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mSERALOGRAPffiT REPORT OF ENGINEER H 

General M i n e r a l i z a t i o n 

The ores at Engineer Mine oeour i n ve i n s t h a t 
range from simple v e i n s a few inches i n thickness t o com
pound ones over 200 f e e t i n t h i c k n e s s . The ve i n s c o n s i s t of 
quartz, e a l e i t e , and i n t e r c a l a t e d and bre e e i a t e d w a l l rock. 
Tugs l i n e d w i t l y c a l c i t e or quartz are very common, measuring 
of t e n as much as one by two f e e t i n c r o s s - s e c t i o n . Banding 
and comb s t r u c t u r e are a l s o common, both around the fragments 
of w a l l r ock and along the w a l l s of the v e i n s . The i n c l u d e d 
fragments are more h i g h l y concentrated along the f o o t - w a l l 
than along the hanging-walls of the v e i n s . 

According to H. T. James^, r e s i d e n t mining engineer 
f o r the A t l i n d i s t r i c t , bands o f l i g h t green m a t e r i a l were 
p l e n t i f u l on the lower l e v e l s and con s i s t e d of a f i n e - g r a i n e d 
aggregate of quartz and a micaceous m a t e r i a l . M e t a l l i c min-

1. James, H. T., Report of the M i n i s t e r of Mines, B.C., 1927, 
p. C113. 

-1-



-2-

e r a l s were very scarce except f o r the p y r i t e which occurred 
throughout the "breeeiated m a t e r i a l and as c r y s t a l s l i n i n g 
the quartz vugs. Some e h a l c o p y r i t e was found i n vugs and 
l a r g e r e n i f o r m masses of a l l e m o n t i t e were commonly found i n the 
upper l e v e l s . The economically important metal was gold which 
occurred as a l i g h t - c o l o u r e d m a t e r i a l ( i d e n t i f i e d micro
s c o p i c a l l y as e l e c t r o n ) and which was almost i n v a r i a b l y 
a s s o c i a t e d w i t h a dark-green mica. 

Mi c r o s c o p i c examination and X-ray a n a l y s i s have 
shown t h a t the m e t a l l i c minerals present are a r s e n i c , antimony, 
a l l e m o n t i t e , d y s c r a s i t e , m i a r g y r i t e , p y r a r g y r i t e , electrum, 
p y r r h o t i t e , and a r s e n o p y r i t e . The no n - m e t a l l i c minerals are 
quar t z , c a l c i t e , and f u c h s i t e . 

Since a r s e n i c , antimony, and a l l e m o n t i t e c o n s t i t u t e d 
most o f the se c t i o n s examined i n the l a b o r a t o r y and s i n c e 
l i t t l e i s known of these minesaLs, the mineralography re p o r t i s 
conceraed mostly w i t h them. 

A l l e m o n t i t e t Arsenic» and Antimony  
I n t r o d u c t i o n 

The exi s t e n c e and composition of a l l e m o n t i t e has 
long been a question f o r debate. 

W. S. F o r d 2 , i n "Dana1 s Textbook of Mineralogy 1 1, has 
as c r i b e d to i t the formula SIJAS3 and c a l l e d i t a r s e n i c a l 
antimony. 

Walker 3, a f t e r studying a l l e m o n t i t e from A t l i n , 

2. Ford, W. S., Dana 1 s Textbook of Mineralogy, 4 t h ed., p.400. 
3. Walker, T. L., "A l l e m o n t i t e from A t l i n , B.C.", Am. 

M i n e r a l o g i s t , 1921. 
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B.C. i n 1921 f came to the conclusion t h a t a l l e m o n t i t e i s 
r e a l l y an int e r g r o w t h of antimony and ar s e n i c and not a 
d e f i n i t e compound or an isomorphous mixture. He suggested 
t h a t the word "allemontite 1* "be dropped from the l i t e r a t u r e . 

I n 1936, Ralph J . Holmes 4 made an X-ray study of 
a l l e m o n t i t e . He concluded t h a t a l l e m o n t i t e c o n s i s t s of an 
inte r g r o w t h of two components. Component "A" i s a r s e n i c 
"bearing antimony i n such s m a l l amounts t h a t there i s no change 
i n the X-ray p a t t e r n from t h a t of pure a r s e n i c . Component "B" 
i s an antimony-arsenic mixture which might be a compound or a 
s o l i d s o l u t i o n . The v a r i a b l e composition, which l e a d Walker 
to d i s c r e d i t the exi s t e n c e o f allemontite, i s due to v a r i a t i o n s 
i n r e l a t i v e p o r t i o n s of the two components. Holmes suggested 
that under the o r i g i n a l c o n d i t i o n s of formation, a r s e n i c and 
antimony formed a s o l i d s o l u t i o n s e r i e s and under l a t e r changed 
c o n d i t i o n s only component "B" was s t a b l e and any a r s e n i c 
present i n excess of tha t necessary t o form "B* was r e l e a s e d 
as f r e e a r s e n i c . He t h i n k s t h a t the name " a l l e m o n t i t e " should be 
be r e s t r i c t e d to component "B" and not to the intergrowths of 
components "A" and "B" as proposed by Vander Teen. 

I n v e s t i g a t i o n s by A. B. Edwards 5 have shown t h a t 
under n a t u r a l c o n d i t i o n s the s i n g l e s o l i d s o l u t i o n phase of 
ars e n i c and antimony has undergone unmixing as shown by the 
q u a l i t a t i v e e q u i l i b r i u m diagram of F i g . 1. 

4. Holmes, R. J . , "An X-ray Study of A l l e m o n t i t e " , Am. 
M i n e r a l o g i s t , 1936. 

5. Edwards, A. B., "Texture o f the Ore M i n e r a l s " , 1947, p. 41. 
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F i g . 1. E q u i l i b r i u m Diagram of the Arsenic-Antimony System. 

