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Huby S i l v e r at the Waterloo Mine 

I n t r o d u c t i o n 

Considerable q u a n t i t i e s of ruby s i l v e r and n a t i v e 
s i l v e r are found about two-hundred f e e t below the surface at 
the Waterloo Mine. The problem of whether these minerals 
are the r e s u l t of secondary surface (supergene) enrichment 
or of deep-seated (hypogene) o r i g i n i s of considerable 
importance to the mine. Should the de p o s i t s be hypogene there 
i s a much greater expectation of the ore bodies c o n t i n u i n g 
to depth. 

S e v e r a l specimens of ore from t h i s mine were sub­
m i t t e d t o me by W. G. W i l k i n s , the Secretary-Treasurer of 
t h i s Company. 

Conclusions 
The ruby s i l v e r ( p y r a r g y r i t e ) i s hypogene i n o r i g i n 

as i s a part of the native s i l v e r . However, some of the 
n a t i v e s i l v e r i s secondary. 

This does not mean th a t p y r a r g y r i t e w i l l continue 
t o great depth because i t seldom a t t a i n s a depth of over 
twelve hundred f e e t and u s u a l l y "plays out" between f o u r and 
ei g h t hundred. 

I f the specimens which I was given are represen­
t a t i v e , the n a t i v e s i l v e r w i l l not continue to be of such 
r e l a t i v e importance w i t h respect to p y r a r g y r i t e as depth 
i s a t t a i n e d i n the mine. 



Huby S i l v e r at the Waterloo Mine 

Mineralogy 
The f o l l o w i n g minerals were i d e n t i f i e d i n the 

specimens which were submitted:-
Gangue M i n e r a l s : C a l c i t e . Quartz. 
Ore M i n e r a l s : P y r i t e , Galena, S p h a l e 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 , Hative S i l v e r , T e t r a h e d r i t e . 
Other minerals were seen but, being i n minor q u a n t i t i e s , 
t h e i r i d e n t i f i c a t i o n was not attempted as t h e i r determination 
might have taken many days. T e t r a h e d r i t e was not i d e n t i f i e d 
i n the polis h e d s e c t i o n s but only i n the hand specimen and 
consequently i t s paragenesis i s not discussed. 

• 

Paragen.es i s 

From the evidence a v a i l a b l e i n the specimens which 
were submitted, i t i s c l e a r that there were two d i s t i n c t 
periods of m i n e r a l i z a t i o n i n t h i s s i l v e r r i c h v e i n . 

In the f i r s t , p y r i t e and quartz were introduced 
and these were then f r a c t u r e d and s o l u t i o n s c o n t a i n i n g the 
remaining minerals were introduced. In t h i s case, the 
important gangue m i n e r a l was c a l c i t e which, i n p l a c e s , r e ­
placed the quartz which had been f r a c t u r e d a f t e r i t s s o l i d ­
i f i c a t i o n , probably by l a t e r movement along the f a u l t plane. 

The order of c r y s t a l l i z a t i o n of t h i s second group 
of minerals was as f o l l o w s : - S p h a l e r i t e , galena and c h a l ­
c o p y r i t e ; c a l c i t e ; ruby s i l v e r and n a t i v e s i l v e r . 
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Sketches i l l u s t r a t i n g these r e l a t i o n s h i p s have 
been prepared from drawings of a c t u a l s e c t i o n s and these w i l l 
be found at the end of t h i s r e p o r t . 

The minerals of t h e f i r s t period of m i n e r a l i z a t i o n 
and the f i r s t three of the second period are undoubtedly 
primary i n o r i g i n . 

This leaveo three minerals whose o r i g i n i s undet­
ermined, c a l c i t e , ruby s i l v e r , and n a t i v e s i l v e r . 

A l l three may be e i t h e r supergene or hypogene so 
that i n t h e i r case t h e i r o r i g i n must be determined by t h e i r 
r e l a t i o n s h i p between themselves and other m i n e r a l s . 

Taking a l l the evidence i n t o c o n s i d e r a t i o n , I 
b e l i e v e that the ruby s i l v e r i s primary, f o r the f o l l o w i n g 
reasons:-

1) Lack of any primary minerals from which t h i s 
r i c h s i l v e r mineral co u l d be d e r i v e d . Galena and the few 
specks of t e t r a h e d r i t e are the only p o s s i b l e minerals which 
cou l d supply an abundance of s i l v e r and they do not appear 
to be present or have been present i n s u f f i c i e n t q u a n t i t i e s 
to give r i s e to tfche r i c h s i l v e r minerals i n the q u a n t i t i e s 
i n which they occur. 

2) Lack of any supergene copper minerals which 
would normally be found i n a s s o c i a t i o n with p y r a r g y r i t e 
were t h i s l a t t e r m i n e r a l secondary. 

3) Lack of any o x i d a t i o n products to suggest that 
any a l t e r a t i o n had taken place. 



4) Lack of any replacement s t r u c t u r e s u s u a l l y 
a s s o c i a t e d w i t h sscondary enrichment. 

The case of the na t i v e s i l v e r i s more confusing 
and I b e l i e v e t h a t i n a l l p r o b a b i l i t y some i s s e c o n d a r y -
a r i s i n g from the a l t e r a t i o n of the ruby s i l v e r — a n d that 
some i s primary. 

The evidence i n favour of the primary s i l v e r i s 
s i m i l a r to that already brought forward f o r the p y r a r g y r i t e . 

That some of the n a t i v e s i l v e r i s secondary I 
surmise from i t s c h a r a c t e r i s t i c occurrence i n w i r e - l i k e forms 
i n c a l c i t e and i t s occurrence, paper t h i n , along numerous 
f r a c t u r e s . 

The evidence presented by the few samples which I 
was given seems co n c l u s i v e but I must s t a t e that d e c i s i o n s 
on matters of t h i s importance are beet determined by f i e l d 
work i n conjunction w i t h l a b o r a t o r y work and that ft d e t a i l e d 
and systematic examination i n the f i i t l d might lead t o a 
m o d i f i c a t i o n of the conclusions at which I have a r r i v e d . 

R e s p e c t f u l l y Submitted. 
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FULL SIZE 

F IG. 5 

D1A6EAMATIC 5KETCH OF OEE SHOWING TWO PERIODS OF MINERALIZATION. 
THE QUARTZ AND PYRITE ON THE LEFT BELONG THE FIRST , AND T H E CALCITE, 
PYEAEGYeiTE , SPHALERITE , AND DATIVE SILVER BELONG TO THE SECOND. 

" L E G E T H D " 

QUARTZ WITH P Y R I T E . 

C A L C I T E . 

PYRA.eGYR.ITE S P H A L E R I T E . 

SPHALERITE. 

P Y R A R G Y R I T E & L NATIVE SILVER.. 
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