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ORE SPECIMENS PROM THE PROVIDENCE MINE, 
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I n t r o d u c t i o n ; 
The present report d e s c r i b e s specimens from the Providence 

mine, which i s one of s e v e r a l mines i n the Greenwood d i s t r i c t 
of B r i t i s h Columbia. 

Greenwood i s l o c a t e d about 26 m i l e s by road west of Grand 
Porks on the T r a n s - p r o v i n c i a l Highway #3, and i s about s i x 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 boundary, as shown by the enclosed 
sketch-map. The K e t t l e V a l l e y l i n e of the Canadian P a c i f i c R a i l 
way a l s o passes through Greenwood, and extensive b r a n c h - l i n e s and 
s i d i n g s a t t e s t the former l e v e l of mining a c t i v i t y i n the d i s t r i c t . 
The once-prosperous Deadwood and Phoenix mining camps are i n the 
same ge n e r a l d i s t r i c t , and the Midway d i s t r i c t i s a few miles to 
the west or south-west. 

The d i s t r i c t was f i r s t prospected i n 1892, very s h o r t l y a f t e r 
the f i r s t major a c t i v i t y i n the Rossland area. The major a t t r a c t i o n 
was the s e l f - f l u x i n g low-grade copper ores of the Phoenix camp, 
which were present i n h i g h volumes although d i s a p p o i n t i n g i n grade. 
By 1916 Phoenix had the l a r g e s t copper o p e r a t i o n i n the B r i t i s h 
Commonwealth, and there were smelters at Greenwood and Boundary 
P a l l s as w e l l as Grand Porks. However, the dep o s i t s were worked 
out by 1918. 

Gold and s i l v e r mining has been c a r r i e d on s p r a d i c a l l y i n 
the Greenwood d i s t r i c t s i n c e t h a t time, and the Providence mine 
i t s e l f has been worked at i n t e r v a l s f o r over 50 years. I t i s 
c u r r e n t l y owned by W# Madden and le a s e d by W# McArthur of Green
wood. In the l a t e f30s c o n s i d e r a b l e r e p a i r , r e c o n d i t i o n i n g and 
ex p l o r a t o r y work was done, and pr o d u c t i o n jumped from 81 tons i n 
1939 to 1280 tons i n 1940 and 1899 tons i n 1941. However, i t 
d e c l i n e d s t e a d i l y to 172 tons i n 1946, and does not appear to 
have shipped any ore s i n c e t h a t time., though some e x p l o r a t o r y and 
development work has been done almost every yeqr between 1950 and 
1956LThe mine i s approximately l£ mi l e s n o r t h of the town of 
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Greenwood near the confluence of Providence Creek and Boundary 
Creek, and i s r e a d i l y a c c e s s i b l e by road. 

Geology; 

The Providence d e p o s i t s c o n s i s t of a s i n g l e major m i n e r a l i z e d 
quartz v e i n , w i t h a s s o c i a t e d minor v e i n l e t s and some replacement 
bodies immediately adjacent to i t . The fortunes of the mine have 
apparently f l u c t u a t e d w i t h the p e r s i s t a n c e or l a c k of p e r s i s t a n c e 
of t h i s v e i n . 

