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GENERAL GEOLOGY 
During the J u r a s s i c , b a t h . I i t h i c invasions of Nelson 

g r a n o d i o r i t e , d i o r i t e porphyry, and monzonite were 
accompanied by f r a c t u r i n g of the older rooks. In these f r a c t u r e 
zones, s o l u t i o n s from the c o o l i n g magma deposited rather 
low-grade s u l p h i d e s . A second f r a c t u r i n g , which l a r g e l y 
f o l l o w e d the e a r l i e r sheer-zones, occurred when the T e r t i a r y 
p u l s s k i t e b a t h o l i t h i n t r u d e d . In these the h i g h l y a l k a l i n e 
s o l u t i o n s from t h i s i n t r u s i v e deposited sulphides much r i c h / r 
i n precious metals the Mesozoic s u l p h i d e - d e p o s i t i o n . 

MINERALOGY 

MEGASCCirIJ F L ^ T l : 
The hand specimens show f i n e - g r a i n e d , disseminated 

or roughly banded, massive sulphides i n a w a l l - r o c k gangue of 
s e r i c i t i z e d rock. There i s a l i t t l e carbonate and quartz 
throughout. 

MICROSCOPIC FEATURES: 

1- PYRITE - FeS 2 

POLISH - poor, p i t t e d surface 
COLOR - pale b r r s s - y e l l o w 
HARDNESS - 6£ 
ISCTROPIC - sometimes weakly a n i s o t r o p i c 
ASSOCIATION - a l l the other minerals; seem to have 

formed at every stage of m i n e r a l i z a t i o n 
ETCH TESTS -

HC1, KCN, FeCl., KOH, HgClg : (-) 
HNO^j aqua r e g i a : s l i g h t t a r n i s h and e f f e r 

vescence 
MICROCHEMICAL TESTS - (+) Fe 

2. ARSENOPYRXTE - FeAsS 
POLISH - f a i r l y good, f o r a hard mineral 
COLOR - white to pale creamy 
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HARDNESS - 6i 
ANISOTROPISH - strong (blue-green) 
TWINNING - compound twins seen i n some grains 
ASSOCIATION - gold and s t i b n i t e e s p e c i a l l y 
ETCH TESTS -

HC1, KCN, FeCl^, KCH, H g C l 2 : (-) 
HNO. t s t a i n s i r r i d e s c e n t 

MICRCCHEMICAL TESTS - (+) Fe, As 

3- PYRRRCTITE -Fe-^S 
POLISH - good 
COECR - pale p i n k i s h brown 
HARDNESS - 3i-I+ 
STREAK - grey-black 
PL1OCHR0ISM - very weak 
AKISOTROPISM - strong ( y e l l o w i s h , greenish and 

redd i s h brown) 
ASSOCIATION - c h a l c o p y r i t e , p e n t l a n d i t e , n i c c c l i t e , 

p y r i t e , g e r s d o r f f i t e 
ETCH TESTS -

Hg C l 2 , KCN, HC1, F e C l . : (-) 
HNOy KCH-: tar n i s h e s brown 

MICROCHEMICAL TESTS - (+) Fe 

SPHALERITE - (Zn,Fe)S 
POLISH - good 
COLOR - grey-brown 
HARDNESS - 3$ 
ISOTROPIC f 
INTERNAL REFLECTION - f a i r l y good — red d i s h brown 
ASSOCIATION - s t i b n i t e , p y r i t e , gold 
ETCH TESTS -

HC1, KCN, Fe C l . , KOH, H g C l 2 : (-) 
HNO^ 5 (+) fumes t a r n i s h , s l o w l y s t a i n s brown 

MICROCHENICAL TESTS - (+) Zn, Fe 

5« \CHALCOPxRITE - CuFeS 2 

POLISH - good 
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COLOR - b r i g h t yellow 
HARDNESS - 3 i - h 

STREAK - greenish-black 
AKISOTROPISM - weak ( g r a y i s h blue and greenish 

yellow) 
ASSOCIATION - p y r r h o t i t e , p e n t l a n d i t e , n i c c o l i t e , 

ge.. s d o r f f i t e , p y r i t e 
ETCH TESTS -

HC1, KCN, FeC l _ , KOK, H g C l 2 : (-) 
HNO- : fume t a r n i s h 3 
AgHOn 5 turns black 

