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PURPOSE 0? INVfcSiiaAXiUN 

The St, Paul Group ore samples were investigated 
i n order to obtain as much of the following information 
as possible; 

(1) The minerals present i n the ore. 

(2) The paragenesis of these minerals and th e i r 
relationships to one another. 

(3) Any evidence as to the type and depth of the 
St. Paul deposit. 

(4) The precious metal content of the samples. 

(5 J The size of the mineral p a r t i c l e s . 

(5) The type of treatment most suitable f o r th i s 
ore. 
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INTRODUCTION 

She samples made a v a i l a b l e t o the w r i t e r f o r 

t h i s i n v e s t i g a t i o n were c o l l e c t e d from the o l d work

i n g s on the S t . P a u l Group of c l a i m s . 

The p r o p e r t y was owned i n 1930 by the S t . P a u l 

M i n e s , L i m i t e d , a three-man s y n d i c a t e c o n s i s t i n g o f , 

Dr. 0. Van S t t e r and M e s s r s . 0. M. Sheppard and R. 

Brown. I n f o r m a t i o n on the p r o p e r t y s i n c e 1930 was 

l a c k i n g but Dr. Warren in f o r m e d the w r i t e r t h a t some 

work was a g a i n b e i n g done on the p r o p e r t y w o r k i n g s . 

The c l a i m s are s i t u a t e d on Monashee mountain, 

Vernon m i n i n g d i v i s i o n , Osoyoos d i s t r i c t , B r i t i s h 

C o l u m b i a . They are a c c e s s i b l e from the Vernon-

.fcidp-ewood highway 42 m i l e s e a s t of Vernon. A branch 

road f o l l o w s Yeoward c r e e k f o r a m i l e and i s con

t i n u e d by a 2J- m i l e t r a i l t o Monashee mountain. The 

o l d w o r kings are 1220 f e e t above Yeoward c r e e k on 

the n o r t h e r n s l o p e of the mountain. 

These c l a i m s were i n v e s t i g a t e d by C. B. O a i r n e s 

i n 1930 and d e s c r i b e d by him i n the r e p o r t l i s t e d a t 

the bottom of t h i s page. The w r i t e r made use of t h i s 

r e p o r t f o r i n f o r m a t i o n on the g e o l o g y and occurence of 
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the deposit. Other than what was obtained from the 

report nothing is known to the writer at the present 

time of the size of the showing nor from what part 

of the property the samples were o r i g i n a l l y taken. 

Therefore, a l l study and conclusions recorded m t h i s 

paper are basea on ranuoia samples. 

C. E. Cairnes, St. Paul Group of Mineral Claims, S.S.C 

Summary R e p o r t , 1930, Part A ., P 116A. 



PROPERTY 

The location and a c c e s s i b i l i t y of the property 

have already been mentioned on the previous page i n 

the introduction to this paper. 

History: 

The property has been worked off and on since 

1900 by various owners with some success apparently. 

A l l i n a l l , a few hundreds of tons of ore have been 

shipped or given m i l l tests and are reported to have 

run high i n gold and s i l v e r values. In 1927 eleven 

tons of St. Paul ore were shipped to the T r a i l smelter 

and ran ; 

Gold 0.50 OS / T 

S i l v e r 147.9 oz/T 

Pb 12.4 % 
Sb 2 % 
S 17 % 
SiO 25.4 % 
Pe 13.2 % 
CaO 0.7 % 

In 1930 Dr. Gairnes mentioned that about 8 tons 

of high-grade s i l v e r ore were stacked at the mine. 

(2) Annual Report, Minister of Mines, 3.3. 1927, p 213 
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No i n f o r m a t i o n was a v a i l a b l e about any work 

done s i n e e Dr. C a i r n e s 1 r e p o r t . 

G e n e r a l Geology: 

The S t . P a u l Group i s i n an a r e a mapped by G. 

M« Dawson i n 1898. Dawson's map i n c l u d e s t h i s 

d i s t r i c t i n h i s Shuswap S e r i e s but t h e r e was no 

d e t a i l e d geology shown p a r t i c u l a r t o the S t . P a u l 

p r o p e r t y . The g e o l o g y of the p r o p e r t y i s a d e q u a t e l y 

d e a l t w i t h however by Dr. O a i r n e s i n h i s r e p o r t 

mentioned p r e v i o u s l y . The w r i t e r w i l l g i v e a b r i e f 

o u t l i n e of the geology from t h i s r e p o r t . 

Monashee mountain and the e n v i r o n s are under

l a i n by g r e e n i s h v o l c a n i c s and i n t e r c a l a t e d sediments. 