Edwards s t a t e s t h a t i n n a t u r a l i n t e r g r o w t h s , three 
homogeneous a l l o y phases have "been e s t a b l i s h e d * These are 
( l ) an a r s e n i c - r i c h phase c o n t a i n i n g up to f i v e atomic percent 
antimony, f*2) an antimony-rich phase, c o n t a i n i n g up to f i v e 
atomic percent a r s e n i c , and (3) an intermediate a r s e n i c -
antimony phase c o n t a i n i n g about 50 atomic percent of each. 
For t h i s t h i r d s o l i d s o l u t i o n , he proposes the name " s t i b -
a r s e n i c " . The n a t u r a l intergrowths c o n s i s t of e i t h e r a mixture 
of the antimony-phase and the arsenic-antimony phase (allemon
t i t e I ) , or a mixture of the arsenic-phase and the a r s e n i c -
antimony phase ( a l l e m o n t i t e I I I ) . Less commonly, the homo
geneous arsenic-antimony phase occurs alone ( a l l e m o n t i t e I X ) * 
X-ray examination shows t h a t , although the arsenic-antimony 
phase ( s t i b a r s e n i c ) has a d i s t i n c t i v e X-ray p a t t e r n , i t i s an 
a l l o y and not a compound, and owes i t s p e r s i s t e n t homogeneity 
to the f a c t t h a t i t s composition i s intermediate between the 
two i m m i s e i b i l i t y gaps of F i g . 1. 

Tn t h i s r e p o r t , the term " a l l e m o n t i t e " w i l l be used 
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to r e f e r to the arsenic-antimony phase. The a r s e n i c - r i c h phase 
w i l l he c a l l e d a r s e n i c because i t has the same X-ray p a t t e r n 
as pure a r s e n i c and "because most n a t i v e a r s e n i c a l s o has some 
antimony i n s o l i d s o l u t i o n . S i m i l a r l y , the antimony-rich 
phase w i l l be c a l l e d antimony. I t i s thought t h a t the terms 
A l l e m o n t i t e I , A l l e m o n t i t e JUT, and A l l e m o n t i t e I I I are l i t t l e 
known and that confusion may r e s u l t i n u s i n g them. As i n d i c a t e d 
by the phase diagram of F i g . 1 and by l a b o r a t o r y observations, 
any intergrowths of a r s e n i c and antimony are u s u a l l y a l l e m o n t i t e 
p l u s e i t h e r antimony or a r s e n i c . 

Laboratory Procedure 
A r s e n i c , antimony, a l l e m o n t i t e , and d y s c r a s i t e , i n 

p o l i s h e d s e c t i o n , are v a r i o u s shades of creany white and 
g r e y i s h w h i t e . Because of t h i s s i m i l a r i t y i n appearance and 
because o f the c l o s e a s s o c i a t i o n of these mi n e r a l s , they w i l l 
be considered under one group when d i s c u s s i n g l a b o r a t o r y 
procedure. 

A l l the etch reagents l i s t e d i n S h o r t 1 s "Microscopic 
Determination of the Ore M i n e r a l s " were t r i e d and the p o l a r 
i z a t i o n c o l o r s were noted. These f o u r minerals vary from 
i s o t r o p i c t o s t r o n g l y a n i s o t r o p i c w i t h p o l a r i z a t i o n c o l o r s 
u s u a l l y of yellowish-brown and dark b l u i s h - or brownish-gr^y. 
S i m i l a r l y , the etch reagents l i s t e d i n Short are of l i t t l e 
use because, as shown i n the t a b l e on page 4 , none of these 
minerals has d e f i n i t e d i s t i n g u i s h i n g reagents. 

Use of KI&1O4 

Some d i s t i n c t i o n could be made w i t h a s o l u t i o n of 
KB&1O4. Both a c i d i c and b a s i c s o l u t i o n s were t r i e d , but the 
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b a s i c s o l u t i o n , although not as strong as the s l i g h t l y acidi© 
s o l u t i o n , gives a more uniform etch. A s o l u t i o n o f 1 gram of 
Ettri©£ per 100 c.c. of water was used and i t was found t h a t the 
s o l u t i o n * must he made every l a b o r a t o r y p e r i o d because i t 
seems to become weaker w i t h s t a n d i n g and i t s etchirg powers 
change. The f o l l o w i n g r e s u l t s were obtained a f t e r a p p l y i n g 
EMh04 f o r one minute: 

A r s e n i c : The reagent almost immediately t a r n i s h e s 
the m i n e r a l yellowishi-brown. I f the s o l u t i o n i s l e f t f o r one 
minute and then the KMnO^ i s washed o f f and the t a r n i s h rubbed 
o f f w i t h wet t i s s u e b e f o r e i t has time to d r y , the a r s e n i c w i l l 
s t i l l have a s l i g h t l y darkened grey colour which can only be 
removed by b u f f i n g . Repeated treatments l i k e t h i s w i l l darken 
the a r s e n i c thus i n c r e a s i n g the c o n t r a s t between i t and the 
a l l e m o n t i t e . I f in s t e a d o f w i p i n g o f f the reagent a f t e r one 
minute has elapsed, the KMhO^ i s j u s t washed o f f w i t h water, 
the brown t a r n i s h upon d r y i n g , w i l l t u r n dark brown w i t h 
patches of b l u e i r r i d e s c e n t t a r n i s h • 

Antimony: The r e s u l t i s u s u a l l y n e g a t i v e , b u t a very 
s l i g h t brownish-yellow t a r n i s h may appear i f the min e r a l i s a l 
lowed to dry a f t e r the KMh0 4 i s washed o f f . Anjrtarnish which 
may r e s u l t can be e a s i l y removed w i t h wet t i s s u e . 

A l l e m o n t i t e : I f the m i n e r a l i s allowed to dry, a f t e r 
the KMh0 4 has been washed o f f , a yellowish-brown t a r n i s h w i l l 
u s u a l l y r e s u l t . T h i s can u s u a l l y be removed by rubbing witfet 
wet t i s s u e . 

D y s c r a s i t e : The mi n e r a l i s almost immediately t a r n -



ished and i f , a f t e r one minute, the s o l u t i o n i s washed o f f , a 
d u l l i r r i d e s o e n t t a r n i s h w i l l u s u a l l y r e s u l t . I f , w h i l e wash
i n g off the KMh04, the d y s c r a s i t e i s rubbed l i g h t l y w i t h wet 
t i s s u e , the t a r n i s h becomes very b r i g h t . T h i s b r i g h t t a r n i s h i s 
u s u a l l y b l u e on l a t h e d c r y s t a l s and i s of s e v e r a l c o l o r s on the 
round b l e b s , being u s u a l l y red i n the middle and green on the 
outside. I f rubbed f a i r l y hard while s t i l l wet, the t a r n i s h i s 
completely removed. 

I n the foregoing d e s c r i p t i o n s the expression "allow 
the m i n e r a l t^4rytf means——wait t i l l the t h i n f i l m of water, 
which remains a f t e r t h e washing,has evaporated. I f the 
t a r n i s h e s are allowed to dry completely, they can only be 
removed by b u f f i n g . 

