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FOREWORD 

T h i s r e p o r t was w r i t t e n i n p a r t i a l f u l f i l l m e n t 

o f the r e q u i r e m e n t s of the M i n e r a l o g r a p h y Course (Geology 

4 0 9 ) , of the U n i v e r s i t y of B r i t i s h C o l u m b i a . 

The f a c i l i t i e s p r o v i d e d i n tne M i n e r a l o g r a p h y 

l a b o r a t o r y , a t t h i s u n i v e r s i t y , w e r e employed t o a s c e r t a i n 

t h e i n f o r m a t i o n r e c o r d e d i n t h i s r e p o r t . The a u t h o r wishes 

t o acknowledge the w i l l i n g a s s i s t a n c e g i v e n t o him by Dr. 

R.M.Thompson and J . Gower, b o t h o f the department of 

Geology and Geography of the U n i v e r s i t y o f B r i t i s h C olumbia. 



ABSTRACT 

The Rainbow M i n e r a l S u i t e i s composed of one 

m a s s i v e , m e t a l l i c specimen and e l e v e n s i d e r i t e - j a m e s o n i t e 

specimens. These samples were c o l l e c t e d randomly from the 

p r o p e r t y , w h i c h i s r e p o r t e d , by C.E. C a i r n e s , t o have b o t h 

c o n t a c t metamorphic and v e i n type m i n e r a l d e p o s i t s . 

J a m e s o n i t e , the most abundant s u l p h i d e m i n e r a l , o c c u r s as 

p r i s m a t i c c r y s t a l s , o r i e n t e d i n a c c o r d a n c e w i t h a r a d i a t i n g , 

\ ^ o l l o f o r m growth o f s i d e r i t e c r y s t a l s . The s t r u c t u r e i n most 

of the specimens appears t o have r e s u l t e d from s o l i d i f i c a t i o n 
thin 

( c r y s t a l g r o w t h ) , of t h e i r c o a t i n g s of a c o l l o i d a l s o l u t i o n 

t h a t was d e p o s i t e d from h y d r o t h e r m a l s o l u t i o n s . The b a n d i n g 
e 

was i n t e r m i t t e n t ana was c h a r a c t e r i z e d by a v a r i a b l e 

c h e m i c a l c o m p o s i t i o n . 

The o t h e r s u l p h i d e s p r e s e n t , i n o r d e r o f t h e i r 

abundance a r e : p y r r h o t 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 , 

C h a l c o p y r i t e , P y r i t e and G a l e n a . The p a r a g e n e s i s of t h e s e 

m i n e r a l s i s i l l u s t r a t e d on page 12 # 

The g o l d and s i l v e r c o n t e n t o f t h i s m i n e r a l 

d e p o s i t i s not r e p r e s e n t e d by g o l d o r s i l v e r m i n e r a l s i n 
polished 

trie t h i n s u c t i o n s . I t was shown m i c r o c h e m i c a l l y t h a t g o l d 

was c o n t a i n e d i n a r s e n o p y r i t e , a n d s i l v e r i n t e t r a h e d r i t e . 



M a t e r i a l f o r the t e s t s was t a k e n from hand specimen #7. 

The m i n e r a l i z a t i o n o c c u r r e d i n post l o w e r 
e 

C r e t a c e o u s time under c o n d i t i o n s r a n g i n g from mesothermal 

t o e p i t h e r m a l . The source of the m i n e r a l i z i n g f l u i d s i s 

b e l i e v e d t o have been a q u a r t z d i o r i t e i n t r u s i v e , exposed 

i m m e d i a t e l y e a s t of the Rainbow M i n e r a l C l a i m . 

ir 



L o c a t i o n 

Geology 
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THE MINERALOGRA PHY OP THE RAINBOW M.C. 

SUMALLOW RIVER BRITISH COLUMBIA 

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

T h i s i s a r e p o r t on the m i c r o s c o p i c s t u d y of a 

group of m i n e r a l specimens c o l l e c t e d by Dr. H.V. Warren a t 

the Rainbow M i n e r a l C l a i m on the Summalow R i v e r , B r i t i s h 

C o l u m b i a . T h e ' r i v e r runs s o u t h e a s t e r l y , p a r a l l e l t o the 

H o p e - P r i n c e t o n Highway,to j o i n the S k a g i t R i v e r w h i c h f l o w s 

s o u t h e r l y i n t o the S t a t e of Washington. The c l a i m i s 22 

m i l e s s o u t h e a s t of Hope, B r i t i s h C o l u m b i a . 

low grade Pb, Zn, Cu,Sb, Pe J^ulphide d e p o s i t s t h a t c a r r y 

some g o l d and s i l v e r . G e n e r a l l y the m i n e r a l d e p o s i t s f a l l 

u n d e r two groups: 

replacement d e p o s i t s c h i e f l y i n l i m e s t o n e , whose p r i n c i p l e 

v a l u e s a r e i n g o l d and copper; 

(2) L e a d - s i l v e r v e i n d e p o s i t s . 

The Rainbow group c o n s i s t s o f b o t h t y p e s . ̂  

The d e p o s i t s a r e i n C a r b o n i f e r o u s r o c k s t h a t 

c o n t a i n banded c h e r t , a r g i l l i t e s and l i m e s i l i c a t e r o c k 
1 C a i r n e s , C.E. G e o l o g i c a l E x p l o r a t i o n s i n Y a l e & S i m i l -

kameen M i n i n g D i v i s i o n s , Government of Canada Department o f 
M i l e s , Summary R e p o r t , ( P a r t A) f o r 1922 # 

The m i n e r a l d e p o s i t s i n t h i s a r e a are g e n e r a l l y 

(1) C o n t a c t metaiiiorphic and h i g n temperature 
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members. They are c h a r a c t e r i z e d by an abundance of j a m e s o n i t e 

a s s o c i a t e d w i t h s i d e r i t e . J a m esonite i s r e p o r t e d i n the 7 t h 

E d i t i o n of Dana, 1942, as a l s o o c c u r r i n g a t : n S l a t Creek 

and MacKay, C u s t e r County and e lsewhere i n Idaho; i n B r i t i s h 

Columbia i n the E a s t Kootenay and o t h e r d i s t r i c t s ; a l s o n e a r 

F r e d e r i c k t o n , New B r u n s w i c k and i n d o l o m i t e near B a r r i e , 

F r o n t e n a c County, O n t a r i o . 1 1 f / 4 C W U L 

Reports by the mine r e c o r d e r s o f the Y a l e M i n i n g 

D i v i s i o n g i v e i n f o r m a t i o n on the development o f the 

p r o p e r t i e s i n t h i s a r e a . A summary r e p o r t i n 1923 by C.E. 