The mine country-rock i s mostly sheared and a l i c i f i e d a r g i l l i t e s 
and v o l c a n i c s at the northern contact of the Greenwood g r a n o d i o r i t e 
b a t h o l i t h . (Perhaps i t should be r e f e r r e d to as a stock, as i t i s 
not more than two or three m i l e s wide at Greenwood. However, Warren 
and Watson (1937) r e f e r t o i t as the Greenwood b a t h o l i t h ) . The v e i n 
s t r i k e s N 50° E and dip s 40-65° SE, c u t t i n g across the a r g i l l i t e s , 
v o l c a n i c s and some g r a n o d i o r i t e bodies* I t has been t r a c e d underground 
f o r over 1200 f e e t , and ranges from l e s s than an i n c h to over 2\ f e e t 
wide. I n some places i t yidens s l i g h t l y at i t s i n t e r s e c t i o n s w i t h 
pre-mineral f a u l t s , but i t pinches i n passi n g from s i l i c i f i e d rock 
t o c h l o r i t i c s c h i s t . I t i s re p o r t e d to be more p e r s i s t a n t i n s i l i c i 
f i e d rock than i n the g r a n o d i o r i t e s . These are s m a l l i r r e g u l a r bodies 
r a t h e r than the Greenwood b a t h o l i t h i t s e l f , though they are c o n s i d 
ered t o be c l o s e l y r e l a t e d to i t . Warren and Watson r e p o r t t h a t 
the v e i n cuts l faugite p o r p h y r i t e s 1 1 , agglomerates and p o r p h y r i t i c 
t u f f s , a l l of which are h i g h l y metamorphosed and of indeterminate 
s t r u c t u r e . (The B.C. Department of Mines B u l l e t i n #20 says t h a t 
the a r g i l l i t e s have a n o r t h - e a s t e r l y d i p ) . 

The v e i n i s cut by minor f a u l t s , and p o s t - m i n e r a l i z a t i o n 
syenite-porphyry dykes are common. 

Elsewhere i n the d i s t r i c t there are andesite and l a t i t e flows 
and l i m e s t o n e s , i n t r u d e d by p y r o x e n i t e , "gabbro d i o r i t e 1 1 and grano
d i o r i t e (B 5C. Dept. o f Mines). The limestones have been l o c a l l y 
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metamorphosed t o skarns; ( i n the Phoenix camp, most of the copper 
ores are i n s k a r n s ) . 

The Knob H i l l v o l c a n i c s and c h e r t y q u a r t z i t e s , the Rawhide 
a r g i l l i t e s and the Brooklyn c h e r t - b r e c c i a s , conglomerate and 
limestone are a l l of u n s p e c i f i e d P a l e o z o i c age, and the Greenwood 
b a t h o l i t h and stocks are s a i d t o date from the J u r a s s i c or C r e t a 
ceous. The Midway v o l c a n i c s (not a c t u a l l y found near the Providence 
mine) and the syenite-porphyry dykes are probably not o l d e r than 
Late T e r t i a r y . 

The Specimens: Megascopic Examination. 

The s u i t e c o n s i s t s of s e v e r a l p o l i s h e d s e c t i o n s , about a 
dozen c h i p samples, one piece of s p l i t core, and about two dozen 
l a r g e r handspecimens. 

The p o l i s h e d s e c t i o n s had d e t e r i o r a t e d s l i g h t l y as a r e s u l t 
of p r e v i o u s work, and f r e s h s e c t i o n s were made of eight r e p r e s e n t a 
t i v e specimens. 1 

The c o r e , c h i p samples and handspecimens show l i t t l e v a r i a t i o n 
i n c h a r a c t e r , but f a l l i n t o two main groups. A c c o r d i n g l y they w i l l 
be d e s c r i b e d as such r a t h e r than i n d i v i d u a l l y . 

i ) The s m a l l e r group c o n s i s t s mainly of massive, c o a r s e l y - c r y s t a l 
l i z e d s p h a l e r i t e and galena, i n approximately equal amounts, w i t h 
up t o 10$ t e t r a h e d r i t e . I n places the galena forms wedge-like masses 
that penetrate the s p h a l e r i t e . Both the s p h a l e r i t e and the galena 
show good cleavage f a c e s . There are t r a c e s of c h a l c o p y r i t e i n the 
s p h a l e r i t e . Blebs of quartz may be scattered, through the massive 
s u l p h i d e s . 
i i ) The main bulk of the specimens c o n s i s t s of quartz v e i n m a t e r i a l . 
The quartz i s a d u l l m i lky-white r a t h e r than c l e a r , and i n the l a r g e r 
specimens i s thoroughly f r a c t u r e d by what may be t e n s i o n - f r a c t u r e s . 
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These f i n e f r a c t u r e s are g e n e r a l l y d i s c o l o u r e d by the presence 
of s u l p h i d e m i n e r a l s ; these are i n v e r y s m a l l amounts, and d i e 
out a l t o g e t h e r at the e x t r e m i t i e s of the f r a c t u r e s t h a t are f a r t h e s t 
from the main c o n c e n t r a t i o n s of s u l p h i d e s . 