With a l i t t l e p r a c t i c e , the above procedure can be 
used t o d i s t i n u i s h d y s c r a s i t e and t o t e l l a r s e n i c from ant
imony or a l l e m o n t i t e . The f o l l o w i n g c o l o r r e l a t i o n s can be 
used to t e l l antimony and a l l e m o n t i t e apart a f t e r they have been 
d i s t i r g i i s h e d from a r s e n i c and d y s c r a s i t e . 

R e l a t i v e C o l o r s 
The r e l a t i v e c o l o r s o f these f o u r a s s o c i a t e d 

minerals are f a i r l y c o n s i s t e n t and can u s u a l l y be used t o 
i d e n t i f y some of the minerals i n a s e c t i o n a f t e r one of the 
minerals has been i d e n t i f i e d by other means. The f o l l o w i n g 
r e s u l t s were obtained: 

A r s e n i c ( l i g h t grey) - against A l l e m o n t i t e (creamy-white) 
Ar s e n i c ( l i g h t grey) - against D y s c r a s i t e (creamy-to y e l -

lowi sh-white) 
Antimony (white) - a g a i n s t A l l e m o n t i t e (greyish-white) 
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Antimony (white) - - against D y s c r a s i t e (creasy-to y e l 
lowish-white) 

A l l e m o n t i t e (white) - against D y s c r a s i t e (creamy-to y e l 
l o w i s h - w h i t e ) . 

With d i f f e r e n t o p t i c a l o r i e n t a t i o n , most of the 
above m i n e r a l s , upon c l o s e examination, e x h i b i t s l i g h t l y 
d i f f e r e n t shades of wh i t e . Consequently, two adjacent areas 
of the same mineral w i t h d i f f e r e n t o p t i c a l o r i e n t a t i o n might 
be i n t e r p r e t e d as two d i f e r e n t minerals by u s i n g the above 
c o l o r c r i t e r i a . A f t e r some p r a c t i c e t h i s e r r o r can u s u a l l y be 
avoided. T h i s d i f f e r e n c e i n r e l i e f i n two adjacent areas 
shows up i n places i n the antimony of Specimen 6. 

Macroscopic Examination 
The a r s e n i c - r i c h and the antimony-rich specimens from 

the Engineer Mines are markedly d i f f e r e n t m a c r o s c o p i c a l l y . 
The a r s e n i c - a l l e m o n t i t e specimens e x h i b i t coarse 

c o l l o f o r m banding w i t h the f r e e surfaces sometimes d i s p l a y i n g 
b o t r y o i d a l s t r u c t u r e . The a l t e r n a t i n g bands of a r s e n i c and 
a l l e m o n t i t e range i n th i c k n e s s from microscopic tojabout one 
i n c h . I n the specimens from Engineer Mine, a r s e n i c bands are 
much t h i c k e r than are a l l e m o n t i t e bands and can be d i s t i n g u i s h e d 
on the surfa c e of the p o l i s h e d s e c t i o n by the b l a c k t a r n i s h 
which a r s e n i c acquires on expo sure to the a i r . Tension f r a c t u r e ? 

A 
caused by changes i n volume on c o o l i n g , occur p a r a l l e l t o the 
banding. The b o t r y o i d a l s t r u c t u r e i s not very common i n the 
a r s e n i c - a l l e m o n t i t e ores, but i n one specimen where i t occurs, 
the i n d i v i d u a l lobes are about one-half i n c h i n diameter 
and are covered w i t h a f i n e r b o t r y o i d a l s t r u c t u r e i n whieii 
the i n d i v i d u a l lobes are about 1/32 i n c h i n diameter. 



Reagent A r s e n i c Antimony A l l e m o n t i t e D y s c r a s i t e 

H g C l 2 

weslr" greyish-brown 
t a r n i s h 

weak light-brown 
t a m i sh 

very weak y e l l o w i s h -
brown t a r n i s h 

immediate y e l l o w i s h -
brown t a r n i s h 

KDH negative negative negative negative 
WW negative u s u a l l y n egative s t r o n g , veyy l i g h t -brown t a m i sit 

weak light-brown or strongS dark-brown^ 

H C 1 negative u s u a l l y negative 
1 minute- negative 
2 minutes - very 
strong b l u e i s h - g r e y 
t a r n i s h i n patches, 
and near contact wit] 
surrounding a r s e n i c 

| t a r n i s h 
- d y s c r a s i t e 

- l i g h t brown 
i £ - d y s c r a s i t e 

-negative 

F e C l 3 gr^y w i t h black: dots 
(very strong) 

i 
1 minute - s t r o n g 
l i g h t brown t a r n i s h 
l i minute- strong 
biufesh-grey t a r n i s h 

immedi ate 
i r r i d e s cent t a m i sh 

immediately i r r i d e s 
cent, then brown 

MO 3 - q u i c k l y i r r i d e s c e n t 
-delayed slow e f f e r 
vescence (sometimes) 

- f i n a l l y very dark grey 
fumes t a r n i s h l i g h t 
brown 

q u i c k l y i r r i d e s 
cent, then dark 
brownish-gr^y 

i r r i d e s c e n t , then 
dark brownish-grey 

immediately i r r i d e s 
cent; sometimes f o l 
lowed by vigorous ef
fervescence and f i n a l 
l y t u r n i n g grey; fumes 
t a r n i s h y ® 1 1 0 ^ ! ] ^ 

Aqua-
r e g i a 

delayed effervescence 
which becomes more v i g 
orous w i t h time; etches 
d i f f e r e n t i a l l y grey 
and b l a c k 

delayed a c t i o n , 
then turns through 
l i g h t brown to 
dark brown while 
e f f e r v e s c i n g 

delayed effervescence 
and dark brown t o 
b l a c k t a r n i s h ; fumes 
t a r n i s h brown 

not t r i e d ; 
probably p o s i t i v e 

o 

|e+ 
te 
w 
CD 
& 

H 
c+ 
CO 

!• 11 weak11 t a r n i s h means 
2. "strong* t a r n i s h means 

the t a r n i s h can be e a s i l y rubbed off w i t h wet t i s s u e , 
the t a r n i s h cannot be 'removed w i t h wet t i s s u e . 

i 
m i 
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The antimony-allemontite specimens do not have coarse 
"banding "but have a f i n e "botryoidal or pimpley s t r u c t u r e -
I n d i v i d u a l pimples range i n s i z e from microscopic to about one-
quarter i n c h i n diameter; those of the n e a r l y pure a l l e m o n t i t e 
"being more rounded than those of the antimony specimens. 
Spaces "between i n d i v i d u a l lobes or groups of lobes of the bot-
t r y o i d a l minerals are f i l l e d w i t h c a l c i t e { f i g . 2B). 