C a i r n e s , of the G e o l o g i c a l S u r v e y o f C a n a d a , c o n t a i n s the 

ore m i n e r a l s p r e s e n t , the g e o l o g y of the c o u n t r y r o c k , some 

i n f o r m a t i o n on the development, and a b r i e f t h e o r i z a t i o n on 

the f o r m a t i o n of the d e p o s i t s . w M i n e r a l o g i c a l Notes" by 

H.V.Warren on n O r e M i n e r a l s from Western Canada** g i v e ~~ ^ / ? 

r e s u l t s of s p e c t o g r a p h i c a n a l y s e s o f the j a m e s o n i t e i n t h i s 

m i n e r a l d e p o s i t . 

The Rainbow M i n e r a l C l a i m , Sumallow R i v e r B.C. 

M i n e r a l i z a t i o n and Geology 

The m i n e r a l b o d i e s o f the Rainbow Group are 

g e n e r a l l y low-grade w i t h h i g h pay s t r e a k s . The m i n e r a l s 

p r e s e n t i n c l u d e g a l e n a , s p h a l e r i t e , ^ c a U o o p y r i t e , p y r i t e , 

p y r r h o t i t e and a r s e n o p y r i t e . S u l p h a n t i m o n i d e ( j a m e s o n i t e 
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1 
P 

and b e r t h i e r i t e ) and s u l p h a r s e n i d e s a l t s of l e a d and copper 
gangue 

are p r e s e n t i n minor p r o p o r t i o n s . Q u a r t s i s the c h i e f gm*ge 

m i n e r a l . G o l d and s i l v e r have been shown t o be p r e s e n t i n 

a s m e l t e r r e p o r t from T r a i l , B.C. A s p e c t o g r a p h i c a n a l y s i s , 

a t t h e U n i v e r s i t y o f T o r o n t o , showed t r a c e s o f Ag, Cu, and 

As p r e s e n t i n j a m e s o n i t e i n a d d i t i o n t o the main c o n s t i t u e n t s 

o f t h e m i n e r a l (4PbS.FeS.3SbgS 3). 

The Rainbow Group o c c u r s i n C a r b o n i f e r o u s r o c k s . 

These a r e c h i e f l y banded c h e r t s and a r g i l l i t e , w i t h s m a l l 

p o r t i o n s of g r e e n s t o n e . To the e a s t of t h i s p r o p e r t y i s the 

a r e a of q u a r t z d i o r i t e w h i c h t o g e t h e r w i t h a number o f 

porphyry dykes, t h a t a re p r o b a b l y o f f - s h o o t s from the l a r g e r 

i n t r u s i v e , i s r e g a r d e d as the p a r t i c u l a r s o u r c e o f the 

metamorphism and m i n e r a l i z a t i o n o f the group. S h o r t l y b e f o r e 

i n t r u s i o n of a u a r t z d i o r i t e and dyk e s , the f o r m a t i o n s were 

s u b j e c t e d t o c o n s i d e r a b l e f r a c t u r i n g and d e f o r m a t i o n ; the 

a s c e n d i n g h o t s o l u t i o n s f o l l o w e d the r e s u l t a n t l i n e s o f 

weakness. The v e i n s a r e m o s t l y l e s s t h a n h a l f a f o o t wide. 

They s t r i k e 60° e a s t w i t h a s t e e p d i p and t h e y are g e n e r a l l y 

p a r a l l e l . w 0 n the whole the v e i n d e p o s i t s have w e l l -

d e f i n e d w a l l s , but the ore d e p o s i t s may occupy a zone of 

f r a c t u r i n g a l o n g w h i c h m i n e r a l i z a t i o n o c c u r s , and on e i t h e r 

s i a e of wh i c h the r o c k s a r e impregnated f o r a v a r i a b l e 

d i s t a n c e w i t h o u t l i m i t i n g w a l l s . n ^ 

2 C a i r n e s C.E. Summary R e p o r t , 1922. 
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These d e p o s i t s a r e i n v a r i a b l y low grade and 
depend f o r t h e i r economic importance on t h e i r 
b u l k , w h i c h i s i n c e r t a i n cases l a r g e , and on 
t r a n s p o r t a t i o n f a c i l i t i e s , w h i c h up t o the 
p r e s e n t , have been poor. I f a t r a n s p r o v i n c i a l 
highway were b u i l t t h r o u g h t h i s s e c t i o n , an 
impetus would d o u b t l e s s be g i v e n t o b o t h 
p r o s p e c t i n g and Development work/' The highway 
has now been c o n s t r u c t e d . ^ 

1914: The f i r s t a c t u a l shipment t o T r a i l of ore from the 

s h i p p e d from the Rainbow Group. (The Rainbow Group 

was co m p r i s e d o f f o u r m i n e r a l c l a i m s ; the Rainbow, 

lie no, Wonder, and Wonder #2). The owner was Canada-

S t a t e s M i n i n g Development C o r p o r a t i o n L t d . The 

a s s a y s o f the shipment o f ore were as f o l l o w s : 

Au - 0.6 o z / t o n (0.0002$) 

Ag - 15.7 o z / t o n (0.05%) 

Cu - 0.7$ 

Zn - 2.8$ 

1920: No work was b e i n g done on the p r o p e r t y . 