Elsewhere the quartz appears to be i n rounded or angular 
fragments w i t h a matrix of s u l p h i d e m i n e r a l s . I t o c c a s i o n a l l y shows 
good p r i s m a t i c c r y s t a l form, which suggests at l e a s t two d i f f e r e n t 
stages of quartz c r y s t a l l i z a t i o n . The massive anhedral quartz 
has apparently been sheared and b r e c c i a t e d ; sulphide m i n e r a l i z a t i o n 
has then 'cemeated 1 or r e p l a c e d the q u a r t z , and the l a t e r euhedral 
quartz has been deposited e i t h e r w i t h the s u l p h i d e s or soon a f t e r 
wards. The unpolished part of specimen #8 provides a good example 
of t h i s . 

There i s abundant evidence of s h e a r i n g at two or more stages. 
One stage, as suggested above, may have provided access f o r m i n e r a l 
i z a t i o n ; and p o s t - m i n e r a l i z a t i o n s h e a r i n g has produced many s l i c k e n -
sided s u r f a c e s , which i# many cases have abundant c h l o r i t e . P y r a r -
g y r i t e i s t o be seen i n f r a g i l e f l a k e s smeared over these sheared 
s u r f a c e s . 

O a l c i t e 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 q u a r t z , both as 
g r a i n s of microscopic s i z e and as coarse euhedral c r y s t a l l i n e masses 
which may be up to l - p o r 2" l o n g . I t f r e q u e n t l y c o n t a i n s f a i r l y w e l l -
c r y s t a l l i z e d g r a i n s of p y r i t e , c h a l c o p y r i t e , and sometimes p y r r h o t i t e . 

The s u l p h i d e minerals i n t h i s group c o n s i s t mostly of galena 
and s p h a l e r i t e as i n group ( i ) , but i n p r o p o r t i o n s t h a t v a r y g r e a t l y 
from one specimen to another. The amount of t e t r a h e d r i t e v a r i e s 
l i k e w i s e . Other mi n e r a l s present are c h a l c o p y r i t e , p y r r h o t i t e and 
probably n a t i v e s i l v e r , a l l i n c o n s i d e r a b l y s m a l l e r amounts than 
the f i r s t t h r e e , but r e a d i l y v i s i b l e . 

Smeared on some of the f r a c t u r e s u r f a c e s , or p r o t r u d i n g from 
f r a c t u r e s , i s a dark-grey or b l a c k i s h soft, p l i a b l e m e t a l l i c m i n e r a l 
of f l a k y h a b i t , at f i r s t i d e n t i f i e d as a r g e n t i t e . However, i t la c k e d 
the p e r f e c t s e c t i i i t y of a r g e n t i t e , and a sample was X-rayed by 
the powder method. The p a t t e r n obtained c l o s e l y resembles t h a t 
of s t e p h a n i t e , a r a r e s i l v e r s u l p h o - s a l t w i t h the composition 
5Ag 9S.Sb 98 . The X-ray data are g i v e n on page 5. 
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X-ray Powder Photograph. STEPHANITE 5Ag 23.Sb 2S 3. X-3198 
Fe/MnO 

ASTM 2-0620 March 9 '61 

I n t e n s . a I Sum xt-L =26 
1 58.6 27.0 85.6 31.6 
1 59.5 26.1 85.6 33.4 

10 61.1 24.5 85.6 36.6 
5B 62.2 23.3 85.5 38.9 
1 63.3 22.5 85.8 40.8 
8 64.9 20.8 85.7 44.1 
1 65.6 20.2 85.8 45.4 
1 66.1 19.5 85.6 46.6 
1 67.4 18.4 85.8 49.0 
4" l i n e 
2B 70.0 15.8 85.8 54.2 

s e v e r a l l i n e s 
2B 74.5 11.3 85.8 63.2 

i 1 meas. comp'd w i t h 
3.56 
3-37 
, pop- / ASTM 3.03 
; , u o : ) LHarcourt 3.06 
2.909 
2.78 
2.580 
2.51 
2.45 
2.34 