Micr o s c o p i c Examination 
A r s e n i c - A l l e m o n t i t e 

Most of the specimens of t h i s type e x h i b i t a l t e r 
n a t i n g , s h a r p l y - d e f i n e d hands of a l l e m o n t i t e w i t h darker 
"bands of a r s e n i c c o n t a i n i n g a l l e m o n t i t e . I n one specimen, 
howeTer, the contact "between these two types of hands was very 
i r r e g u l a r ( T i g . 9 and F i g . 10). I f the sharply-defined bands 
are examined under a m a g n i f i c a t i o n of 625, i t i s seen that the 
l i g h t bands are u s u a l l y a l l e m o n t i t e , o f t e n w i t h a few b a r e l y 
v i s i b l e beads of a r s e n i c dispersed throughout. The dark bands 
are u s u a l l y a r s e n i c w i t h minute rods and beads of a l l e m o n t i t e 
dispersed throughout, or a e u t e c t o i d a l i n t e r g r o w t h of a r s e n i c 
and a l l e m o n t i t e . Some of the a r s e n i c bands contain up to 50 
percent of a l l e m o n t i t e i n minute rods and i r r e g u l a r patches 

w h i l e other a r s e n i c bands con t a i n a d e n d r i t i c network of 
with additional bends or a/Zcmontiie 

allemontite^between the meshes of t h i s network (see Specimens 
1, 3, and 5 ) . Although many of the adjacent bands of 
ar s e n i c hare only s l i g h t d i f f e r e n c e s i n composition, the con
t a c t between any two bands i s v/ery sharp as can be see under 
a m a g n i f i c a t i o n o f 625. The banding shows t h a t the mi n e r a l 
i z i n g s o l u t i o n s were a l t e r n a t i n g i n composition from those 
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c o n t a i n i n g 50 atomic percent antimony to those c o n t a i n i n g l e s s 
than 50 atomic percent antimony. The bands having «qual 
amounts of antimony and a r s e n i c formed pure a l l e m o n t i t e without 
r e l e a s i n g excess a r s e n i c and the bands c o n t a i n i n g under 50 
atomic percent antimony were deposited as a homogeneous s o l i d 
s o l u t i o n which, on c o o l i n g , r e l e a s e d the excess antimony as 
a l l e m o n t i t e . The phase diagram of F i g . 1 shows t h a t very 
s m a l l changes i n composition can g r e a t l y a l t e r Hie r a t i o of 
a r s e n i c t o j k l l e m o n t i t e . 

Many of the bands e x h i b i t cusps and curves ( F i g . 10) 
which a r e probably the i n t e r n a l expression of what would be 
b o t r y o i d a l s t r u c t u r e i f a f r e e surface were present. 

Examination under c r o s s e d - n i c o l s r e v e a l s a mosaic 
of i r r e g u l a r , s l i g h t l y elongated g r a i n s up to one-half m i l l i 
meter i n l e n g t h . The boundaries of these g r a i n s are not 
dependent upon the boundaries of the bands. The o p t i c a l 
o r i e n t a t i o n o f the d i s p e r s e d a l l e m o n t i t e could not be d e f i n i t e l y 
determined because of the s m a l l s i z e of the rods and beads. In 
some specimens, however, a l l the d i s p e r s e d a l l e m o n t i t e i n one 
band exti n g u i s h e s at the same time, r e g a r d l e s s of the g r a i n 
boundaries. 

Tension f r a c t u r e s were formed i n the a r s e n i c -
a l l e m o n t i t e specimens on c o o l i n g . These f r a c t u r e s are p a r a l 
l e l t e the banding between the a r s e n i c and a l l e m o n t i t e b u t 
they are u s u a l l y not along the contacts of thesetaffo m i n e r a l s . 
The f r a c t u r e s cut across i n d i v i d u a l g r a i n s and so must have 
formed a f t e r s o l i d i f i c a t i o n . 
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Seme of the a r s e n i c g r a i n s of Specimen 4 hare t w i n 
n i n g i n which the i n d i v i d u a l twins have a s l i g h t curvature 
r e s u l t i n g from deformation mf the Specimen. According to 
M. I. Buerger6

 9 if EH11G4 a c i d i f i e d w i t h H 2 S O 4 i s a p p l i e d 
a twinned g r a i n , the twinning, i f r o t a t i o n a l , w i l l become 
accentuated} "but i f i t i s t r a n s l a t i o n a l i t w i l l remain u n a l 
t e r e d . The r e s u l t obtained when t h i s procedure was a p p l i e d 
tcr the a r s e n i c g r a i n proved t he tw i n n i n g was r o t a t i o n a l . 

Antimony-Allemonti t e 

Fir banding i s seen i n these specimens. However, two 
types of the antimony-allemontite combinations o c c u r , — 
specimens composed mostly of antimony and specimens composed 
mostly of a l l e m o n t i t e . 

I n the antimony specimen, the antimony occurs as 
sma l l rounded areas, separated by c a l c i t e . These areas range 
i n l e n g t h from 1/16 i n c h t o one i n c h and c o n s i s t of e i t h e r 
antimony or antimony p l u s a l l e m o n t i t e . The a l l e m o n t i t e occurs 
as an i r r e g u l a r area along the boundaries of the antimony and 
c a l c i t e and has been r e l e a s e d from the antimony on c o o l i n g * 

The a l l e m o n t i t e - r i c h m a t e r i a l a l s o occurs as round8d 
i r r e g u l a r areas separated by c a l c i t e (see F i g . 2 B ) . The a l l e 
montite forms the bul k of these areas and under cross ed-ni c o l s 
and a m a g n i f i c a t i o n o f 625 e x h i b i t s a very f i n e i r r e g u l a r 
mosaic p a t t e r n . The antimony occurs as a very narrow exsolu-
t i o n r i m along the areas o f a l l e m o n t i t e and also as a r e e f - l i k e 
r i d g e separated from the main areas of a l l e m o n t i t e by a t h i n 