1923: The development work t o t h i s t i me c o n s i s t e d o f a number 

of open c u t s and two s h o r t a d i t s on a s e r i e s of narrow 

v e i n s and on l e s s r e g u l a r r e p l a c e m e n t d e p o s i t s . 

1929: Under the o p t i o n o f Hope H o l d i n g s , L t d . , p l a n s were 

made t o d r i l l a c r o s s c u t t o i n t e r c e p t ore thought t o 

be i n d i c a t e d by a s u r f a c e exposure I n w h i c h some s c a n t y 

H i s t o r y and Development Work 

Y a l e m i n i n g D i v i s i o n was made. Twenty tons were 
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m i n e r a l i z a t i o n was f o u n d . The o p e r a t i o n s were suspended 

p e n d i n g f u r t h e r s u r f a c e p r o s p e c t work. 

1951: A p p a r e n t l y no work has been done on th e s e c l a i m s s i n c e 

1929. There was no a c t i v i t y a t the time Dr. Warren 

c o l l e c t e d these specimens i n 1948. 

M i n e r a l o g r a p h i c S t u d y 

Megascopic E x a m i n a t i o n 

There a r e twelve specimens c o m p r i s i n g t h i s 

m i n e r a l o g r a p h y problem. The specimens are e s s e n t i a l l y a l l 

the same s t r u c t u r e and m i n e r a l o g y . They a l l have a vuggy 

n a t u r e on t h e i r s u r f a c e s and some t i m e s a t c o n s i d e r a b l e d e p t h 

below t h e s u r f a c e s . The s t r u c t u r e of these specimens w i l l be 
i 

c o n s i d e r e d l a t e r ; Zn g e n e r a l the open spaces and comb 

s t r u c t u r e o f q u a r t z and s i d e r i t e suggest f r e e growth of 

m i n e r a l s outward from a q u a r t z a r e a . Y e l l o w and brown 
SphetfuLes 

s - p h o r i c a l s i n the d a r k m i n e r a l i z e d s i d e r i t e a r e c h a r a c t e r 

i s t i c of the specimens. The specimens v a r y somewhat i n 

the degree o f s i a e r i t e and j a m e s o n i t e m i n e r a l i z a t i o n . M o s t l y 

j a m e s o n i t e o c c u r s as u n s u p p o r t e d p r i s m a t i c c r y s t a l s , but i n 

specimen #9 i t i s massive and f i l l s a l l spaces not o c c u p i e d 

by s i a e r i t e s p h e r u l i t e s . 

One specimen i n the s u i t e of o r e s , ( # 6 ) , i s unique 

i n t h a t i t i s almost e n t i r e l y composed o f massive Pe, Zn, Gu, 

As s u l p h i d e s . Q u a r t z and l i m o n i t e o c c u r s p a r s e l y as the 
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gangue. T h i s specim&n e x i i i b i t s a rough b a n d i n g of the f o u r 

most abundant m i n e r a l s . The o r d e r i s q u a r t z , s p h a l e r i t e , 

q u a r t z , a r s e n o p y r i t e , p y r r h o t i t e and p y r i t e , and t h e n 

s p h a l e r i t e once more. T h i s s t r u c t u r e r e p r e s e n t s a s e r i e s of 

d e p o s i t i o n s , presumably i n a v e i n . 

A l l the m i n e r a l s p r e s e n t i n the specimens are 

a p p a r e n t m e g a s c o p i c a l l y , but not a l l c o u l d be i d e n t i f i e d . 
t 

Those i d e n t i f i e d were !Z?alc, q u a r t z , l i m o n i t e , c a l c i t e , 

s i d e r i t e , a r s e n o p y r i t e , p y r r h o t i t e , s p h a l e r i t e and 

t e t r a h e d r i t e . A l s o p r e s e n t were p r i s m a t i c b l a c k o r b l u e 

c r y s t a l s ( j a m e s o n i t e ) and p r i s m a t i c y e l l o w c r y s t a l s 

( a n g l e s i t e ) . 

F r e s h s u r f a c e s of the s i a e r i t e - j a m e s o n i t e specimens 

ar e g r e e n i s h w h i t e to cream c o l o r e d , due t o the abundance 

of q u a r t z and t a l c . M i n e r a l i z e d p o r t i o n s a r e d a r k due t o 

j a m e s o n i t e i n the s i d e r i t e . On the weathered s u r f a c e the 

s e c o n d a r y m i n e r a l s , l i m o n i t e and a n g l e s i t e a r e b r o w n i s h 

reds and y e l l o w . 

The specimens were c o l l e c t e d a t random and no 

r e c o r d o f t h e i r o r i g i n a l s t r u c t u r a l l o c a t i o n i s a v a i l a b l e . 

M i c r o s c o p i c E x a m i n a t i o n 

The m i n e r a l s i d e n t i f i e d i n the p o l i s h e d s e c t i o n s 

are l i s t e d below w i t h t h e i r d i s t i n g u i s h i n g c h a r a c t e r i s t i c s . 
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A r s e n o p y r i t e - The p r i s m a t i c c r y s t a l shapes, the s i l v e r y 

w h i t e c o l o r and hardness of P i n d i c a t e d a r s e n o p y r i t e , 

m i c r o s c o p i c a l l y as w e l l as m e g a s c o p i c a l l y . The m i n e r a l was 

d i s t i n g u i s h e d from w h i t e ^ p y r i t e by i t s a n i s o t r o p i c n a t u r e 

and from l o u ^ o p y r i t e - by i t s n e g a t i v e r e a c t i o n t o aaHnO^ 

e t c h t e s t . M i c r o c h e m i c a l t e s t s were p o s i t i v e f o r g o l d i n 

t h i s m i n e r a l . 7 

G h a l c o p y r i t e - The b r a s s y e l l o w c o l o r , hardness C, and 

b r i t t l e n e s s a r e c h a r a c t e r i s t i c . The m i n e r a l was s l i g h t l y 

a n i s o t r o p i c c h a n g ing from darkness t o a brown, A m i c r o -

c h e m i c a l t e s t proved the presence of copper and was 

n e g a t i v e f o r n i c k e l , i n d i c a t i n g t h a t p e n t l a n d i t e , a common 

a s s o c i a t e , (and v e r y s i m i l a r t o c h a l c o p y r i t e ) was not 

p r e s e n t . , . 