MICROCHEMICAL TESTS - (+) Cu, Fe 

GALENA - PbS 
POLISH - good, u s u a l l y t r i a n g u l a r p i t s 
COLOR - galena white 
HARDNESS - B 
PLEOCHROISM - neg. 
ISOTROPIC 

\> CLEAVAGE - p e r f e c t cubic 
ETCH TESTS -

HNÔ  i s t a i n s black 
HC1 : ta r n i s h e s brown to i r " i d e s c e n t 
F e C l ^ i t a r n i s h e s i r r i d e s c e n t 
KCNj KCH, H g C l 2 : ||eg. 

MICRCCHEMICAL TESTS - (+) Pb 

TETRAHBDRI2E - (5Cu 2S.2 (Cu,Fe,Zn) S.2SbpS-) 
PC" ISB - good 
COLOR - greenish to brownish grey 
HARDNESS - 3 i - k 

ISOTROPIC -
\| ASSOCIATION - wi t h the other s u l f o - s a l t s and p y r i t e 

ETCH TESTS -
HC1, KCN, FeCl^, KCH, H g C l 2 : (-) 
HNO-. : slow t a r n i s h , i r r i d e s c e n t 

MICRO CHEMICAL TESTS - ( + ) Cu, Fe, Zn, Sb 



8. 3CULANGERITE - 5PbS . ZShfi. 
POLISH - f a i r 
COLOR - white, w i t h pale greyish-green t i n t 
HARDNESS - B 
PLECCHROISM - weak; d i s t r i c t 
ANISOTRCPISM - strong; d i s t i n c t (tan brown to grey 

to blue ) 
ETCH TESTS--

HNO.. : e f f e r v e s c e s , w i t h i r r i d e s c e n t t a r n i s h 
KOH, KCN, Fe C l . , H g C l 2 : neg. 

MICROCHEMICAL TESTS - (+) Pb, 3b 

9. PYPu.RGYRITE - 5Ag 2S . 3b 2S^ 
POLISH # good, easy 
COLOR - bl u i s h - g r e y 
HARDNESS - B + 

PLEOCHROISM - d i s t i n c t , strong ( b l u i s h - g r e y to 
pale creamy-grey) 

ANISOTRCPISM - strong, p a r t l y masked by i n t e r n a l 
r e f l e c t i o n 

INTERNAL REFLECTION - strong, s c a r l e t 
ETCH ThSTS -

HI : brings out texture 
HNO^ : slowly s t e i n s grey to brown, otherwise 

neg. 
HC1 : gives halo e f f e c t , does not wash o f f 
KCN : q u i c k l y s t a i n s brown to dark ̂ rey 
FeCl-^s deposits only ppt., no etching 
KOH : s t a i n s dark grey to i r r i d e s c e n t 
L i g h t Etching : r a p i d ; to grey c o l o r 

MICROCHEMICAL TESTS - (+) Ag, Sb 

10. OWYHEEITE - 5PbS . ̂ Ag 2S . SbgS^ 
POLISH - f a i r 
COLOR - grey-white with greenish t i n t 
HARDNESS - B 
PLECCHROISM - d i s t i n c t 
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ANISOTROFISM - strong ( y e l l o w i s h white to grey) 
TEXTURE - o c c a s i o n a l l y t r i a n g u l a r p i t s 
ETCH TESTS -

HNO* : s t a i n s d i f f e r e n t i a l l y i r r i d e s c e n t 
HC1 : fumes t a r n i s h 
KOH : slow, y i e l d s a v a r i - c o l c r e d coating 
KCH, Fe C l , , H g C l 2 : neg. 