6. Buerger, M. J . , "The P l a s t i c Deformation of Ore Minerals' 1, 
Am. M i n e r a l o g i s t , 1928, pp. 1-7. 
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band o f c a l c i t e (see F i g * 3). The f o l l o w i n g explanation i s 
o f f e r e d f o r t h i s s t r u c t u r e : A v e i n o f quartz e x h i b i t i n g comb 
s t r u c t u r e was badly f r a c t u r e d and the spaces were f i l l e d w i t h 
a l l e m o n t i t e which s o l i d i f i e d * P a r t i c l e s of the f r a c t u r e d 
quartz then s e t t l e d a g a i n s t the a l l e m o n t i t e * On f u r t h e r 
c o o l i n g , antimony was released from the a l l e m o n t i t e and formed 
a r i m along the outside of the a l l e m o n t i t e anvils© around 
the quartz p a r t i c l e s * Y e t f u r t h e r c o o l i n g caused contraction 
and t e n s i o n f r a c t u r e s along the l i n e of quartz p a r t i c l e s * The 
c a l c i t e was then i n t r o d u c e d , f i l l i n g the empty spaces and the 
te n s i o n cracks* From obs^vations of other areas of the same 
specimen, i t was proved t h a t the order of d e p o s i t i o n was 
quartz f i r s t , a l l e m o n t i t e second, and c a l c i t e t h i r d * 

Oxides on the A r s e n i c and Antimony M n e r a l s 
OHly two k i n d s of oxides were found on the specimens 

from Engineer Mine* 
A white t o creamish-colored powder i d e n t i f i e d by 

X-ray a n a l y s i s t o be ^enarmontite (Sbg©$) covers much of the 
pimpl^y antimony and a l s o coats c a v i t i e s i n the quartz of the 
antimony specimens* T h i s oxide a l s o coats the a l l e m o n t i t e 
bands of the a r s e n i c - a l l e m o n t i t e specimens where a cro s s -
s e c t i o n of the banding i s exposed* 

F U r p l i s h - to reddish-brown oxide, i d e n t i f i e d by 
X-ray a n a l y s i s t o be hematite, coats the a r s e n i c bands of the 
a r s e n i c - a l l e m o n t i t e specimens. The hematite a l s o coats 
c a v i t i e s i n the quartz of the antimony-allemontite specimens* 
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D y s c r a s i t e 
D y s c r a s i t e occurs as e x s o l u t i e n i n l a t h s up to two 

m i l l i m e t e r s and i n rounded and i r r e g u l a r patches (see F i g * 5 ) * 
I t i s as s o c i a t e d w i t h a r s e n i c * antimony, and a l l e m o n t i t e * I n 
some cases ; the d y s c r a s i t e occurs as a few l a t h s or b l e b s 
s c a t t e r e d a t random throughout the whole specimen* Ji one case 
(Specimen MgA-l), the d y s c r a s i t e i s concentrated i n two d e f i n i t e 
bands i n the a r s e n i c . The d y s c r a s i t e i n the one band occurs i n 
a r s e n i c which contains about 10 percent disp e r s e d a l l e m o n t i t e . 
I t i s i n the form of l a r g e l a t h s and i r r e g u l a r patches. I n some 
places the l a t h s seem to r a d i a t e out from the patches, (see F i g . 5 ) . 
I n the second band of t h i s specimen, the d y s c r a s i t e a l s o occurs 
i n the a r s e n i c , but each i n d i v i d u a l l a t h i s surrounded by a 
smal l area of a l l e m o n t i t e (see F i g . 7 and F i g . 8 ) . The 
a r s e n i c i n t h i s area contains about 50 percent d i s p e r s e d a l l e 
montite. The f o l l o w i n g e x p l a n a t i o n i s o f f e r e d f o r the d i f f e r 
ences i n these two bands: The s i l v e r at temperatures j u s t below 
those of s o l i d i f i c a t i o n of the d y s c r a s i t e forms a compound or 
s o l i d s o l u t i o n w i t h the antimony and t h i s compound or s o l u t i o n 
has a higher r a t i o of antimony to s i l v e r than does the compound 
dyscrafcite. Upon c o o l i n g , t h i s compound or s o l u t i o n r e l e a s e s 
the excess antimony and forms d y s c r a s i t e . The antimony forms 
a l l e m o n t i t e w i t h the surrounding a r s e n i c and i n the case where 
the a r s e n i c contained l e s s than 10 percent dispersed allemon
t i t e i t absorbed the e x t r a a l l e m o n t i t e formed. I n the case 
where the surrounding a r s e n i c contained about 50 percent d i s 
persed a l l e m o n t i t e , the e x t r a a l l e m o n t i t e could not a l l be 
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absorbed by the a r s e n i c and so remained around the d y s c r a s i t e 
l a t h s . 

S h o r t 7 , i n h i s "Microscopic Determination of Ore") 
M i n e r a l s " , has l i s t e d two ki n d s o f d y s c r a s i t e — - a n . o f - d y s c r a s i t e 
and a ^ - d y s c r a s i t e ; the former i s more s i l v e r y i n c o l o r and 
moiB c h e m i c a l l y r e a t i v e than the l a t t e r . I n the l a b o r a t o r y 
work, two kinds of d y s c r a s i t e were n o t i c e d . Out of three 
specimens t e s t e d w i t h HC1, two were negative t o the etch r e - ' ^ 
agent and one a t t a i n e d a brown t a r n i s h . I t was a l s o n o t i c e d 
that i f the specimens were l e f t exposed to the a i r , some l a t h s 
of the d y s c r a s i t e would t a r n i s h a bl u e or dark grey c o l o r w h i l e 
other l a t h s of the d y s o r a s i t e would remain unchanged. Other 
d i f f e r e n c e s i n chemical r e a c t i o n s were n o t i c e d when KDN and 
HFOj were a p p l i e d . Some blebs or l a t h s e f f e r v e s c e w i t h the 
HK> 3 and others j u s t e t c h . I n one case, the bleb which e f f e r 
vesced w i t h HKTÔ  was also one of those which t a r n i s h e d i n a i r . 

Ehe d y s c r a s i t e i s i s o t r o p i c to a n i s o t r o p i c and i t s 
p o l a r i z t i o n c o l o r s are yellowish-brown to d u l l b l u i s h - g r e y . 
The specimens examined had no n a t u r a l twinning, but i n some 
cases the d y s c r a s i t e w i l l t win under the pressure of a needle. 