Galena - The more ob v i o u s c h a r a c t e r i s t i c s ; hardness B, galena 

w h i t e c o l o r , p a r a l l e l t r i a n g u l a r c l e a v a g e p i t s , and 

b r i t t l e n e s s f were used to i d e n t i f y the m i n e r a l , I s o t r o p i s m 

and t he HNO e t c h t e s t v e r i f i e d the i d e n t i f i c a t i o n . 
o 

P y r i t e - The m i n e r a l was d i s t i n g u i s h e d from m a r c a s i t e by i t s 

i s o t r o p i c n a t u r e . I t can e a s i l y be d e t e r m i n e d i n p o l i s h e d 

s e c t i o n by i t s p a l e y e l l o w c o l o r , poor p o l i s h , square o u t 

l i n e and hardness of E. 
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P y r r h o t i t e - T h i s m i n e r a l i s h i g h l y magnetic and i s o t r o p i c . 

I t s creamy gr a y c o l o r and hardness of D were a l s o of u s e , 

but e t c h t e s t s were employed to i d e n t i f y the m i n e r a l ; KOH 

s t a i n e d brown, KGI formed a brown h a l o on the m i n e r a l and the 

drop t u r n e d y e l l o w , HNO_ e f f e r v e s c e d ana s l i g h t l y s t a i n e d 
3 

brown, and HgClg, KGn, F e C l g were n e g a t i v e . I f t h i s 

m i n e r a l i s n i c k e l i f e r o u s i t i s o n l y s l i g h t l y s o ; o n l y 

t h r e e o r f o u r i n d i s t i n c t b l a c k spheres were p r e s e n t i n the 

m i c r o c h e m i c a l t e s t . 

S p h a l e r i t e - The r e s i n o u s l u s t r e and i n t e r n a l r e f l e c t i o n 

s u g g e s t e d t h i s m i n e r a l . M i c r o c h e m i c a l t e s t s were p o s i t i v e 

f o r Zn, Fe and Cu (Cu was from an i n t e r g r o w t h w i t h c h a l c o -

p y r i t e ) . The g r a y c o l o r , hardness from B t o C, c l e a v a g e s , 

(megoscopic), and i s o t r o p i s m were h e l p f u l i n c o n f i r m i n g t h e 

i d e n t i f i c a t i o n . 

J a mesonite - T h i s m i n e r a l had a hardness of B and was 

a n i s o t r o p i c w i t h t ) l u e , g r a y , and brown i n t e r f e r e n c e c o l o r s . 

I t was grouped by e t c h t e s t s and i d e n t i f i e d by m i c r o -

c h e m i c a l t e s t s ( p o s i t i v e f o r Sb, Fe and P b . ) . The e t c h 

t e s t s were: KOH, i r r i a e s c e n t ; HC1, poor t o n e g a t i v e ; 

HNO^, brown t o b l u e c o l o r e d s t a i n w i t h no e f f e r v e s c e n c e ; 

aqua r e g i a , e f f e r v e s c e n c e w i t h a brown s t a i n . HgCl^, KCn 

and FeClg were n e g a t i v e . The m i n e r a l was i d e n t i f i e d from 

b e r t h i e r i t e by i t s hardness of B, ( b e r t h i e r i t e has a hardness 

of D) • 



9 

A p o s i t i v e m i c r o - c h e m i c a l t e s t f o r s i l v e r was 

o b t a i n e d from an a r e a , i n specimen #7, b e l i e v e d t o be 

massive j a m e s o n i t e . Dr. Thompson su g g e s t e d t h a t t h i s min

e r a l was j f e t r a h e d r i t e . F o r m e r l y , c h e m i c a l t e s t s f o r Gu, pb, 

Sb and Fe were proven p o s i t i v e f o r t h i s m i n e r a l ; ( t h e 

copper was b e l i e v e d to have come from c h a l c o p y r i t e ) . A 

c o n e h o i d a l f r a c t u r e i s p r e s e n t t h a t i s c h a r a c t e r i s t i c of 

t e t r a h e d r i t e and not of j a m e s o n i t e . A l s o , s t r a i g h t s i d e s 

m e e t i n g a t a w e l l d e f i n e d 60 degree an g l e bound the m i n e r a l , 

s u g g e s t i n g a t e t r a h e d r a l c r y s t a l f»tpuctupe. No t e t r a h e d r i t e 

was i d e n t i f i e d i n the p o l i s h e d s e c t i o n s , but on the s t r e n g t h 

o f : X - r a y i a e n t i f i c a t i o n o f j a m e s o n i t e (4PbS . FeS. 3Sbg Sg) 

and not owyheeite (SPbS . SAg^S . 5 S b 0 S-_); the p o s i t i v e 

t e s t f o r Cu and Ag i n the m i n e r a l mass; and the megascopic 

e v i d e n c e s i g h t e d above; the presence of t e t r a h e d r i t e i s 

s t r o n g l y i n d i c a t e d . J? % M^JJA * feJL J' ^ t J ^ ^ / 

N o n - m e t a l l i c m i n e r a l s were i d e n t i f i e d by t h i n 

s e c t i o n s , X -ray and m i c r o c h e m i c a l t e s t s , ^hose p r e s e n t i n 

the specimens are l i s t e d h e r e . 

S i d e r i t e - O p t i c p r o p e r t i e s , ( c l e a v a g e , v a r i a b l e r e l i e f , 

p s e u a o u n i a x i a l ^ i n d i c a t e d a c a r b o n a t e , and X - r a y examinat

i o n p roved s i a e r i t e . 