A n d e s i t i c v o l c a n i c s l i e on the upper p a r t of Monashee 

mountain. Below them l i e s a b e l t of A r p r i l l i t e s and 

Limestone which i s i n t r u d e d by a D i o r i t e body. T h i s 

i n t r u s i v e i s a p p a r e n t l y r e l a t e d to the mania Mesozoic 

b a t h o l i t h i c i n t r u s i o n . 

Economic Geology: 

M i n e r a l i z a t i o n a t the mine w o r k i n g s i s i n the 

form of v e i n s o c c u r i n g i n a s t r o n g shear zone i n o r 

n e a r the c o n t a c t of the D i o r i t e i n t r u s i v e . 
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These v e i n s f a l l i n t o two groups: fa) The g o l d -

b e a r i n g q u a r t z v e i n s , u s u a l l y about one f o o t t h i c k , 

and (b) V e i n s , 3-4 f t . w i d e , of h e a v i l y . m i n e r a l i z e d 

d i o r i t e w i t h v a r y i n g t h i c k n e s s , up to 2 f t . , of s o l i d 

s u l f i d e s these v e i n s a p p a r e n t l y ?/ere r i c h i n s i l v e r . 

The s u l f i d e s o c c u r i n g i n the l a t t e r type of v e i n s 

are a r s e n i c a l i r o n w i t h k i d n e y s of o t h e r s u l f i d e s , 

p a r t i c u l a r l y Jamesonite. Dr. O a i r n e s l i s t s the main 

s u l f i d e s p r e s e n t as f o l l o w s : 

I n o r d e r of abundance, 

A r s e n o p y r i t e 
A n t i m o n a l s u l f i d e s 
P y r i t e 
P y r r h o t i t e 

The a n t i m o n a l s u l f i d e s i n c l u d e : 

Jamesonite 
S t i b n i t e 
T e t r a h e d r i t e 

These a n t i m o n a l s u l f i d e s o c c u r as: 

(a) S t r e a k s or bands, from One i n c h to s e v e r a l 

i n c h e s t h i c k , i n q u a r t z . 

(b) K i d n e y s i n q u a r t z o r o t h e r s u l f i d e s . 

(c) I n t i m a t e l y a s s o c i a t e d w i t h A r s e n o p y r i t e . 

(d) C r y s t a l s d i s s e m i n a t e d i n q u a r t z . 

J u d g i n g from the appearance of the v a r i o u s sample 

a v a i l a b l e they would seem to f a l l i n t o c l a s s e s (b) o r 

(c) i n the above o c c u r r e n c e s . However, t h e r e are some 
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that may bear a r e l a t i o n to the other occurences. 

(3) Annual Heport, Minister of Mines,B.C. 1927 ,p 213 



LABORATORY INVESTIGATION 

P r o c e d u r e 

V a r i o u s a v a i l a b l e samples of S t . P a u l ore were 

examined m e g a s c o p i c a l l y and nine specimens were s e l 

e c t e d by the w r i t e r as b e i n g d i a g n o s t i c and t y p i c a l . 

A d e t a i l e d i n s p e c t i o n of the specimens was made 

w i t h the b i n o c u l a r s t o a i d the subsequent m i c r o s c o p i c 

i n v e s t i g a t i o n s . P o l i s h e d s e c t i o n s were made from 

each specimen and the v a r i o u s m i n e r a l s i n them were 

determined by e t c h t e s t s and a i i c r o c h e m i s t r y . Where 

the above methods were not c o n c l u s i v e i n d e t e r m i n i n g 

an unknown m i n e r a l the s p e c i f i c g r a v i t y was de t e r m i n e d 

from p i c k e d c r y s t a l s as w e l l as the c o m p o s i t i o n from 

a s s a y s . 

The p a r a k i n e s i s o f the m i n e r a l s was th e n determined 

as c l o s e l y as p o s s i b l e from the v a r i o u s p o l i s h e d s e c t i o n s 

The s i z e of the m i n e r a l g r a i n s and the type of d e p o s i t 

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

I n v e s t i g a t i o n of the ore f o r g o l d and s i l v e r was 

a i d e d by use of the superpanner and a s s a y i n g the p r o d 

u c t s . (NB: The r e s u l t s of these assays were not a v a i l 

a b l e by the time of the w r i t i n g of t h i s r e p o r t . They 

w i l l be added as a supplement as soon as p o s s i b l e . ) 
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P hotographs of d i a g n o s t i c s e c t i o n s were tak e n 

t o i l l u s t r a t e the r e p o r t . 
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Specimens A, 3, ana C : These specimens r e p r e s e n t 

v a r i o u s d i f f e r e n c e s i n s o l i d s u l p h i d e (Jamesonite) 

t e x t u r e and p u r i t y . 