Ruby S i l v e r s 
Ruby s i l v e r s were found i n an antimony-rich s p e c i 

men and i n an a r s e n i c - r i c h specimen. 
K i a r g y r i t e ( A g 2

s - £ r b 2 s 3 ) * i d e n t i f i e d by i t s strong 
a n i s o t r o p i s m and red i n t e r n a l r e f l e c t i o n , occurs i n the a r s e n i c 
of Specimen MgA-l. I t occurs i n i r r e g u l a r patches beside the 

fe.ti Short, Iff. IT., "Microscopic Determination of Ore M i n e r a l s " , 
U. A. a e o l o g i c a l Survey B u l l . 914, p. 126a. 
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d y s c r a s i t e l a t h s (see P i g . 6) or completely surrounded by 
d y s c r a s i t e (see F i g . 5 ) . I t seems to have been formed by 
e x s o l u t i o n . 

H i a r g y r i t e and p y r a r g y r i t e (3AggS-SbgS^) occur 
together i n the antimony of Specimen 6 and seem to be r e p l a c i n g 
the c a l c i t e along the contacts of the c a l c i t e and antimony. 
The m i a r g y r i t e was i d e n t i f i e d by X-ray a n a l y s i s and the pyrarg
y r i t e was i d e n t i f i e d by i t s weafc anisotropism and i t s deep 
red i n t e r n a l r e f l e c t i o n . "Where the p y r a r g y r i t e i s i n contact 
w i t h the c a l c i t e , i t has a reddish-brown i n t e r n a l r e f l e c t i o n . 

E l e c t r u m and FUchsi t e 
The electrum (Ag,Au) occurs i n arborescent forms i n 

a dark green mica. STumerous small v e i n s which have an average 
w i d t h of 200 microns, and which are composed of patches of 
fuartz and e/ec£rurn, cut Me mica. The 

quartz and electrum i n these v e i n s were probably deposited 
contemporaneously. 

The r e f r a c t i v e index of the green mica, taken by 
comparison w i t h o i l s , i s between 1.5866 and 1.5993. Th i s 
range of i n d i c e s i s lower than t h a t of the vanadium mica, 
r o s c o e l i t e ^ , but i s approximately equal to that of the chromium 
mica, f u c h s i t e . The mica i s very f i n e l y c r y s t a l l i n e w i t h some 
of the n e e d l e - l i k e c r y s t a l s forming s p h e r u l i t e s . 

A r s e n o p y r l t e and F y r r h o t i te 
A r s e n o p y r i t e was seen i n two p o l i s h e d s e c t i o n s , 

Specimens 8 and 9. In both of these s e c t i o n s i t i s i n i r r e g -

8. W f n c h e l l , A. ST., "Elements of O p t i c a l Mineralogy", 4th ed., 
1951, p.369. 
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u l a r patches am/in rhomb-shaped c r y s t a l s surrounded "by l a t t e r 
quartz (see F i g . 4 ) . 

A r s e n o p y r i t e a l s o occurs on the surface of casts i n 
some quar t z . I t occurs as minute, p r i s m a t i c , yellowish-brown 
t a r n i s h ^ c r y s t a l s which are up to 1/10 m i l l i m e t e r i n l e n g t h . 
These c r y s t a l s appear to coat the quartz, but, when examined 
w i t h b i n o c u l a r s , are seen to occupy minute hollows i n the 
q u a r t z . Since some of the c a s t s i n the quartz hare rhomb-

shaped c r o s s - s e c t i o n s , they were probably f o r m e r l y occupied by 
c r y s t a l s of c a l c i t e . The a r s e n o p y r i t e c r y s t a l s may have been 
on the o u t s i d e of the c a l c i t e b e fore the quartz was deposited. 
Such an order of d e p o s i t i o n would account f o r the a r s e n o p y r i t e 
c r y s t a l s occupying hollows i n the q u a r t z . 

The p y r r h o t i t e only occurs i n Specimen 8 where i t 
occupies spaces along the cleavage planes of c a l c i t e (see F i g . 4 ) . 
Such an occurrence i n d i c a t e s t h a t the p y r r h o t i t e was deposited 
a f t e r the c a l c i t e and a t a lower temperature than t h a t of the 
m e l t i n g p o i n t of c a l c i t e . 

Quartz and C a l c i t e 
Very f i n e - g r a i n e d quartz encloses or p a r t l y encloses 

most of the specimens examined ( F i g . 2 ) . Much of t h i s quartz 
seems to contain numerous s m a l l fragments of c a l c i t e whic^h, 
when beneath the p o l i s h e d s u r f a c e of c o l o r l e s s q uartz, show* 
as % white spotA These c a l c i t e fragments have been leached < 
out of the quartz along the v e i n contacts thus l e a v i n g the 
surface of the quartz f u l l o f s m a l l i r r e g u l a r h o l e s . I n other 
specimens (see Specimen- 12), c r y s t a l s of c a l c i t e up to two 
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i n c h es across have been leached out o f the quartz, l e a v i n g i t 
f u l l of c a s t s . Quartz a l s o occurs as c r y s t a l s l i n i n g many of 
the vugs and as fragments i n the i n t e r s t i c e s of the antimony-
a l l e m o n t i t e specimens. 

C a l c i t e occurs mainly as a f i l l i n g i n the i n t e r s t i c e s 
of the antimony-allemontite*specimens. I n such cases, i t s 
d e p o s i t i o n f o l l o w s one p e r i o d of quartz d e p o s i t i o n and precedes 
another. 

Paragenesis 
At Engineer J&ne, there were s e v e r a l periods of 

m i n e r a l i z a t i o n separated "by periods of f r a c t u r i n g . The 
specimens can he grouped i n t o d i f f e r e n t t y pes, each type 
probably coming from a d i f f e r e n t p a r t of the mine and each type 
having i t s own c h a r a c t e r i s t i c paragenesis. 

B y s c r a s i t e shows e x s o l u t i o n c h a r a c t e r i s t i c s and has 
been deposited simultaneously w i t h the surrounding minerals 
which may be e i t h e r a r s e n i c , antimony, or a l l e m o n t i t e . Also 
any a s s o c i a t i o n of e i t h e r a r s e n i c and a l l e m o n t i t e or antimony 

as 

and a l l e m o n t i t e i s A a n e x s o l u t i o n p a i r . 
The d e p o s i t i o n of the a r s e n i c - a l l e m o n t i t e 

(Specimens 1, 5, 4, and 5) was f o l l o w e d by b r e c c i a t i o n and then 
by d e p o s i t i o n of quartz around the fragments ( F i g . 2A) • Suchi 
an o r i g i n would account f o r the banding i n the a r s e n i c a b u t t i n g 
against the quartz banding a t r i g h t angles and f o r t he banding 
i n the quartz completely e n c i r c l i n g the fragment of a r s e n i c . 