C e r u s s i t e - Trie c a r b o n a t e c h a r a c t e r i s t i c s i n t h i n s e c t i o n and 

the e x i s t e n c e o f h i g h r e l i e f a t a l l t i m e s was i n d i c a t i v e 
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of c e r u s s i t e . 

T a l c - T h i s m i n e r a l was r e c o g n i z e d by megascopic e x a m i n a t i o n , 

(hardness of 2 and green c o l o r ) , and a l s o i n t h i n s e c t i o n 

where i t o c c u r r e d , a p p a r e n t l y , as an a l t e r a t i o n p r o d uct 

on the b o u n d a r i e s o f i s o l a t e d c e r u s s i t e c r y s t a l s . I t a l s o 

o c c u r s as f e a t h e r y f l a k e s w i t h i n the o u a r t z a r e a s . 

A n g l e s i t e - The secondary y e l l o w prisms were i d e n t i f i e d by 

X- r a y. 

F a r a g e n e s i s 

1 
The M e t a l l i c S u l p h i d e s 

The p a r a g e n e s i s o f the m e t a l l i c s u l p h i d e s i s 

r e a a i l y o b t a i n e d from the massive m e t a l l i c specimen p r e s e n t 

i n the s u i t e . I n the p o l i s h e d s e c t i o n i t appears t h a t 

p y r r h o t i t e has been emplaced f i r s t . The v e i n was t h e n 

s h e a r e d , r e s u l t i n g i n t h e development of a t w i n s t r u c t u r e 

i n the p y r r h o t i t e , and f i n a l l y t he zone was f r a c t u r e d and 

d i l a t e d , perhaps by the r e l e a s e of the s h e a r i n g s t r e s s e s . 

F i r s t , s m a l l q u a n t i t i e s o f p y r i t e , and t h e n g r e a t e r quant

i t i e s of a r s e n o p y r i t e , were p r e c i p i t a t e d i n the open spaces 

and h e a l e a them. Q u a r t z was t n e n d e p o s i t e d on the o u t e r 

s u r f a c e of the a r s e n o p y r i t e . T e n s i o n appears t o h f v e 

caused d i l a t i o n i n the q u a r t z zone whicn was then m i n e r a l 

i z e d by s p h a l e r i t e , c h a l c o p y r i t e , a n d g a l e n a . S m a l l areas o f 

these t h r e e m i n e r a l s o c c u r throughout the s e c t i o n a l o n g 
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b o u n d a r i e s o f the m i n e r a l s f o r m e r l y d e p o s i t e d . Presumably 

some of t h e s e l a t t e r m i n e r a l s worked a l o n g the m i n e r a l 

b o u n d a r i e s , out from the main zone o f d e p o s i t i o n . I n the 

hand specimen, s p h a l e r i t e a l s o o c c u r s a d j a c e n t t o the 

o r i g i n a l p y r r h o t i t e , p a r a l l e l i n g the s p h a l e r i t e zone on the 

o t h e r end of t h e specimen. S i n c e the p a r a g e n e s i s of the 

s u l p h i d e s has f o l l o w e d tne o r d e r of d e p o s i t i o n , as s e t out by 

L i n d g r e n j i t i s r e a s o n a b l e t o b e l i e v e the s p h a l e r i t e was a l l 

d e p o s i t e d a t the same time a l o n g two breaks i n the v e i n . 

M inute v e i n s i n the p y r r h o t i t e c u t a l l the m i n e r a l s i n the 

specimen a t p l a c e s . These v e i n s appear to be f i l l e d w i t h 

a u a r t z and seconda r y i r o n o x i d e s . 

Any f u r t h e r t h e o r i z a t i o n upon the mode o f depos

i t i o n i s i m p o s s i b l e , because none o f the c o u n t r y r o c k i s 

r e c o g n i z a b l e i n the specimen. The o n l y r e l a t i o n s t o s t r u c t u r e 

a r e ; the p a r a l l e l b a n d i n g o f the m i n e r a l s , and the s u r f a c e 

of the q u a r t z band, w h i c h has broken c l e a n l y , s u g g e s t i n g 

t h a t t h i s i s the c o n t a c t between the w a l l r o c k and the 

m i n e r a l i z e d v e i n . The o n l y replacement t e x t u r e seen was 

where c n a l c o p y r i t e , s p h a l e r i t e and g a l e n a were i n t r o d u c e d 

a l o n g m i n e r a l b o u n d a r i e s . 
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P a r a g e n e s i s of M i n e r a l s i n Specimen #6: 

p y r r h o t i t e 

P y r i t e 

A r s e n o p y r i t e 

Q u a r t z 

S p h a l e r i t e 

C h a l c o p y r i t e 

Galena 

The p a r a g e n e s i s of t h e s e m i n e r a l s was i n t e r p r e t e d 

by w e l l d e f i n e d s t r u c t u r e s . The m i c r o s c o p i c s t r u c t u r e s 

i n d i c a t e d the same o r d e r of d e p o s i t i o n as can be i n t e r p r e t e d 

by a megascopic e x a m i n a t i o n of s e c t i o n #6. I l l u s t r a t i o n s 

of t h e s e m i c r o s c o p i c s t r u c t u r e s would be i r r e l e v a n t , because 

t h e r e a r e no u n u s u a l c h a r a c t e r i s t i c s o f the d e p o s i t i o n a l 

c y c l e t h a t r e q u i r e e x p l a i n i n g . 

The presence of "mutual b o u n d a r i e s * s t r u c t u r e 

between the s p h a l e r i t e , c h a l c o p y r i t e and g a l e n a , wherever 

t h e y o c c u r i n the s e c t i o n s , i s e v i d e n c e o f contemporaneous 

d e p o s i t i o n o f t h e s e m i n e r a l s . 

The s u l p h i d e s l i s t e d i n o r d e r of t h e i r abundance 

i n specimen #6 a r e ; 
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p y r r h o t 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 

c h a l c o p y r i t e 

p y r i t e 

g a l e n a 

( J a m e s o n i t e i s the most abundant m i n e r a l i n the s u i t e o f 

s p e c i m e n s ) . 