2.13 

1.849 

Specimens f 0 f and fN f have a p p r e c i a b l e amounts of s t e p h a n i t e 
i n f l a k y masses. 

M i c r o s c o p i c Examination: 

M i n e r a l s : 

1) S p h a l e r i t e : grey, hardness C, i s o t r o p i c , resinous-brown i n t e r n a l 
r e f l e c t i o n under arc l i g h t , p o l i s h e s w e l l but i s l e f t w i t h 
a s l i g h t l y p i t t e d s u r f a c e . 

2) G-alena: galena-white, hardness B, p e r f e c t cubic cleavage, w i t h 
both r e c t a n g u l a r and t r i a n g u l a r cleavage p a t t e r n s ; 
cleavage l i n e s f r e q u e n t l y d i s t o r t e d i n t o a curve i n these 
specimens. 

3) P y r i t e : pale b r a s s - y e l l o w , hardness P, poor p o l i s h w i t h p i t t e d 
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s u r f a c e , i s o t r o p i c . 
4) C h a l c o p y r i t e : b r a s s y - y e l l o w , more ye l l o w than p y r i t e , w i t h 

hardness 0, weakly a n i s o t r o p i c , b l a c k s t r e a k , no cleavage. 
5) P y r r h o t i t e : very pale y e l l o w or cream w i t h s l i g h t p i n k i s h c a s t , 

hardness D, f a i r t o good p o l i s h but rougher surface than 
c h a l c o p y r i t e , s t r o n g l y a n i s o t r o p i c w i t h c o l o u r s from 
b l u i s h - g r e y to reddish-brown. 

6) T e t r a h e d r i t e : grey, hardness D, i s o t r o p i c , KON s t a i n s y e l l o w i s h -
brown, a l l others negative except aqua r e g i a which s t a i n s 
i t e v e n t u a l l y , and HC1 which darkens i t s l i g h t l y ( h a r d l y 
a s t a i n ) . 

7) N a t i v e s i l v e r : white but r a p i d l y a c q u i r i n g a p i n k i s h cast as 
i t t a r n i s h e i i n a i r a f t e r p o l i s h i n g ; hardness 3, i s o t r o p i c 
when f r e s h , good p o l i s h . 

8) S t e p h a n i t e : hardness B, s t r o n g l y a n i s o t r o p i c dark grey to very 
l i g h t grey, powders when s c r a t c h e d , negative t o most 
reagents but t a r n i s h e s brown w i t h HgClgj no i n t e r n a l 
r e f l e c t i o n . 

9) A r g e n t i t e ( ? ) : d u l l grey, but w i t h b l u i s h r a t h e r than g r e e n i s h 
c a s t , hardness B or B-, i s o t r o p i c , apparently s e c t i l e ; 
not p o s i t i v e l y i d e n t i f i e d , but present i n P o l i s h e d S e c t i o n 
#7, about 2 mm i n from the edge at p o i n t marked by arrow 
i n b a k e l i t e mount. 

10) Unknown: dark grey, darker than t e t r a h e d r i t e , hardness probably 
D, present i n l a t h - l i k e c r y s t a l s i n t e r l o c k i n g w i t h t e t r a 
h e d r i t e ; present i n S e c t i o n #7 very c l o s e t o M i n e r a l #9. 

M i n e r a l s 9 and 10 were overlooked at f i r s t . A f t e r they were 
observed, i n s u f f i c i e n t time remained to make f u r t h e r t e s t s f o r 
i d e n t i f i c a t i o n . 