Specimen 6 i s composed mostly of antimony i n which 
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c a l c i t e l a r g e l y f i l l s the spaces "between the lobes of antimony. 
Ruby s i l v e r s have p a r t l y replaced the c a l c i t e along i t s r i m s . 
A one h a l f - i n c h v e i n of quartz passes through the centre of the 
antimony specimen and, as i n the ar senic specimens, was probably 
i n j e c t e d a f t e r f r a c t u r i n g of the antimony. 

The r e l a t i v e age o f the quartz and a l l e m o n t i t e (Spec
imens 2 and 7) i s d i f f i c u l t t e determine. Upon a macroscopic 
i n s p e c t i o n , the a l l e m o n t i t e looks as though i t i s f i l l i n g the 
centre of a quartz v e i n . A microscopic examination r e v e a l s 
t h a t the e n c l o s i n g quartz completely surrounds areas of a l l e 
montite i n d i c a t i n g t h a t i t was deposited a f t e r the a l l e m o n t i t e . 
However, the quartz i n the i n t e r s t i c e s of the a l l e m o n t i t e has 
good c r y s t a l o u t l i n e s and was deposited before the c a l c i t e and 
probably before the a l l e m o n t i t e . The quartz l i n i n g the spec
imen a l s o c o n t a i n s one rhomb of a r s e n o p y r i t e , i n d i c a t i n g t h a t 
t h i s quartz was second to the a r s e n o p y r i t e . Probably the best 
way to e x p l a i n the above s t r u c t u r e s i s t f a l l o w two periods of 
quartz m i n e r a l i z a t i o n , — o n e before and one a f t e r the deposi
t i o n of the a l l e m o n t i t e and c a l c i t e . 

Specimen 8 shows c l e a r l y the r e l a t i o n s between 
a r s e n o p y r i t e , q u a r t z , c a l c i t e , and p y r r h o t i t e (see F i g . 4 ) . 
Because a r s e n o p y r i t e occurs i n rhomb-shaped c r y s t a l s i n the 
quartz, i t was deposited b e f o r e the q u a r t z . The w e l l d e f i n e d 
c r y s t a l s of quartz which occur i n the c a l c i t e and the quartz 
which e x h i b i t s comb s t r u c t u r e p r o j e c t i n g i n t o the c a l c i t e , 
i n d i c a t e t h a t the c a l c i t e was deposited a f t e r the q u a r t z . The 
occurrence of p y r r h o t i t e along the cleavage planes of -Mae c a l 
c i t e proves that the p y r r h o t i t e was deposited a f t e r the c a l c i t e 
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and at a temperature below t h a t of the m e l t i n g p o i n t of c a l c i t e . 
The electrum, as s t a t e d p r e v i o u s l y , always occurs 

w i t h quartz i n v e i n s t h a t cut the f u c h s i t e . F u c h s i t e 9 has a 
wide d i s t r i b u t i o n throughout the gold-bearing d i s t r i c t s of the 
Canadian S h i e l d . I t i s a s s o c i a t e d w i t h f a u l t s and i s probably 

h y d r o t h e r a a l l y a l t e r e d w a l l rock. At Engineer l i n e , the 
f u c h s i t e and the a s s o c i a t e d electrum always occur as t a b u l a r 
fragments enclosed i n quartz. 

Although i t i s l i k e l y t h a t any order of d e p o s i t i o n 
determined from the a v a i l a b l e i n f o r m a t i o n w i l l be p a r t l y i n 
c o r r e c t , the f o l l o w i n g probable parsgenesis i s given: 

1. formation of t e n s i o n f r a c t u r e s 
2. formation of f u c h s i t e by w a l l rock a l t e r a t i o n 
3. d e p o s i t i o n of a r s e n o p y r i t e 
4. d e p o s i t i o n of quartz and electrum 
5. d e p o s i t i o n of a r s e n i c , antimony, and a l l e m o n t i t e 
6. d e p o s i t i o n of c a l c i t e 
7. d e p o s i t i o n of ruby s i l v e r s 
8. d e p o s i t i o n of p y r i r h o t i t e 
9. f r a c t u r i n g of v e i n s 

10. d e p o s i t i o n of most of q u a r t z . 

Conclusions 
Cairnes i n h i s r e p o r t on the Taku Arm b e l t , proposed 

two probable methods of formation of the quartz v e i n s . He 
f a v o r s the theory which s t a t e s t h a t the q u a r t z - c a r r y i n g 

9. Whitmore, D. R. E., B e r r y , L. G., and Hawl^y, J . E., 
^Chromium Micas 1 1, Am. M i n e r a l o g i s t , Jan.-Feb., 1946, V o l . 31. 



21-

s o l u t i o n s were f o r c e d i n t o a weak pa r t o f the s t r a t a . The 
quartz, a f t e r being d e p o s i t e d , enlarged the f r a c t u r e s by f o r c 
i n g out the w a l l s w i t h i t s pressure of c r y s t a l l i z a t i o n . The 
w r i t e r t h i n k s t h a t , i f such were the case, there would be no 
c r y s t a l - l i n e d spaces i n the centres of the quartz v e i n s as are 
present a t Engineer l i n e . I t i s thought that the quartz c r y s t a l s 
would have to completely f i l l i t h e f i s s u r e s before they could 
s t a r t t o f o r c e the w a l l s apart on c r y s t a l l i z a t i o n . The open 
spaces probably i n d i c a t e t h a t the f i s s u r e s were i n existence 
b e f o r e d e p o s i t i o n of the quartz and were formed by t e n s i o n a l 
s t r e s s e s . 

The m i n e r a l i z a t i o n at Engineer Mine suggests t h a t i t 
i s a mesothermal d e p o s i t . F u c h s i t e , according to a report-^ 0 

i n the wAmerican Mineralogist®, i s u s u a l l y a s s o c i a t e d w i t h 
minerals t h a t suggest d e p o s i t i o n at medium to h i g h temperatures 
and pressures. P y r r h o t i t e , although sometimes found i n low-
temperature d e p o s i t s , i s u s u a l l y found w i t h medium to h i g h 
temperature m i n e r a l s . A r s e n i c and antimony, as shown by the 
phase diagram of F i g . 1, form an e x s o l u t i o n e u t e c t o i d a t 
temperatures u s u a l l y between 2O0*C and 400*C. The presence of 
ruby s i l v e r s a l s o p o i n t s t o d e p o s i t i o n at medium tempeiafcures. 
The presence of open c r y s t a l - l i n e d vugs probably i n d i c a t e s t h a t 
the temperatures and pressures of d e p o s i t i o n were not extremely 
h i g h . 