The S i d e r i t e , Jamesonite specimens; 

The r e m a i n d e r of t h e specimens a r e c h a r a c t e r i z e d 

by q u a r t z , s i d e r i t e , and j a m e s o n i t e m i n e r a l i z a t i o n , James

o n i t e i s the o n l y s u l p h i d e t h a t o c c u r s i n abundance i n the 

s i d e r i t e p r o v i n c e . O c c a s i o n a l l y the s p h a l e r i t e , c h a l c o p y r i t e , 

galena i n u e r g r o w t h , a r s e n o p y r i t e , and t e t r a h e d r i t e a l s o o c c u r 

i n t h i s zone. The s u l p h i d e s a r e more abundsnt i n the quartz 

p r o v i n c e o r on the b o u n d a r i e s between the o u a r t z and 

s i d e r i t e . The p a r a g e n e t i c r e l a t i o n o f j a m e s o n i t e t o the 

o t h e r s u l p h i d e s i s not known ex c e p t f o r t h i s sparce e v i d e n c e . 

The s i d e r i t e and j a m e s o n i t e d e p o s i t i o n a p p a r e n t l y t o o k p l a c e 

a f t e r the g r e a t e r p o r t i o n o f the s u l p h i d e s had been d e p o s i t e d . 

The s p h a l e r i t e , c h a l c o p y r i t e , g a l e n a , i n t e r g r o w t h t h a t was 

seen i n these specimens was i n the f o r m o f an i r r e g u l a r g l o b 

on the exposed s u r f a c e of s i d e r i t e . J a m e s o n i t e c r y s t a l s were 

not i n c l u d e d i n t h i s d e p o s i t , but t h e y coat i t s s u r f a c e , 

t h e r e f o r e , the s u l p h o - s a l t s a p p a r e n t l y r e p r e s e n t a l a t e 
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s t a g e i n a p e r i o d of s i d e r i t e c r y s t a l growtn and the f i r s t 

phase of one of the i n t e r m i t t e n t p e r i o d s o f j a m e s o n i t e 

d e p o s i t i o n . 

These specimens e s s e n t i a l l y e x h i b i t open space 

growth of c r y s t a l s , t h e r e f o r e t h e y cannot r e p r e s e n t r e p l a c e 

ment i n the t r u e sense o f the term. The m i n e r a l i z a t i o n may 

have t a k e n p l a c e i n open vugs i n a l i m e s t o n e h o r i z o n , o r 

t h e s e specimens may be from v e i n s . From th e abundance of 

c a r b o n a t e m i n e r a l s i n the specimens i t would seem t h a t a 

l i m e s t o n e h o r i z o n had a f u n c t i o n i n the m i n e r a l i z a t i o n . 

A l l o f these specimens have a f i n e g r a i n e d q u a r t z 

zone upon w h i c h w e l l d e veloped comb q u a r t z has grown. On 

t h i s rough s u r f a c e c o l l o f o r m s i d e r i t e has grown. These 

s p n e r u l i t e s are composed 01 t n i n , l e n t i c u l a r c r y s t a l s 

( t y p i c a l of the c a r b o n a t e s ) t h a t have grown i n a r a d i a l 

f a s h i o n from eacn s m a l l p r o t r u s i o n on t h e q u a r t z s u r f a c e . 

These s p h e r u l i t e s o f s i d e r i t e do not grow beyond 3 t o 4 

m i l l i m e t r e s i n d i a m e t e r , t h e r e f o r e the vuggy mass i s made up 

of an a c c u m u l a t i o n o f s p h e r e s . The l i m i t a t i o n as t o the s i z e 

of the spheres and the r a d i a t i n g n a t u r e o f the s i d e r i t e 

c r y s t a l s i n these s p h e r u l i t e s , suggests t h a t the s i d e r i t e 

p r e c i p i t a t e d from a c o l l o i d a l c o a t i n g on the q u a r t z w a l l s . 

E x c e s s i r o n p r e s e n t i n the s o l u t i o n would form the cream 

c o l o r e d h a l o s p r e s e n t i n the s i d e r i t e c r y s t a l s a t a s h o r t 

d i s t a n c e from the o r i g i n a l s u r f a c e o f d e p o s i t i o n , o r from 
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the c e n t r e of a a p h o r l c a i w h i c h has formed around an i s o l 

a t e d q u a r t z c r y s t a l . The rough, comb q u a r t z s u r f a c e s caused 

the y e l l o w i s h s i d e r i t e bands bounding the q u a r t z p r o v i n c e s , 

t o be v e r y i r r e g u l a r and c u s p a t e . 

S t a i n e d s i a e r i t e i s mentioned i n Dana's Textbook 

o f M i n e r a l o g y , f o u r t h e d i t i o n , and i n o t h e r m i n e r a l o g r a p h i c 

p a p e r s . Dr. Watson mentions a b u f f c o l o r e d c a l c i t e o c c u r r i n g 

i n the c o l l o f o r m s u l p h i d e v e i n s o f F o r t /u P o r t p e n i n s u l a , 

Newfoundland. Edwards speaks o f the f l u c t u a t i o n of the i r o n 

c o n t e n t i n c o l l o i d a l s o l u t i o n s from which c o l l o f o r m c a s s i t -

e r i t e i s d e p o s i t e d . "Presumably the i r o n c o n t e n t o f the 

s o l u t i o n s d e p o s i t i n g the c a s s i t e r i t e f l u c t u a t e d and when 

i t was i r o n - r i c h , h e m a t i t e and f e r r i f e r o u s c a s s i t e r i t e ?;ere 

f o r m e d . " 5 

Jamesonite i s randomly s c a t t e r e d t h r o u g h the 

s i d e r i t e , but i t i s g e n e r a l l y f o u n d on the convex s i a e of 

the cream c o l o r e d h a l o s . Cuspate a r e a s o f c o n c e n t r a t e d 

j a m e s o n i t e are found where t h r e e o r more i r o n h a l o s show the 

o u t l i n e of a r e s t r i c t e d open space t h a t was s u b s e q u e n t l y 

f i l l e a w i t h c l e a r s i a e r i t e and j a m e s o n i t e . I n some l o c a l 

i t i e s a l t e r n a t e b l a c k and cream banded h a l o s have formed by 

the r h y t h m i c f o r m a t i o n o f j a m e s o n i t e ana s t a i n e d s i d e r i t e 

l a y e r s . D u r i n g t h e l a t t e r s t a g e s , a t l e a s t , j a m e s o n i t e has 

grown as i s o l a t e d c r y s t a l s on the f r e e s u r f a c e s o f the 

s i d e r i t e s p e r u l i t e s . The s t r u c t u r e o f the p o l i s h e d s e c t i o n s 
A 