Specimen A i s f a i r l y p u r e , compacted Jamesonite 

(As d e t e r m i n e d under the m i c r o s c o p e ) w h i c h has 

c r y s t a l i z e d i n s t u b b y , s c a l e - l i k e f l a k e s about limn, 

i n l e n g t h . S h e a f - s t r u c t u r e and c l e a v a g e are not as 

w e l l pronounced as i n o t h e r specimens. The massive 

Jamesonite has an uneven f r a c t u r e i n any d i r e c t i o n . 

The s e c t i o n from specimen A i s cut t h r o u g h the 

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

Specimens B and 0 are massive Jamesonite as 

i n the p r e v i o u s specimen but w i t h more pronounced 

columnar s h e a f s of c r y s t a l s . P y r i t e and Arseno

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

w i t h o c c a s i o n a l c a l c i t e . 

There are at l e a s t two c l e a v a g e s p a r a l l e l to 

the l o n g a x i s of the Jamesonite c r y s t a l s and one 

c l e a v a g e p e r p e n d i c u l a r t o i t w h i c h b r e a k s the columns 

o f f s h a r p l y l e a v i n g square ends. 

Hardness i s about 2.5 a c r o s s c r y s t a l l i n e l e n g t h s 

and s l i g h t l y h a r d e r a l o n g them. T h i s p r o p e r t y of 
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varying hardness i s also evident i n polished sections 

as i s mentioned la t e r in this report. 

Specimens D B, F : These specimens contain various 

types of iamesonite-q.uartz-arsenopyrite association. 

In a l l hand specimens the arsenopyrite occurs as a 

loose band along the quartz-jamesonite contacts. 

Specimens D & E contain varying amounts of p y r i t e , 

chalcopyrite and c a l c i t e as well as quartz, arseno

p y r i t e and jamesonite. Small amounts of jamesonite 

occur also as clusters intimately associated with quart 

Specimen P shows a quartz vein bordered on either 

side by arsenopyrite and jamesonite. 

Sections of the above three specimens were cut 

across the mineral contacts. 

Specimen g : This specimen shows veining of what i s 

presumably country rock by jamesonite, arsenopyrite 

and quartz. Pyrite cubes up to 1mm. in size are 

scattered through the rock. 

The contact between the jamesonite and country 

rock is fronted by arsenopyrite ana (or) p y r i t e . 

ills t a l l i e s are scattered through the rock and fin d 

p a r t i c u l a r access in fractures. 

http://iamesonite-q.ua
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2 SO A at*., particles wîV ee*v\v\ayi\̂  of A-*"̂ "op- w» "tWtM, • 

\ 
8 •̂ cxme&oni'ta-

ftv^«,v*\op*jriW 
V 

Zeo /*. 

C 
Hrsewoyî r. 
TcVrexWclv*. 

Onalco p̂ jT-

Quaurtz 

SO 

I 
140-1 ?>0 p. 

(40 yu. 
10 j*. 
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MICRO SG OP 10 IZlXAmTNATI ON 

I n examining the p o l i s h e d s e c t i o n s of the ore 

under the microscope the w r i t e r was p r e s e n t e d not 

o n l y w i t h the problem of i d e n t i f y i n g the m i n e r a l s 

p r e s e n t hut a l s o of becoming f a m i l i a r w i t h the decep

t i v e m i c r o s c o p i c c h a r a c t e r i s t i c s of .iamesonite- T h i s 

l a t t e r p roblem w i l l be e x p l a i n e d i n d e t a i l i n the 

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

r e s u l t s of the m i c r o s c o p i c e x a m i n a t i o n s . 

m i n e r o l o g y : 

R a t h e r than make a g r e a t many d e t a i l e d d e s c r i p t i o n s 

of the s e c t i o n s the w r i t e r c o m p i l e d a t a b l e w h ich g i v e s 

the d e s i r e d i n f o r m a t i o n i n a c l e a r e r and more c o n c i s e 

manner. Thus i n Table 1 are g i v e n a l l the i m p o r t a n t 

f a c t s about each - p o l i s h e d s e c t i o n c o r r e s p o n d s t o the 

one on the p a r t i c u l a r specimen i t was c u t from, (^es

c r i b e d p r e v i o u s l y under "Megascopic e x a m i n a t i o n " ) 

As can be seen i n Table 1 the p r i n c i p a l m i n e r a l s 

p r e s e n t , i n o r d e r of abundance, are as f o l l o w s : 
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L l e t a l l i c s G angue 

Jamesonite Q u a r t s - SiO* 

A r s e n o p y r i t e C a l c i t e - G aG0 3 

P y r i t e F e S 2 

T e t r a h e d r i t e 3GuS-SbS 3 

P y r r h o t i t e 

G h a l c o p y r i t e Gu?eS 2 

(AuAg) E l e c t rum 

( ? ) Galena PbS 

The l a s t seven m i n e r a l s l i s t e d above o c c u r as 

i n c l u s i o n s i n e i t h e r the .iamesonite or the q u a r t s . 