11) P y r a r g y r i t e : white or s l i g h t l y b l u i s h - w h i t e , hardness 0, 
very s l i g h t l y a n i s o t r o p i c , but i d e n t i f i e d immediately 
by i t s b r i l l i a n t red i n t e r n a l r e f l e c t i o n , which i s 
f r e q u e n t l y v i s i b l e even through an o v e r l a y of gangue 
m i n e r a l s . 
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Textures: 

S e c t i o n 1: 
P y r i t e , of which there i s a p a r t i c u l a r l y h i g h p r o p o r t i o n i n 

t h i s s e c t i o n , i s automorphic, imposing i t s c r y s t a l form on the 
s p h a l e r i t e which i s the next most abundant m i n e r a l here. Galena 
i s i n t e r s t i t i a l t o the f i r s t two, but appears t o have penetrated 
the s p h a l e r i t e and has perhaps r e p l a c e d i t . There are blebs of 
t e t r a h e d r i t e i n galena and v i c e v e r s a , but no c o n c l u s i v e evidence 
as t o p r i o r d e p o s i t i o n . A few s m a l l v e i n l e t s or blebs of n a t i v e 
s i l v e r occur i n the s p h a l e r i t e , but the s p h a l e r i t e i s v i r t u a l l y 
f r e e o f s i l v e r m i n erals i n most of these s e c t i o n s . 

S e c t i o n 2: 
This s e c t i o n , and s e c t i o n 6, show the most i n t e r e s t i n g 

t e x t u r e s of the s u i t e . I t i s i l l u s t r a t e d i n P l a t e 1. 
I r r e g u l a r l y - s h a p e d blebs of t e t r a h e d r i t e are randomly 

s c a t t e r e d throughout the galena, and these are marked by t h e i r \^ 
g r e a t e r hardness and i s o t r o p i s m . Blebs of s i m i l a r c o l o u r , but 
a n i s o t r o p i c and of a hardness c l o s e r to that of galena, are be
l i e v e d t o be s t e p h a n i t e and are g e n e r a l l y elongate or arranged 
i n l i n e s , t h e i r o r i e n t a t i o n g e n e r a l l y conforming w i t h the cleavage 
d i r e c t i o n s of the galena. O c c a s i o n a l l y there are two s e t s of 
blebs i n t e r s e c t i n g almost at r i g h t a n g l e s , and i t i s u s u a l l y 
found t h a t the blebs w i t h i n each set are i n p a r a l l e l o p t i c a l 
o r i e n t a t i o n , but that one set w i l l be e x t i n g u i s h e d when the other 
set i s b r i g h t , and v i c e v e r s a . 

S e c t i o n 6 shows p a r t i c u l a r l y good examples of 11 swarms" of 
b l e b s , analogous on a m i c r o s c o p i c s c a l e t o dyke swarms i n appearance 
though not of course g e n e t i c a l l y . 

This i s i n t e r p r e t e d as very s t r o n g evidence i n favour of 
the e x s o l u t i o n of s t e p h a n i t e from galena. T e t r a h e d r i t e a l s o occurs 
as i s o l a t e d blebs and i s l i k e l y t o have exsolved from the galena, 
but i t appears to t r u n c a t e s e t s of s t e p h a n i t e blebs an p l a c e s , 
and i s probably l a t e r than the s t e p h a n i t e . 

E t c h i n g w i t h HNO~ produced a very d e l i c a t e d e n d r i t i c t e x t u r e 
i n the galena. The d e n d r i t e s appeared to -ha growifrg out from the 
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cleavage l i n e s , and s t r o n g l y resembled the most h i g h l y developed 
forms of ammonite sut u r e s . B a s t i n mentions d e n d r i t e s as charac
t e r i s t i c of replacement t e x t u r e s , and t h i s may be a case of 
guided p e n e t r a t i o n along cleavage l i n e s . The ' r e p l a c i n g 1 m i n e r a l 
was too f i n e to i d e n t i f y w i t h c e r t a i n t y , btot i t s white c o l o u r 
w i t h a s l i g h t p i n k i s h cast suggested n a t i v e s i l v e r . 