3 Edwards, T e x t u r e of Ore M i n e r a l s , A u s t r a l i a n 
I n s t i t u t e of M i n i n g ana M e t a l l u r g y , 1947. 
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i n d i c a t e t h a t the j a m e s o n i t e has been d e p o s i t e d i n t h i s way 

throu g h o u t an i n t e r m i t t e n t d e p o s i t i o n and c r y s t a l l i z a t i o n o f 

s i d e r i t e . 

A l t e r n a t i n g bands of g a l e n a , s p h a l e r i t e and s i d e r i t e 

are r e p o r t e d by Edwards t o o c c u r a t Mt. Magnet i n Tasmania, 

The s t r u c t u r e was b e l i e v e d t o have been caused by r h y t h m i c 

d e p o s i t i o n , as^|^Il£, of s u l p h i d e s and non s u l p h i d e s from 
3 

the same s o l u t i o n . 

t 
i n specimen #9 massive j a m e s o n i t e i s i n t e r s t i t i a l 

between q u a r t z g r a i n s and s i d e r i t e s p h e r u l i t e s . pew cream 

c o l o r e d h a l o s are p r e s e n t h e r e , as c o n t r o l f o r the jameson

i t e . I n o t h e r specimens, such as #7, the j a m e s o n i t e o c c u r s 

i n t h i n , g e n e r a l l y r a d i a t i e l i c r y s t a l s , c o n t r o l l e d by t h e 

s p h e r u l i t e b o u n d a r i e s o r by c r y s t a l b o u n d a r i e s w i t h i n the 

s p h e r u l i t e s . 

I n summary,it appears t h a t comb q u a r t z grew on 

a s i l i c i c w a l l r o c k , t h e n c o l l o i d a l s o l u t i o n s c o n t a i n i n g 

GOr, and excess i r o n , c o a t e a the rough q u a r t z s u r f a c e and 

s o l i d i f i e d . D u r i n g s o l i d i f i c a t i o n s i d e r i t e c r y s t a l s grew 

a c r o s s the c o l l o i d a l l a y e r s w i t h o u t d e s t r o y i n g the o r i g i n a l 

c o m p o s i t i o n o f each. S u b s e q u e n t l y c o l l o i d a l l a y e r s c o n t a i n 

i n g antimony, l e a d and excess i r o n were d e p o s i t e d and 

c r y s t a l l i z e d i n the same manner. The l a t t e r s t a ges of 

d e p o s i t i o n c o n t a i n no excess i r o n and c l e a r s i d e r i t e and 

3 Edwards, T e x t u r e s o f Ore M i n e r a l s , A u s t r a l i a n 
I n s t i t u t e of M i n i n g and M e t a l l u r g y , 1947. 
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j a m e s o n i t e were p r e c i p i t a t e d . There was a p e r i o d o f F e C o 3 

m i n e r a l i z a t i o n f o l l o w e d by d e p o s i t i o n s t h a t c o n t a i n e d 

i n c r e a s i n g amounts o f i r o n , ( t h e exce s s Pe s t a i n e d the FeCO^ 

a cream c o l o r ) . Subsequent d e p o s i t i o n s c o n t a i n e d Pb and Sb 

wh i c h combined w i t h s u l p h u r and t h e excess i r o n t o form 

j a m e s o n i t e . 

C e r / u s s i t e , t h a t was found i n t h i n s e c t i o n s , can 

be seen m e g a s c o p i c a l i y as brown s p o t s v ^ i t h i n the a u a r t z . 
Solutions 

T h i s m i n e r a l has presumably formea from supergene e n r i c h m e n t , 

s i n c e the m i n e r a l i z a t i o n had t a k e n p l a c e . 

Secondary M i n e r a l s \ 

some q u a r t z r e p r e s e n t the m i n e r a l s o f these specimens formed 

by o x i d a t i o n i n p l a c e o r from supergene s o l u t i o n s . 

L i m o n i t e - T h i s m i n e r a l i s e v i d e n c e d by a b r i c k r e d c o l o r 

a t i o n o f the cream c o l o r e d s i d e r i t e bands, and on the 

s u r f a c e s of t h e s u l p h i d e s c o n t a i n i n g i r o n . T r a n s p o r t e d 

l i m o n i t e has accumulated as massive d e p o s i t s i n some open 

spaces o f t h e r o c k . I t oc c u r s i n b o t h t y p e s o f specimen. 

A n g l e s i t e - A y e l l o w c o a t i n g o f p r i s m a t i c c r y s t a l s i s , i n 

p l a c e s , the l a s t s tage of d e p o s i t i o n on the s u r f a c e s o f 

the vuggy s i a e r i t e specimens. T h i s supergene m i n e r a l 

was i d e n t i f i e d by X - r a y . 

L i m o n i t e , a n g l e s i t e , c e r r u s s i t e , t a l c , and perhaps 
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C e r r u s s i t e - T h i s m i n e r a l o c c u r s w i t h i n the q u a r t z a r e a s 

as i s o l a t e d p e n t a g o n a l c r y s t a l s ; i t i s a l s o b e l i e v e d t o 

be supergene. 