The c a l c i t e i s p r e s e n t , i n minor amounts, not o n l y 

i n r e s i d u a l form but a l s o as a v e r y l a t e v e i n i n g 

phase. 

The .-jamesonite and the q u a r t s are v e r y seldom 

i n i n t i m a t e c o n t a c t but are u s u a l l y s e p a r a t e d by 

a r s e n o p y r i t e and, o r , p y r i t e w h i c h form (s) a f r i n g e 

i n and i n f r o n t of the q u a r t s b o r d e r s . The a r s e n o 

p y r i t e and p y r i t e are almost e n t i r e l y i n good c r y s t a l 

l i n e form and i n p o l i s h e d s e c t i o n s e x h i b i t c h a r a c t e r 

i s t i c s q u a r e s , t r i a n g l e s e t c . 

The q u e s t i o n marie i s p u t b e f o r e G a l e n a i n the 

above l i s t because t h i s m i n e r a l was not c o n c l u s i v e l y 

d e t e r m i n e d . I t was p r e s e n t o n l y i n e x t r e m e l y minute 

amounts i n one s e c t i o n and no ?:ood t e s t s c o u l d be 

made. M i c r o c h e m i s t r y was not p o s s i b l e due t o the 

lack: of l a r g e enough specks of the m i n e r a l . 
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The r e s u l t s t h a t c o u l d be o b t a i n e d seemed t o i n d i c a t e 

Galena-

Table 2 shows the p a r t i c u l a r p r o p e r t i e s by which 

the v a r i o u s m i n e r a l s were de t e r m i n e d under the m i c r o 

scope. Any o t h e r methods used w i l l be o u t l i n e d under 

the f o l l o w i n g d i s c u s s i o n s of each m i n e r a l . 

J suae s o n i t e: ( #P & S 3 S b,S, fS) C h a r a c t e r i s t i c s & d e t e r m i n a t i o n . 

in n e a r l y a l l the s e c t i o n s jamesonite i s p r e s e n t 

as a l a t e phase replacement advancing p e r s i s t e n t l y i n 

to a l l the o t h e r m i n e r a l s b o t h m e t a l l i c and gangue. 

When h i g h l y p l i s h e c the ja m e s o n i t e has a smooth g a l e n a -

w h i t e s u r f a c e with a very f a i n t m o t t l e d appearance. 

This m o t t l i n g g i v e s the a f f e c t of g r a i n s of a n o t h e r 

m i n e r a l b e i n g i n c l u d e d i n the j a m e s o n i t e . These 
i n c l u d e d p a t c h e s a r e somewhat w h i t e r and v e r y s l i g h t l y 

h a r d e r than the s u r r o u n d i n g j a m e s o n i t e . However e t c h 

t e s t s and a n i s o t r o p i s m are i d e n t i c a l f o r b o t h the l i g h t 

p a t c h e s and the j a m e s o n i t e . 

D e t a i l e d i n v e s t i g a t i o n was done on the e t c h r e 

a c t i o n s of j a m e s o n i t e ; f i r s t e x c l u d i n g the l i g h t e r 

p a t c h e s , then i n c l u d i n g them. The r e s u l t s of these 

t e s t s are shown i n Table 3. O b v i o u s l y the b e s t of 

the t e s t s f o r jamesonite i s v / i t h KOH. The w r i t e r 

has found the r e a c t i o n s of KOH on ja m e s o n i t e to be 

unmista&eable and c o n s i s t e n t . F o r t h i s r e a s o n the 
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ICOH r e a c t i o n s are g i v e n i n f u l l d e t a i l i n Table 3. 

Prom the e t c h r e s u l t s i t c o u l d be seen t h a t the e n t i r e 

s u r f a c e of the jamesonite would m o t t l e under KOH and 

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

g r a i n p a t t e r n brought out as t h i s m o t t l i n g by the KOH. 

Under p o l a r i s e d l i g h t the same h e l d t r u e of the 

l i g h t e r p a t c h e s f i t t i n g i n t o a p a t t e r n of g r a i n s made 

v i s i b l e by t h e i r v a r y i n g degrees of a n i s o t r o p i s m . 

Jamesonite i s a n i s o t r o p i c w i t h c o l o r s v a r y i n g from brown 

t o b l u i s h g r a y s i n the d i f f e r e n t g r a i n s . The appearance 

of jamesonite under c r o s s e d n i c o l s can be seen i n P l a t e 

#1 as c o n t r a s t e d t o the p l a i n u n m o t t l e d appearance under 

u n p o l a r i s e d l i g h t , as i n P l a t e #2. 

When the s e c t i o n s were f?iven a s l i g h t l y c o a r s e r 

p o l i s h a l l the jamesonite took on a d i s t i n c t l y m o t t l e d 

g r a n u l a r appearance and the l i g h t e r p a t c h e s merged 

w i t h the r e s t of the c r y s t a l s . C l e a v a g e s i n the james

onite became: q u i t e e v i d e n t as seen i n P l a t e #3. 

