ag 
Gold Au 
Rosasite (Cu.Zn) 2(0H) p(C0 2) 

Secondary Langite Ctal+QSOlj. 7(0H)g»H2$ 
L i n a r i t e PbCu(S0i +)(0H; 2 

Limonite HFeOp 

25% 
25%c xo'h 

is I 

< \i 

1% 
L It 
I It 
* /'A 

Textures and Paragenesis 
The e a r l i e s t deposited mineral of the Premier S u i t e 

i s p y r i t e . I t i s present now as euhedral to anhedral c r y 
s t a l s , many now having been corroded and replaced by l a t e r 
s p h a l e r i t e , galena and gangue. Figure 5 i s an example of 
replacement of p y r i t e by galena. 
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The second mineral deposited was t e t r a h e d r i t e . Although 
I t i s i n contact w i t h p y r i t e , no boundary r e l a t i o n s h i p s 
confirming tetrahedrite's l a t e r age were observed. I t i s 
placed second I n the paragenetic sequence on the basis of 
the f a c t that a l l l a t e r minerals are observed i n replacement 
r e l a t i o n t o i t . 

D e p o s i t i o n of t e t r a h e d r i t e was followed by the approx
imately contemporaneous d e p o s i t i o n of s p h a l e r i t e , c h a l c o p y r i t e , 
and galena. Much of the c h a l c o p y r i t e was brought i n xsxxgix&x 
SH intermixed w i t h s p h a l e r i t e . Where the s o l u t i o n s cooled 
s u f f i c i e n t l y s l o w l y , c h a l c o p y r i t e unmixed from s p h a l e r i t e to 
form rims around the s p h a l e r i t e and a l s o f r e e blebs. Where 
co o l i n g was more r a p i d , c h a l c o p y r i t e occurs as e x s o l u t i o n 
bodies arranged along l a t t i c e planes i n the s p h a l e r i t e , 
(See Figures 3 & h) Galena was brought i n only s l i g h t l y 
l a t e r than s p h a l e r i t e and c h a l c o p y r i t e . A small f r a c t u r e 
f i l l i n g of galena xrxfckx c u t t i n g s p h a l e r i t e i s present i n 
Figure h. 
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Textures and Paragenesis ( c o n t 1 d ) 

The next mineral to be brought i n was p o l y b a s i t e . I t 
was observed i n d e f i n i t e replacement r e l a t i o n s h i p t o t e t r a 
h e d r i t e and i n a l e s s d e f i n i t e replacement r e l a t i o n s h i p with 
c h a l c o p y r i t e . In most places p o l y b a s i t e and c h a l c o p y r i t e 
have a common boundary r e l a t i o n s h i p , the only evidence f o r 
replacement 3t being a few unsupported n u c l e i of chalco
p y r i t e w i t h i n p o l y b a s i t e . 

Late f r a c t u r i n g of the quartz gangue and those minerals 
already deposited provided access f o r the f i n a l phase of 
m i n e r a l i z a t i o n , n a t i v e s i l v e r . The n a t i v e s i l v e r i s present 
as d e n d r i t i c p l a t e s p l a s t e r e d on the f r a c t u r e surfaces of 
the quartz and a l s o along f r a c t u r e s i n the p o l y b a s i t e . The 
low temperature at which the n a t i v e s i l v e r was emplaced i s 
evident isixtfeEXSEaHHHX by the way i t i s confined p r i m a r i l y 
to f r a c t u r e s , r e p l a c i n g p o l y b a s i t e to a very l i m i t e d extent 
only. (Figures 1 & 2) Native s i l v e r replaces c h a l c o p y r i t e 
only very r e l u c t a n t l y , and i n most places allows i t s o u t l i n e 
to be c o n t r o l l e d by the c h a l c o p y r i t e . 

An o c c a s s i o n a l bleb of gold was observed, both i n t e r -
granular i n the f r a c t u r e d quartz gangue and i n t e t r a h e d r i t e . 
The maximum s i z e was 0 . 3 am. d i a . No d e f i n i t e time of em
placement can be e s t a b l i s h e d f o r the gold other than that 
i t aaaixxaxxxxxxx was e i t h e r contemporaneous with the t e t r a 
h e d r i t e or of some l a t e r time. 

The above paragenetic r e l a t i o s h i p s are i l l u s t r a t e d on 
the Vanderveer diagram below. 
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Type of Deposit 
M i n e r a l i z a t i o n of t h i s deposit occurred through a temp

erature range of xx from somewhat above 550°C f o r d e p o s i t i o n 
of p y r i t e to very low temperatures f o r d e p o s i t i o n of n a t i v e 
s i l v e r . On the basis of mineral assemblage, the deposit 
would be c l a s s i f i e d as a low to intermediate temperature 
hydrothermal replacement d e p o s i t . 