MICROCHEMICAL TESTS - too small to t e s t 

11. MAIiCASITE -FeS 2 

POLISH - f a i r 
COLOR - psl e creamy-yellow 
HARDNESS - 6 
PLEOCHROISM - weak 
AKISCTROPISM - n i c c o l i t e , ch£lcopyrite, p y r r h o t i t e 
ETCH TESTS -

HgCl 0, KOH, KCN, HC1, Fed- : (-) 
HN'Ô  : t a r n i s h e s brown 

MICROCHEMICAL TESTS - (+) Fe 

TEXT!RES AND PARAGE!--:ESIS 

The rough banding observed i n hand-specimen and 
po l i s h e d s e c t i o n possesses d e f i n i t e c h a r a c t e r i s t i c s of f r a c 
t u r e - f i l l e d ore m i n e r a l i z a t i o n . The shear-zone f r a c t u r e s are 
of many v a r i a b l e widths. This i s evidenced by some banding 
which i n c l u d e s p y r i t e , a r s e n o p y r i t e , s p h a l e r i t e , b o . l a n g e r i t e , 
s p h a l e r i t e , a r s e n o p y r i t e , p y r i t e , and other "banding" which 
hes only p y r i t e and arsenopyrite as disseminated masses. 
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There appear t c be two generations of m i n e r a l i z a t i o n . 
The f i r s t aqueous m i n e r a l i z i n g s o l u t i o n s to ascend through the 
permeable po r t i o n s of the f r a c t u r e f i s s u r e s deposited p y r i t e , 
a r s e n o p y r i t e and p y r r h o t i t e . They were r e l a t i v e l y poor i n 
precious metals. I 

L a t e r , a second generation of precious metal-bearing 
s o l u t i o n s ascended the same channels and f i l l e d , i n the 
remaining, u n f i l l e d p o r t i o n s of the f r a c t u r e f i s s u r e s . A c c o r d 
ing to the r e g u l a r sequence of d e p o s i t i o n , the m i n e r a l i z i n g 
reacted w i t h the w a l l rock, became supersaturated, and p r e c i 
p i t a t e d . The r e s u l t a n t sequence w s more p y r r h o t i t e , s p h a l e r i t e , 
c h a l c o p y r i t e , galena, t e t r a h e d r i t e , boulangerite, p y r a r g y r i t e , 
and owyheeite. 

A p o s t - d e p o s i t i f n a l event was super, ene a l t e r a t i o n 
of p y r i t e , p y r r h o t i t e and s p h a l e r i t e to marcasite. A c i d i c 
c o n d i t i o n s must have g r a d u a l l y developed' and l i k e l y s t i l l e x i s t s 
at the present time. 

Another post-ore fea t u r e was minor f a u l t i n g . I t can 
be seen i n one of the p o l i s h e d s e c t i o n s : 
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that s u f f i c i e n t temperature and pressure were produced to a l l l o w 
minor r e m o b i l i z a t i c n of the other minerals because they show 
occ a s i o n a l c o n t i n u a t i o n across the f a u l t l i n e . 

The minerals present and t h e i r coarse e u t e c t i c 
t e x t u r e i n d i c a t e - a complete overlapping of a l l three tempera
ture d i v i s i o n s of hydrothermal d e p o s i t s . E a r l y d e p o s i t i o n 
of the p y r i t e , a r s e n o p y r i t e and p y r r h o t i t e denotes a high 
temperature (hypothermal) environment. Deposition of galena, 
t e t r a h e d r i t e , s p h a l e r i t e , c h a l c o p y r i t e and boulangerite denote 
a mesothermal environment. F i n a l l y , the s i l v e r s u l f o - s a l t s — 
p y r a r g y r i t e and o w y h e e i t e — i n d i c a t e a d e f i n i t e c o o l i n g to 
below 250°C (e p i t h e r m a l ) . 

The ore body can be c l a s s i f i e d as an epigenetic 
replacement deposit along shear or sheeted, f i s s u r e zones. 

MODE:-
P y r i t e 30 % 
Arsenopyrite 8 . % 
P y r r h o t i t e 15 % 
S p h a l e r i t e 15 % 
C h a l c o p y r i t e 5 % 
Galena 10 % 
T e t r a h e d r i t e 5 f> 

Boulangerite 10 % 
P y r a r g y r i t e 0.09 % 
Owyheeite 0.01 % 
Marcasite 1.9 % 

100 % 
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