To f u r t h e r s u b s t a n t i a t e t h i s e v i d e n c e the w r i t e r 

p i c k e d enough m i n e r a l , i n c l u d i n g b o t h the jamesonite 

and the a s s o c i a t e d " l i g h t p a t c h e s " , t o have an a n a l y s i s 

made. The c o m p o s i t i o n of the sample r a n as f o l l o w s : 
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Sample Jame s o n i t e 

1 . l O - - I n s o l u b l e s .88 

SS.74 Pb 38.90 

33.32 Sb 34.46 

.39 As .38 

.47 Ou .15 

.25 Ag .30 

Zn 

3.74 Im 3.42 

21.97 s 21.50 

*From sample t a k e n by Dr. H.V. Warren, P r o f , of H i n e r o l o g y , 
U.B;C. 

Thus the sample can s a f e l y be assumed to be f a i r l y 

pure j a m e s o n i t e and t h e l i g h t p a t c h e s are o s t e n s i b l y not 

a n o t h e r m i n e r a l . 

A few c r y s t a l s p i c k e d as c l e a n as p o s s i b l e under the 

b i n o c u l a r s gave an average s p e c i f i c g r a v i t y of 5.59 w h i c h i s 

i s a r e a s o n a b l e correspondence to j a m e s o n i t e s 1 5.62. 

Prom the above e v i d e n c e the w r i t e r c o n c l u d e s t h a t 

j a m e s o n i t e may be so m o t t l e d t h a t i t appears as two min

e r a l s under the p o l i s h e d s e c t i o n m i c r o s c o p e . T h i s m o t t l i n g 

appears f a i n t l y under the microscope w i t h u n p o l a r i s e d l i g h t 

v e r y d i s t i n c t l y under p o l a r i z e d l i g h t , and b e s t when etched 

w i t h KOH (Showing the same p a t t e r n as under p o l a r i s e d 

l i g h t . ) 
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Whereas a l i g h t p a t c h i n ja a i e s o n i t e -may "be a n o t h e r 

m i n e r a l , c a r e s h o u l d be taken t o examine i t i n d e t a i l 

b e f o r e assuming i t not t o be a d i f f e r e n t l y o r i e n t e d 

g r a i n of j a m e s o n i t e . To a b s o l u t e l y c o n f i r m the i d e n t i t y 

of these l i g h t e r p a t c h e s i n the jamesonite enough of them 

s h o u l d be p i c k e d from the p o l i s h e d s e c t i o n t o have an an

a l y s i s made. Lack of time and l a r g e enough samples p r e 

vented the w r i t e r from d o i n g t h i s i n t h i s i n v e s t i g a t i o n . 

E l e c t r u m :tAoA^) 

E l e c t r u m was found i n s e c t i o n S, as shown i n Table 

1, as a few v e r y s a a l l s c a t t e r e d s p e c k s . C o n f i r m a t i o n of 

the t e s t s i d e n t i f y i n g t h i s m i n e r a l s h o u l d be made by 

a s s a y s . The l a c k of time p r e v e n t e d the w r i t e r from i n 

c l u d i n g t h i s assay i n the i n v e s t i g a t i o n so the m i n e r a l 

i s assumed to be e l e c t r u m on the s t r e n g t h of the t e s t s 

made and r e c o r d e d below and i n Table 2. 

The g o l d - s i l v e r amalgam seemed t o be r e s i d u a l i n 

the a r s e n o p y r i t e , p y r i t e and q u a r t z . None was found 

a s s o c i a t e d w i t h the j a m e s o n i t e . T h i s c o u l c mean t h a t the 

q u a r t z i s the p r e c i o u s m e t a l c o r r i e r and the j a m e s o n i t e 

h a s n ' t advanced i n t o the q u a r t z f a r enough t o p i c k up any 

e l e c t r u m or i f i t has, i t has d i s s o l v e d the s i l v e r and 

g o l d . The a s s o c i a t i o n of the amalgam i n the q u a r t z w i t h J 

r e s i d u a l c r y s t a l s of a r s e n o p y r i t e and p y r i t e i n d i c a t e 

e i t h e r a g e n e t i c r e l a t i o n t o the s u l p h i d e s o r merely an 
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a t t r a c t i o n to the s u l p h i d e s w h i l e the q u a r t z was s t i l l 

f l u i d . 

