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BOULAMGERITE IH ORE 

FROM 

THE SULLIVAH MIKE 

Purpose of the I n v e s t i g a t i o n s 

The s i n g u l a r c h a r a c t e r of the occurrences of b o u l -

a n g e r i t e in the S u l l i v a n Mine has aroused some degree of 

i n t e r e s t . I t s mode of occurrence i s q u i t e v a r i e d , ranging 

from f i n e d i s s e m i n a t i o n s i n galena to f a i r - s i z e d lumps of 

the pure m i n e r a l . These occurrences are found i n the upper 

l e v e l s of the mine; a well-known a u t h o r i t y has t o l d the 

w r i t e r of seeing remarkable c o n c e n t r a t i o n s of i t on one 

p a r t of the 4200 l e v e l . 

The study of the m i c r o - s t r u c t u r e of the ore, 

c a r r i e d on by the w r i t e r , was not f o r the purpose of s o l v 

ing a m e t a l l u r g i c a l problem. The mi n e r a l , along w i t h i t s 

c l o s e r e l a t i v e , jamesonite, which i s q u a l i t a t i v e l y s i m i l a r , 

f l o a t s w i t h the ga l e n a and i s shipped to T r a i l i n the l e a d 

c o n centrates. There the antimony content i s recovered from 

the l e a d anode slimes by pyr©metallurgical treatment. How

ever, some knowledge of the occurrence and a s s o c i a t i o n s of 

t h i s h i t h e r t o unstudied mineral has been c o n s i d e r e d d e s i r 

able. 
(1) 
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P r o p e r t i e s of B o u l a n g e r i t e 

B o u l a n g e r i t e i s a lead-antimony s u l f i d e b e l o nging 

to the Jamesonite group of s u l f o - s a l t s . I t s formula i s 

g i v e n as 5PbS. 2 S b 2 S 3 ; the formula of jamesonite i s 

2PbS. Sb2S2* It belongs to the orthorhombic system and 

occurs i n S u l l i v a n ore as p r i s m a t i c c r y s t a l s . T h i s c r y s t 

a l l i n e form i s v e r y f r i a b l e and g r e a t d i f f i c u l t y was ex

p e r i e n c e d i n c u t t i n g the specimens i n p r e p a r a t i o n f o r 

mounting them. B o u l a n g e r i t e has the same hardness as 

galena. 

The antimony content of the pure mineral i s 2 5 . 7 $ . 

An assay run on an a p p a r e n t l y pure sample from the S u l l i v a n 

assayed at 1 6 .4$. Because of the great d i f f i c u l t y i n assay

ing f o r l e a d i n the presence of antimony and because of the 

l a c k of a v a i l a b l e time no assays were run f o r the l e a d con

tent. 

P a r a k i n e s i s 

The m i n e r a l s found were, i n order of abundance, 

galena, s p h a l e r i t e , p y r r h o t i t e , p y r i t e or b o u l a n g e r i t e , 

and a r s e n o p y r i t e . The order of d e p o s i t i o n was as f o l l o w s : 

p y 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 p r e c e d i n g and contem

poraneous w i t h s p h a l e r i t e , s p h a l e r i t e , g a l e n a and boulang

e r i t e . 

There appears to have been a p e r i o d of c o o l i n g 
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a f t e r the d e p o s i t i o n of the p y r i t e and a r s e n o p y r i t e followed 

by a g e n e r a l movement. The p y r i t e and a r s e n o p y r i t e show 

c o n s i d e r a b l e f r a c t u r i n g . The p y r r h o t i t e appeared to have 

d e p o s i t e d next c l o s e l y f o l l o w e d by the s p h a l e r i t e . These 

were d e p o s i t e d together f o r a p e r i o d with the s p h a l e r i t e 

r e p l a c i n g and v e i n i n g the p y r r h o t i t e to a c e r t a i n extent. 

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

p r e c i p i t a t i o n out of s o l u t i o n of the b o u l a n g e r i t e . There 

i s c o n s i d e r a b l e replacement and v e i n i n g of the s p h a l e r i t e 

and p y r r h o t i t e by galena. In a d d i t i o n the e n t i r e area of 

s p h a l e r i t e i s spotted with f i n e i n c l u s i o n s of carbonate 

gangue. 

I t may be noteworthy that there \vere a c o n s i d 

e r a b l e number of galena i n c l u s i o n s i n the other m i n e r a l s 

while there were no i n c l u s i o n s of b o u l a n g e r i t e . Also i n 

the s m a l l e r g a l e n a v e i n s i n the s p h a l e r i t e and p y r r h o t i t e 

there was no d e p o s i t i o n of the b o u l a n g e r i t e . Whether or 

not t h i s has any s i g n i f i c a n c e the w r i t e r does not f e e l 

w e l l enough informed to state. 

The b o u l a n g e r i t e u s u a l l y takes the form of 

angular b l e b s of about 100 microns diameter i n the g a l e n a 

matrix. One e x c e p t i o n to t h i s i s found i n S e c t i o n Mo. 2 

where a d e f i n i t e v e i n l e t of b o u l a n g e r i t e i s to be seen 

t r a v e r s i n g the galena. 

file:///vere
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D i s c u s s i o n of the P o l i s h e d S e c t i o n s 

No l . 