S e c t i o n 3: 
This s e c t i o n shows some l a r g e r g r a i n s of the mi n e r a l b e l i e v e d 

to be s t e p h a n i t e , sometimes w i t h mutual boundaries between t e t r a 
h e d r i t e and galena, and i n places t o t a l l y enclosed by t e t r a h e d r i t e . 
There i s ve r y l i t t l e p y r i t e i n t h i s s e c t i o n , and i t occurs as s m a l l 
i s o l a t e d automorphic g r a i n s . There i s very l i t t l e s p h a l e r i t e , and 
t e t r a h e d r i t e accounts f o r the bulk of the sulp h i d e m i n e r a l s . The 
quartz gangue i s present as s c a t t e r e d g r a i n s of i r r e g u l a r o u t l i n e ; 
the u n p o l i s h e d counterpart of t h i s s e c t i o n appears to c o n s i s t o f 
b r e c c i a t e d quartz i n a s u l p h i d e - m i n e r a l m a t r i x . 

The t e x t u r a l r e l a t i o n s h i p s suggest d e p o s i t i o n of p y r i t e , 
s p h a l e r i t e and galena i n that order; t e t r a h e d r i t e has subsequently 
rep l a c e d the bulk of the galena and perhaps some s p h a l e r i t e . P l a t e 2 
i l l u s t r a t e s a p o r t i o n of the s e c t i o n c o n s i s t i n g mostly of t e t r a h e 
d r i t e , i n which a l a r g e i s o l a t e d g r a i n of galena remains. The l a t h 
l i k e shadows i n the galena are cleavage c r a c k s . C h a l c o p y r i t e 

a 
i s present as f i n e v e i n l e t s i n the t e t r a h e d r i t e , and may be r e 
placement of the l a t t e r . The evidence of P l a t e 3 i s i n c o n c l u s i v e , 
but the s c a t t e r e d p a r t i c l e s of galena i n t e t r a h e d r i t e may be r e s i 
d u a l , the t e t r a h e d r i t e having replaced the bulk of i t . 
S e c t i o n 4: 

Most of the m e t a l l i c minerals i n t h i s s e c t i o n are a s s o c i a t e d 
w i t h c a l c i t e and quartz r a t h e r than w i t h quartz alone. 

Ruby s i l v e r ( p y r a r g y r i t e ) occurs i n f r a c t u r e s i n the gangue 
and, v e r y r a r e l y , i n t e r s t i t i a l l y w i t h the c h a l c o p y r i t e and galena. 
In P l a t e 4 i t may be l o c a t e d by the arrows on the margin of the 
photogrph. 

There i s very l i t t l e s p h a l e r i t e i n t h i s s e c t i o n , and the 
t e x t u r e s suggest the replacement of galena and p y r i t e by c h a l c o p y r i t e . 
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S e c t i o n 5* 
The t e x t u r e s i l l u s t r a t e d i n P l a t e 5 show simple mutual boundaries, 

and o f f e r l i t t l e u s e f u l evidence ^bout the order of d e p o s i t i o n . The 
c r y s t a l l o g r a p h i c c o n t i n u i t y of the galena, which forms the main mass, 
may suggest that i t i s o l d e r than the s p h a l e r i t e and c h a l c o p y r i t e . 
However, P l a t e 6 shows the p e n e t r a t i o n of s p h a l e r i t e by galena, 
and t h i s has occurred to a g r e a t e r extent than the photograph i s 
able to show. I t was i m p o s s i b l e to o u t l i n e the i n t e r g r o w t h of 
t e t r a h e d r i t e and galena, which i s very i n t r i c a t e . But the t e t r a h e d r i t e 
i s concentrated near the contact w i t h the s p h a l e r i t e , c l o s e t o the 
centre of the photograph, and the texture suggests replacement of 
galena by t e t r a h e d r i t e and a l s o by c h a l c o p y r i t e (there are s m a l l 
blebs of t h i s i n the galena.) 