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

(common i n a l l s e c t i o n s ) by i t s s e c t i l i t y , e t c h r e a c t i o n s , 

o c c u r e n c e , form and, t o a c e r t a i n e x t e n t , c o l o u r . The 

e t c h r e a c t i o n s o b t a i n e d are i n Table 2. P l a t e s #4 and 

#5 c l e a r l y i l l u s t r a t e the s i z e , shape etc. of the e l e c t r u m 

as found by the w r i t e r * 

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

A r s e n o p y r i t e o c c u r s i n c o n s i d e r a b l e amounts bo t h as 

remnant crystals i n the j a m e s o n i t e and q u a r t z and as r e l 

a t i v e l y s o l i d c r y s t a l l i n e masses n e i g h b o u r i n g the q u a r t z . 

I n a l l the specimens examined i t o c c u r r e d i n v a r i a b l y be

tween the jamesonite and q u a r t z as i f i t had bean accum

u l a t e d on the advancing edges of the q u a r t z b e f o r e b e i n g 

met and r e p l a c e d by the l a t e r i n t r u d i n g j a m e s o n i t e . 

The a r s e n o p y r i t e has been broken and maybe r e p l a c e d 

by i n v a d i n g quartz which c o n t a i n s o c c a s i o n a l c o u r s e 

remnant c r y s t a l s near the c o n t a c t s . T h i s i s i n c o n t r a s t 

t o the a r s e n o p y r i t e i n c l u s i o n s i n j a m e s o n i t e which are 

f i n e r , smoother and more numerous. 

T y p i c a l o c c u r r e n c e s of a r s e n o p y r i t e can be seen i n 

n e a r l y a l l the photographs i n c l u d e d i n t h i s r e p o r t . 
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T e t r a h e d r i t e : 3CuS-SbS_ 

Grey-copper o c c u r s f a i r l y commonly as i r r e g u l a r 

d a r k b l e b s i n the j a m e s o n i t e . I t i s p r e s e n t i n l a r g e 

amounts i n s e c t i o n E where i t e v e n l y i n t r u d e s the a r s e n o 

p y r i t e . T h i s c h a r a c t e r i s t i c of c l e a n - c u t replacement 

i s i n sharp c o n t r a s t to the j a m e s o n i t e s ' h a b i t of round

i n g , v e i n i n g and smoothing the a r s e n o p y r i t e as i t i n t r u d e s 

Quartz has preceded the t e t r a h e d r i t e i n i n t r u s i o n as 

i n d i c a t e d by i n c l u s i o n s of the q u a r t z i n the c-rey-copper. 

I n some r e s p e c t s the t e t r a h e d r i t e i n the jamesonite seems 

t o i n d i c a t e s i m u l t a n e o u s d e p o s i t i o n . I l l u s t r a t i o n s of 

the o c c u r r e n c e s of t e t r a h e d r i t e can be seen i n P l a t e s # 

3,6,7 and 8 as w e l l as the i l l u s t r a t i o n s on the o p p o s i t e 

page. Under h i g h power f i v e c h a l c o p y r i t e can u s u a l l y be 

seen a l o n g the edges of the t e t r a h e d r i t e . 

P y r i t e : PeS^ 

Remnant p y r i t e c r y s t a l s are found s c a t t e r e d through 

the a r s e n o p y r i t e i n v a r y i n g amounts and s i z e s . Examples 

are seen i n P l a t e s #1,5, and 8. 

I t has been p a r t i a l l y r e p l a c e d i n s e v e r a l s e c t i o n s 

by a r s e n o p y r i t e . 

P y r r h o t i t e : f g & r r 

Odd i s o l a t e d c r y s t a l s of p y r r h o t i t e are found w i t h 

the a r s e n o p y r i t e remnants i n t h e j a n e s o n i t e , as seen i n 
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P l a t e #7, anc. a l s o as t i n y r o d - l i I : e remnants i n c a l c i t e 

and q u a r t z . 

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

S m a l l areas of c h a l c o p y r i t e are found i s o l a t e d i n 

the j a m e s o n i t e , sometimes a s s o c i a t e d w i t h p y r r h o t i t e and 

o t h e r times i n b l e b s "by i t s e l f . Where the q u a r t z and. 

j a m e s o n i t e are found c u t t i n g i n t o the a r s e n o p y r i t e t h e r e 

are always s m a l l i r r e g u l a r p a t c h e s of c h a l c o p y r i t e . I t 

i s u s u a l l y found c l o s e t o t e t r a h e d r i t e i n t h e s e cases but 

v e r y seldom near t h e t e t r a h e d r i t e when bot h are i n c l u d e d 

i n j a m e s o n i t e . C h a l c o p y r i t e i s i n n e a r l y e v e r y p o l i s h e d 

s e c t i o n but always i n v e r y t i n y i r r e g u l a r b l e b s . I t seems 

t o be s i m u l t a n e o u s w i t h the t e t r a h e d r i t e . 