T a l c - T a l c i s an a l t e r a t i o n p r o d u c t of u l t r a m a f / i c m i n e r a l s 

(e.g. o l i v i n e ana s e r p e n t i n e ) . The w i d e s p r e a d presence o f 

t h i s m i n e r a l w i t h the f i n e g r a i n e d o u a r t z of the specimens 

may i n d i c a t e the presence of a l t e r e d p o r t i o n s of the 

o r i g i n a l h o s t r o c k . | 

O r i g i n o f the D e p o s i t s 

Temperature and Age of M i n e r a l i z a t i o n 

The presence of two t y p e s o f specimen i n the 

Rainbow M.C. s u i t e , s u g g e s t s a t r a n s i t i o n o f temperature of 

d e p o s i t i o n . The l a c k o f open spaces and the abundance of 

medium temperature s u l p h i d e s i n specimen #6 i n d i c a t e s an 

i n i t i a l mesotherraal type of m i n e r a l i z a t i o n . L a t e r s t a g e s 

r e s u l t e d i n abundant d e p o s i t i o n of s i d e r i t e and j a m e s o n i t e 

w i t h minor amounts o f t h e e a r l i e r s u l p h i d e s . These 

d e p o s i t s c l e a r l y d i s p l a y c r u s t i f i e d b a n d i n g , vugs and 

cockade s t r u c t u r e , commonly r e g a r d e d as c h a r a c t e r i s t i c o f 

the d e p o s i t s formed a t low temperature and p r e s s u r e . 

The q u a r t z d i o r i t e i n t r u s i v e exposed i m m e d i a t e l y 

to the e a s t o f the Rainbow M.C. extends n o r t h e r l y and i s 

almost i d e n t i c a l l i t n i c a l l y and s t r u c t u r a l l y w i t h the 
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q u a r t z d i o r i t e a t the head of Dewdney Creek. These 

i n t r u s i v e s i n t e r s e c t C a r b o n i f e r o u s s e d i m e n t s , and a l s o 
e 

sediments r e g a r d e d as l o w e r C r e t a c e o u s . The i n t r u s i v e s 
e 

were a s s i g n e d t e n t a t i v e l y as l a t e , o r post l o w e r C r e t a c e o u s , 

o r p o s s i b l e T e r t i a r y age by C. E . G a i r n e s . 
C h a r a c t e r o f S o l u t i o n s 

The o r i g i n a l mesothermal m i n e r a l i z a t i o n i s 

b e l i e v e d , by the a u t h o r , t o have formed from h y d r o t h e r m a l 

s o l u t i o n s . The c o l l o f o r m s t r u c t u r e and r a d i a l growth of 

c r y s t a l s i n the second t y p e o f m i n e r a l i z a t i o n suggests 

d e p o s i t i o n i n c o l l o i d a l f o r m . 

Dr. K. De P. Watson l i s t s the f o l l o w i n g f e a t u r e s 

as d i a g n o s t i c of c o n t r a c t i o n upon s y n t h e s i s ; (a c o n d i t i o n 

t h a t i s b e l i e v e d t o i n d i c a t e s o l i d i f i c a t i o n of c o l l o i d s ) / : 

S c a l l o p e d b a n d i n g ; c o n c e n t r i c a l l y banded s p h e r u l e s ; b a n d i n g 

w i t h i n a s i n g l e m i n e r a l ; and, c o n c e n t r i c c r a c k s , r a d i a l 

c r a c k s and cuspate p o r e s . A l l o f t h e s e f e a t u r e s a r e 

p r e s e n t i n the Rainbow specimens e x c e p t the r a d i a l and 

c o n c e n t r i c c r a c k s . As has been suggested? the m i n e r a l s o f 

t h i s s u i t e appear t o have been d e p o s i t e d by i n t e r m i t t e n t 

phases, w i t h o n l y t h i n f i l m s o f c o l l o i d a l m a t e r i a l b e i n g l a i d 

down a t one t i m e . T h i s f e a t u r e may e x p l a i n the l a c k of 

prominent c r a c k s i n the s t r u c t u r e . 
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" C o i l i f o r m t e x t u r e s may r e s u l t from (1) the 

t r a n s p o r t a t i o n o f the c o n s t i t u e n t s i n t r u e s o l u t i o n and 

t h e i r p r e c i p i t a t i o n as c o l l o i a s a t the s i t e of d e p o s i t i o n 

o r (2) the t r a n s p o r t a t i o n o f c o n s t i t u e n t s i n a c o l l o i d a l 

s o l and t n e i r f l o c c u l a t i o n a t the s i t e of d e p o s i t i o n . 1 1 

The f i r s t method of d e p o s i t i o n i s a t l e a s t a v e r y des

c r i p t i v e e x p l a n a t i o n f o r the s t r u c t u r e o f s i d e r i t e i n t h e s e 

specimens. 

Source o f S o l u t i o n s 

I t v^ould seem l o g i c a l t o a c c e p t th e o r i g i n o f 

t h e s e m i n e r a l i z i n g f l u i d s as b e i n g phases of the q u a r t z 

d i o r i t e i n t r u s i o n t h a t o u t c r o p s i m m e d i a t e l y e a s t of the 

c l a i m s . I n r e g a r d t o the Mammoth M.G. i t has been suggested 

t h a t m i n e r a l i z a t i o n r e s u l t e d from the i n t r u s i o n from a 

number of p o r p h y r y dykes. The Rainbow M.C. m i n e r a l i z a t i o n 

appears t o have been i n t e r m i t t e n t and t o have t a k e n 

c o n s i d e r a b l e t i m e ; a more permanent s o u r c e of m i n e r a l i z i n g 

f l u i d s would be r e q u i r e d than t h a t p r o v i d e d by dykes. The 

q u a r t z d i o r i t e i n t r u s i v e c o u l d meet t h e s e r e q u i r e m e n t s . 

4 Watson, K. De p, C o l l o f o r m S u l p h i d e V e i n s of P o r t Au 
P o r t P e n i n s u l a Newfoundland, Economic Geology, December 1943, 
p 621. 
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