The s e c t i o n has conspicuous g r a i n s of n a t i v e s i l v e r , v i s i b l e 
to the naked eye. There are a l s o i s o l a t e d g r a i n s of p y r a r g y r i t e i n 
f r a c t u r e s i n the quartz gangue. The quartz i s thoroughly f r a c t u r e d , 
and would probably r e q u i r e l i t t l e c r u s h i n g to r e l e a s e the m e t a l l i c 
m i n e r a l s . 

The n a t i v e s i l v e r c o n t a i n s blebs of t e t r a h e d r i t e which are 
of i r r e g u l a r o u t l i n e but are d e f i n i t e l y elongate, and a l i g n e d i n 
a p a r a l l e l o r i e n t a t i o n w i t h one another. The t e x t u r e suggests t h a t 
the t e t r a h e d r i t e has begun to r e p l a c e the s i l v e r by guided penetra
t i o n , but i t i s unusual to f i n d s i l v e r i n any but the l a s t p o s i t i o n 
i n a paragenetic sequence. There are a l s o s i l v e r g r a i n s w i t h both 
a rim and a core of t e t r a h e d r i t e . The two t e x t u r e s d e s c r i b e d i n 
t h i s paragraph w e r e ^ n f o r t u n a t e l y both observed a f t e r the photo
graphs were taken. 

S e c t i o n 6: 
This c o n s i s t s mainly of s p h a l e r i t e and galena, the l a t t e r having 

penetrated and probably replaced the former to some ex t e n t , but i n 
any case being l a t e r In order of d e p o s i t i o n . The t e x t u r e s produced 
by the e x s o l u t i o n of s t e p h a n i t e from galena have been de s c r i b e d 
i n connection w i t h S e c t i o n 2. P l a t e 7 i l l u s t r a t e s a p o r t i o n of the 
s e c t i o n where t e t r a h e d r i t e i s comparatively abundant, and i t i s 
d i f f i c u l t to say whether i t has exsolved from the galena or has 
replaced i t . The blebs suggest e x s o l u t i o n but the l a r g e r masses 
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and the boundary r e l a t i o n s h i p s suggest replacement. 

S e c t i o n 1% 
P l a t e 8 shows t e x t u r e s s t r o n g l y suggesting t h a t the order 

of d e p o s i t i o n was, c o n s e c u t i v e l y , p y r i t e , s p h a l e r i t e and galena, 
w i t h e x s o l u t i o n of t e t r a h e d r i t e from galena. I n g e n e r a l , the 
t e x t u r e s resemble those of S e c t i o n s 1 and 3* 

S e c t i o n 8: 
P y r r h o t i t e i s more i n evidence i n t h i s s e c t i o n than i n the 

o t h e r s , but i n g e n e r a l has been encountered f a r more r a r e l y i n 
t h i s s u i t e than was expected. E a r l i e r w r i t e r s have descr i b e d 
the Providence v e i n as a " p y r r h o t i t e - r u b y s i l v e r d e p o s i t " , but 
the specimens examined on the present occasion c o n t a i n only very 
s m a l l amounts of these two m i n e r a l s . The p y r r h o t i t e occurs i n 
f r a c t u r e s i n the quartz gangue, together w i t h galena and c h a l c o 
p y r i t e . I t has i r r e g u l a r boundaries w i t h these minerals and 
shows no p a r t i c u l a r l y d i a g n o s t i c t e x t u r e s . ( P l a t e 9) 

P l a t e s 10 and 11 were taken w i t h medium and h i g h power 
o b j e c t i v e l e n s e s r e s p e c t i v e l y , and i l l u s t r a t e specks of c a l c i t e 
gangue t h a t c o n t a i n minute needle- or w i r e - l i k e p a r t i c l e s of 
a m i n e r a l b e l i e v e d t o be p y r r h o t i t e . The only p o s i t i v e etch 
t e s t produced an i r i d e s c e n t t a r n i s h on the s m a l l m e t a l l i c i n c l u s i o n s 
when KOH was a p p l i e d . U n f o r t u n a t e l y the c a l c i t e gangue was 
completely destroyed by HC1, but the arrow cut i n the b a k e l i t e 
mount p o i n t s to the d a v i t y f o r m e r l y occupied by the c a l c i t e . 