Q uartz : S i O t 

Q,uartz i s e x t r e m e l y abundant i n many of the samples 

and r e p r e s e n t s a stage of i n t r u s i o n i m m e d i a t e l y b e f o r e 

the j a m e s o n i t e . I t i n c l u d e s and d i s p l a c e s 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 . Quarts remnants are o c c a s i o n a l l y 

found i n the j a m e s o n i t e a l t h o u g h t h e r e are few p l a c e s where 

th e s e two m i n e r a l s come i n a c t u a l c o n t a c t . They are almost 

i n v a r i a b l y s e p a r a t e d by a w a l l of jumbled a r s e n o p y r i t e . 

I n P l a t e #8 can be seen a p a t c h of q u a r t z which seemingly 

has p a r t i a l l y r e p l a c e d a r s e n o p y r i t e and s u b s e q u e n t l y has 

been i s o l a t e d by i n v a d i n g j a m e s o n i t e . 
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C a l c i t e - CaCO-3 

T h i s gangue m i n e r a l i s p r e s e n t i n many of the 

s e c t i o n s as t i n y v e i n l e t s a l o n g f r a c t u r e s . I t r e p 

r e s e n t s the l a s t stage of m i n e r a l i z a t i o n . I n s e c t i o n 

P the c a l c i t e and jamesonite o c c u r together as what 

at f i r s t appeared t o be i n t e r g r o w t h but on c l o s e r 

i n s p e c t i o n p r o v e d t o be ja m e s o n i t e r e p l a c i n g the 

c a l c i t e a l o n g c l e s v a ^ e and f r a c t u r e p l a n e s , thus i n 

d i c a t i n g an e a r l i e r age of the gangue, p r o b a b l y w i t h 

w i t h q u a r t z . C a l c i t e v e i n l e t s can be seen i n P l a t e s 

#3 and #6. 

6 
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0 PROLUSIONS 

P a r a g e n i s i s 

The S t . P a u l d e p o s i t e x h i b i t s s u c c e s s i v e replacement 

by the main m i n e r a l s and contemporaneous d e p o s i t i o n of 

some of the s u l p h i d e s . 

Gangues appear f i r s t i n the form of c a l c i t e i n v e r y 

s m a l l amounts as can be seen i n s e c t i o n F where jamesonite 

i s r e p l a c i n g i t . Quartz a l s o appeared, i n v e r y l a r g e 

amounts, w i t h o r b e f o r e the above c a l c i t e . V e i n i n g c a l c i t e 

i s the l a t e s t i n t r u d i n g m i n e r a l . 

The e a r l i e s t m e t a l l i c m i n e r a l s are : 

P y r i t e 
P y r r h o t i t e 
A r s e n o p y r i t e 
E l e c t r u m 

The a r s e n o p y r i t e and p y r h o t i t e are p r o b a b l y s i m u l t 

aneous and i n c l u d e p r e v i o u s p y r i t e . The e l e c t r u m seems 

t o f i t i n w i t h t h i s stage of m i n e r a l i z a t i o n and i s a s s o c 

i a t e d w i t h t h e a r s e n o p y r i t e i n the q u a r t z . E v i d e n c e of 

t h i s can be seen i n P l a t e s #4,5,7 and 8 as w e l l as i n 

s e c t i o n s G,D (E,F and 0. 

The n e x t m i n e r a l t o appear was the q u a r t z w h i c h 

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

s u l p h i d e s . Examples can be seen i n P l a t e s #4,5,8 and 9. 

C a l c i t e e i t h e r c l o s e l y f o l l o w e d o r was contemporaneous 

w i t h the q u a r t z as i s e v i d e n c e d by t h e i r mutual f i l l i n g 

of f r a c t u r e s i n the a r s e n o p y r i t e . 'i'he c a l c i t e however 



P L A T E 4 -

P A R A G E N E S I S BV I V W R A L S 

J amz5onife 
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does not appear to r e p l a c e the s u l p h i d e s as does the 

q u a r t z w h i ch i n some cases i s found deep w i t h i n them 

i n the form of an a r s e n o p y r i t e c r y s t a l . (On the whole 

the q u a r t z i n t r u s i o n of the a r s e n o p y r i t e seems t o be 

s t o p i n g and a s s i m i l a t i o n . 

J a m e s o n i t e , T e t r a h e d r i t e and C h a l c o p y r i t e then 

appear and e n g u l f , v e i n and r e p l a c e a l l the p r e v i o u s l y 

d e p o s i t e d m i n e r a l s . E v i d e n c e of t h i s can be seen i n every 

s e c t i o n and most of the p l a t e s . 

The C a l c i t e appears l a s t as f i n a l s t r i n g e r v e i n l e t s 

f i l l i n g f r a c t u r e s i n the e a r l i e r m i n e r a l s . £ood examples 

of t h i s are seen i n P l a t e s 3 and 6 and n e a r l y a l l t h e s e c t i o 

Thus the w r i t e r c o n c l u d e d the o r d e r of m i n e r a l i n t r o 

d u c t i o n to be r o u g h l y as f o l l o w s : 

The above sequence i s r e p r e s e n t e d i n Table 4, b o t h as 

m i n e r a l s and as m e t a l s . 