In t h i s s e c t i o n no p y r i t e was found and the 

a r s e n o p y r i t e c o u l d only be found under h i g h e r m a g n i f i 

c a t i o n s . B o u l a n g e r i t e i s to be found as i n c l u s i o n s and 

bl e b s i n constant p r o p o r t i o n s i n a l l p a r t s of the galena. 

Bo. 2. 

T h i s i s mostly a l a r g e a r e a of galena. As 

mentioned p r e v i o u s l y there i s a d e f i n i t e v e i n of boul

a n g e r i t e running across one side of the s e c t i o n . Small 

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

c r y s t a l of p y r i t e are the remaining f e a t u r e s of t h i s 

specimen. Bo s p h a l e r i t e can be found. 

Bo. 3 . 

In t h i s s e c t i o n a l l of the mi n e r a l s were 

found. I t was the only one in which p y r i t e and arseno

p y r i t e were found together. The g e n e r a l c h a r a c t e r i s t i c s 

of t h i s s e c t i o n were the same as those of B o . 1. 
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D i f f e r e n t i a t i o n of the M i n e r a l s 

Galena 

Ko d i f f i c u l t y was experienced i n i d e n t i f y i n g 

the galena. The hardness, c o l o r , and the c h a r a c t e r i s t i c 

t r i a n g u l a r p i t s were c o n s i d e r e d s u f f i c i e n t evidence to 

name i t . 

B o u l a n g e r i t e 

T h i s m i n e r a l gave c o n s i d e r a b l e t r o u b l e at 

f i r s t i n ne w l y * p o l i s h e d s e c t i o n s . The c o l o r was so 

very s i m i l a r to that of g a l e n a that i t was only a f t e r 

a p e r i o d of c o n d i t i o n i n g of the eye that b o u l a n g e r i t e 

c o u l d be recognized. However, an i n d i c a t i o n of i t was 

g i v e n in areas where the c h a r a c t e r i s t i c g a lena p i t s were 

not to be seen. Once an area had been etched an e t c h -

cleavage of p a r a l l e l l i n e s showed on those occurrences 

of b o u l a n g e r i t e whose o r i e n t a t i o n s were f a v o r a b l e and 

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

The r e s u l t s of etch and micro-chemical t e s t s 

on n e i g h b o r i n g areas of galena and b o u l a n g e r i t e were 

as f o l l o w s : 
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Galena B o u l a n g e r i t e 

EBO^ B l a c k Dark Brown 

HC1 Brown Beg. 

KCB Beg. Beg. 

F e C l . S l i g h t Beg. 
^ D i s c o l o r a t i o n 

KOH Beg. Beg. 

Presence Bo Yes 
of Sb 

The r e s u l t s of these t e s t s were judged s u f f i 

c i e n t to d i f f e r e n t i a t e d e f i n i t e l y the b o u l a n g e r i t e from 

the galena. The KOH t e s t proved t h a t the m i n e r a l was 

not jamesonite. 

P y r r h o t i t e 

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

hardness and magnetic p r o p e r t i e s . Bo etch t e s t s were 

run d i r e c t l y on the p y r r h o t i t e but i n c i d e n t a l e t c h i n g 

r e s u l t i n g from the e t c h i n g of n e i g h b o r i n g m i n e r a l s 

proved beyond a l l doubt that i t was p y r r h o t i t e . 

S p h a l e r i t e 

S p h a l e r i t e was u s u a l l y i d e n t i f i e d by i t s c o l o r , 

hardness, and by the honey c o l o r of i n t e r n a l l y r e f l e c t e d 
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l i g h t . A check s e r i e s of e t c h t e s t s confirmed t h i s . 

Pyr i t e, Arsenopyr i t e 

P y r i t e was found i n i t s usual form, - mostly 

i r r e g u l a r i n c l u s i o n s with p i t t e d surfaces. The c o l o r 

was a very f a i n t y e l l o w i n some i n c l u s i o n s hut more 

u s u a l l y was the more stronger shade of p a l e "brass. The 

a r s e n o p y r i t e occurred i n small diamond-shaped c r y s t a l s . 

Some doubt was expressed about the a r s e n o p y r i t e i n 

S e c t i o n Bo. 1 because of p i t t e d s u r f a c e s of the c r y s t a l s 

o bscuring the true c o l o r and causing i t to ressembie 

p y r i t e . However, i n S e c t i o n No. 3 the p y r i t e and arseno

p y r i t e o c c u r r e d together and t h i s made i t easy to d i s 

t i n g u i s h between them. 



S e c t i o n 3 ~ Showing 
f r a c t u r i n g of p y r i t e 
w i t h replacement by 
s p h a l e r i t e and g a l e n a 

X 1 0 0 

A 

G 

P 

S 

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

galena 

p y r i t e 

s p h a l e r i t e 



S e c t i o n 1 - showing 
appearance of b o u l 
a n g e r i t e a f t e r etch
ing and b u f f i n g , - X 

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

B b o u l a n g e r i t e 

G galena 

S s p h a l e r i t e 

E gangue 



S e c t i o n 1 - s p h a l e r i t e , 
galena, and b o u l a n g e r i t e . 
This specimen of the b o u l 
a n g e r i t e i s o r i e n t e d with 
the cleavage p a r a l l e l to 
the surface. I t can be 
seen in the lower l e f t -
hand quadrant; i t i s j u s t 
a shade darker than the 
galena. X 8 4 



S e c t i o n 1 - Replacement of 
s p h a l e r i t e and p y r r h o t i t e 
by galena. X 3 8 