C o n c l usions: 

The presence of s t e p h a n i t e , not only I n quartz f r a c t u r e s as 
f l a k e s , but a l s o as e x s o l u t i o n bodies throughout the galena, suggests 
t h a t the property may be more v a l u a b l e as a s i l v e r producer than 
f o r i t s g o l d , of which no t r a c e was seen by t h i s w r i t e r . Stephanite 
w i t h a composition of SAg^S. Sb£S^ i s c o n s i d e r a b l y r i c h e r i n s i l v e r 
than p y r a r g y r i t e 3Ag2S.Sb2S^. 

The deposit i s probably of the mesothermal hypogene type, 
sinc e the minerals cover a wide range of temperatures, yet there i s 
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no evidence of supergene m i n e r a l i z a t i o n . 
Though there are a few specks and v e i n l e t s of n a t i v e s i l v e r 

i n the s p h a l e r i t e , as i n S e c t i o n 5 , &£tfe g e n e r a l l y the s i l v e r min
e r a l s are co n f i n e d to the galena or are i s o l a t e d i n the quartz or 
c a l c i t e gangue. The r e l a t i v e absence of them from the s p h a l e r i t e 
i s economically h i g h l y d e s i r a b l e . Comparatively coarse g r i n d i n g 
(100 mesh?) w i l l r e l e a s e the bulk of the s i l v e r - b e a r i n g m a t e r i a l . 
Paragenesis: 

This has been discussed in more d e t a i l i n the d e s c r i p t i o n of 
t e x t u r e s , but may be summarized as f o l l o w s : 

B r e c c i a t i o n of the country rock allowed the access of hypogene 
m i n e r a l i z i n g fluids which replaced both the silice8&l^tnS°Mloritic 
b r e c c i a m a t r i x and the f r a c t u r e d quartz i t s e l f . P y r i t e was deposited 
f i r s t , c l o s e l y f o l l o w e d by s p h a l e r i t e . Galena rep l a c e d s p h a l e r i t e 
and was i t s e l f r e p l a c e d by t e t r a h e d r i t e , c h a l c o p y r i t e , p y r a r g y r i t e 
and n a t i v e s i l v e r , probably i n that order, corresponding perhaps 
w i t h the drop i n temperature o f the m i n e r a l i z i n g f l u i d s . Stephanite 
exsolved from the galena before the l a t t e r was rep l a c e d by t e t r a h e d 
r i t e , which sometimes t r u n c a t e s blebs of s t e p h a n i t e . There i s some 
doubt about the p o s i t i o n of the n a t i v e s i l v e r i n the sequence, i n 
view of i t s t e x t u r a l r e l a t i o n s h i p s w i t h t e t r a h e d r i t e as in S e c t i o n 5• 

The f o l l o w i n g diagrams* represents the l i k e l y paragenetic sequence: 

P y r i t e 
S p h a l e r i t e 
P y r r h o t i t e 7 . ? 
Galena 
T e t r a h e d r i t e ~ 
C h a l c o p y r i t e ' 
P y r a r g y r i t e • 
Native s i l v e r ? 
Stephanite 
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PLATES 

Symbols: g - gangue minerals 
ga - galena 
sp - s p h a l e r i t e A, , , 

W re|e.r$ To 

py - p y r i t e 
l l i A M be r A-f pot isfi e.A 

P y r - p y r r h o t i t e 1 

ch - c h a l c o p y r i t e 
t - t e t r a h e d r i t e ***U f« ^ 

st - ste p h a n i t e c l<** Appro*, t v ^ . w »*y. 
pa - p y r a r g y r i t e 