Quartz 
( C a l c i t e , 
T e t r a h e d r i t e 
C h a l c o p y r i t e 
Jamesonite 

P y r i t e 
P y r r h o t i t e 
A r s e n o p y r i t e 
3 l e c trum 

C a l c i t e 
3 
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CLASSIFICATION 

Type - The S t . P a u l ores are of h y d r o t h e r m o l o r i g i n 

w i t h v a r i o u s s t a g e s of m i n e r a l i z a t i o n . The e a r l y 

s u l p h i d e s t a g a was p r o b a b l y h i g h temperature as i n 

d i c a t e d by the p y r r h o t i t e . The f o l l o w i n g s t a g e s , which 

comprise most of the d e p o s i t , were mes©thermal. 

The d e p o s i t i s a p p a r e n t l y f i s s u r e f i l l i n g w i t h 

l i t t l e o r no replacement of the w a l l r o c k as e v i d e n c e d 

i n s e c t i o n 3. 

P r e c i o u s m e t a l s -

The p r e c i o u s m e t a l c o n t e n t of the S t . P a u l ore 

a r i s e s from two s o u r c e s known to the w r i t e r . 

At l e a s t one source c f g o l d and s i l v e r i s the 

e l e c t r u m , as determined i n t h i s i n v e s t i g a t i o n . 

The o t h e r s o u r c e , of the s i l v e r at l e a s t , i s 

the ."jamesonite as i n d i c a t e d by the a n a l y s i s gi'teen 

p r e v i o u s l y on page 

Other s o u r c e s e i t h e r unfound o r t o o s m a l l t o 

f i n d , such as s i l v e r w i t h the t e t r a h e d r i t e , may, and 

p r o b a b l y do, e x i s t . 



The e l e c t r u m can be r e l e a s e d from the ore by 

c r u s h i n g to at l e a s t \$0 mesh and r e c o v e r e d by s t a n 

dard methods. 

The p r e c i o u s m etals e x i s t i n g as an i n t e r g r a l 

p a r t of the s u l p h i d e s c o u l d p r o b a b l y be r e c o v e r e d 

by s m e l t i n g a c o n c e n t r a t e of the o r e . The l e a d from 

the jamesonite may a i d i n the c o l l e c t i o n of s i l v e r 

and g o l d d u r i n g s m e l t i n g . The f e a s i b i l i t y of such 

a p r o c e s s would depend e n t i r e l y on the s i z e and grade 

of t h e a c t u a l d e p o s i t w h i c h , as mentioned b e f o r e , are 

unknown by the w r i t e r . 



(24) 

PLATE 1 

U a g n i f i c a t i o n  

S e c t i o n  

I l i o r o s c o p e 

O c u l a r 

Mottled pattern of J lie 

revealed under cro-sse.cl - rucols . 

( C o m p a r e wiiV\™> P l a t e . 2 , ^ 

* 3G» Exposure l3SO sees. 

A H_ 5-J.8 7.7 

L*\tz 'S2fc(32o 

O b j e c t i v e *3 



(25) 

PLATE 2 

A • Ara««ofyritfc 

Magnif i o a t i o n Exp o su re iSm *«*, 

S e c t i o n A H V 7.7 

Mic r o s c o p e Lcitz J26fe2o 

O c u l a r x6 O b j e c t i v e xJ 

Area cjf Jameson iVe as statort in PloAe 1 



(26) 

c 

r 



(27) 

P I ATE 4 

e 
A 
P rj PvfiVt 

Grid - 150 mesVi 

M a g n i f i c a t i o n 

S e c t i o n 

microscope 

Ocular 

55 

D 

x 4 

Exposure /Os*«. 

g 4$. I V 'O.fc 

O b j e c t i v e * 3 

ko-d previously teem aW^ecl vo K.CN . J 



(28) 

PLATE 5 

• E EWctaum — 
P Pyrite 

Grla = \5o weak 

M a g n i f i c a t i o n 5"2 Exposure f2sec5. 

S e c t i o n 0 j [ JT *6 

M i c r o s c o p e Udz 

O c u l a r K4 O b j e c t i v e 



(29) 

PLATE 6 

A Af̂ er-ô rVte 
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Q Q « A 

M a g n i f i c a t i o n ^ Exposure 2 ? * e« 

S e c t i o n H V 
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Magnif i c a t i o n *~3 Exposure 

S e c t i o n F H "V 

Microsc o p e 51 U/4 
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AfW»°pjf'Ac 'mtrodcA -first \Q>J Qu&rVx i "Hxerv 
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