10. Whitmore, D. R. E., B e r r y , L. C •, and Hawley, J . E., 
MC h r omi urn Micas % Am. MEL n era l e g i s t , Jan. -Feb., 1946, V o l . 31. 
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F i g . 2A 

F i g . 2B. 
F i g u r e 2: 

A. Fragment of a r s e n i c (grey) and a l l e m o n t i t e (white) 
surrounded "by quartz (yellow) and c o n t a i n i n g 
t e n s i o n c r a c k s — S p e c i m e n 5. 

B. Cross s e c t i o n of r e i n — - S p e c i m e n 2. 
quartz y e l l o w 
a l l e m o n t i t e - — g r e y 
c a l c i t e — - w h i t e . 



F i g . 3 . Sketch from Specimen 2, Mag. Z200 

F i g . 4. Sketch from Specimen 8, Mag. X200 
quartz 

C a l c i t e I 
Ar s e n o p y r i t e j \ ^ 
P y r r h o t i t e | 
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F i g . 5. From specimen MgA-l, Mag. Z75 
D y s c r a s i t e - white patches and l a t h s 
M i a r g y r i t e - grey i n SW corner surrounded 

hy d y s c r a s i t e 
A r s e n i c - grey groundraass 
Hoies - "black-

F i g . 6 . From specimen MgA-l, Mag. X75 
D y s c r a s i t e - white l a t h s and patches 
A r s e n i c - grey groundmass 
M i a r g y r i t e - two dark grey patches 
Holes - "black: 
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F i g . 7. From specimen I3gA-l» Mag. X75 
D y s c r a s i t e - n e a r l y "black l a t h s ( t a r n i s h e d 

w i t h HETCT3 fumes) 
A l l e m o n t i t e - grey areas surrounding d y s c r a s i t e 
A r s e n i c - dark grey groundmass 
Holes - "black 

F i g . 8. From same hand as F i g . 7. , Mag. X75 
D y s c r a s i t e - dark grey l a t h s ( t a r n i s h e d 

w i t h KS&3O4) 
A l l e m o n t i t e - white 
A r s e n i c - grey groundmass (rough t a r n i s h 

from KM11O4 d r i e d on) 
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F i g . 9. From Specimen 4, Mag. X75 
D y s c r a s i t e - long b l a c k l A t h ( t a r n i s h e d blue 

w i t h KES1O4) 
A l l e m o n t i t e - white "bands 
Ars e n i c - grey groundmass (darkened by 

applying KM31O4 and rubbing o f f 
the r e s u l t i n g dark brown t a r n i s h 

see l a b o r a t o r y procedure) 
Tension f r a c t u r e s - b l a c k grooves 

F i g . 10. From Specimen 4, Mag. X170 
A l l e m o n t i t e - white, i n bands and dispersed 

i n a r s e n i c 
A r s e n i c - grey (darkened i n same way as 

that of F i g . 9) 
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F i g . l i , From Specimen 2, Hag. X75 
A l l e m o n t i t e - white groundmass 
Antimony - white; i n a t o l - l i k e areas and 

along edges of a l l e m o n t i t e 
C a l c i t e and Quartz - dark gangue 
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Specimens and T h e i r M i n e r a l s 
The f o l l o w i n g l i s t f showing the composition of each 

specimen, i s f o r f u t u r e r e f e r e n c e . The minerfLs u n d e r l i n e d 
are those which hare Ireen confirmed by X-ray a n a l y s i s . 

Woodcock, Engineer ( l ) 
( c o l l e c t e d by C h r i s t i e ) 

Woodcock;, Engineer (2) 
( c o l l e c t e d by C h r i s t i e ) 

Woodcock, Engineer (3) 
([collected by C h r i s t i e ) 

Woodcock, Engineer (4) 
( c o l l e c t e d by C h r i s t i e ) 

Woodcock, Engineer (5) 
( c o l l e c t e d by C h r i s t i e ) 

Woodcock, Engineer (6) 
( c o l l e c t e d by C h r i s t i e ) 

Woodcock, Engineer f7) 
( c o l l e c t e d by Whitft) 
Woodcock, Engineer (8) 

A r s e n i c w i t h dispersed allemon*  
t i t e ; d y s c r a s i t e i n rounded 1 ^ 
b l e b s ; quartz l i n i n g . 
A l l e m o n t i t e i n rounded areas 
separated by c a l c i t e ; ant
imony around edges of a l l e 
montite; quartz l i n i n g . 
A r s e n i c i n l i g h t grSy bands; 
a l l e m o n t i t e i n white bands 
and dispersed i n a r s e n i c ; 
quartz l i n i n g . 
D y s c r a s i t e i n l a t h s and b l e b s ; 

a l l e m o n t i t e i n w h i t e bands and 
d i s p e r s e d i n a r s e n i c ; a r s e n i c 
main p a r t of speci men; quartz 
and c a l c i t e l i n i n g . 
A r s e n i c w i t h d i s p e r s e d a l l e 
montite; a l l e m o n t i t e i n w h i t e 
bands; quartz l i n i n g contain
i n g fragments of a r g i l l i t e . 

• Antimony i n rounded areas 
separated by c a l c i t e ; a l l e 
montite along some contacts 
of antimony and e a l c i t e ; 
d y s c r a s i t e i n l a t h s and blebs 
i n antimony r u b y - s i l v e r s r e 
p l a c i n g c a l c i t e ( m i a r g y r i t e 
and p y r a r g y r i t e ) . 
Same as Specimen Engineer 2. 

A r s e n o p y r i t e ; p y r r h o t i t e i n 
cleavage planes of c a l c i t e ; 
quartz and c a l c i t e . 
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Specimens and T h e i r M i n e r a l s (continued) 
Woodcock, Engineer (9) 

Woodcock, Engineer ( '10) -

Woodcock, Engineer ( l l ) -

Woodcock, Engineer (12) -

Woodcock, Engineer MgA-l -

Electrum i n f u c h s i t e ; arseno
p y r i t e ; q u artz. 
A r s e n i c and a l l e m o n t i t e ; 
CCTiarmontite on the allemon
t i t e ; quartz w i t h boxwork. 
Antimony; hematite i n c a v i t i e s 
of quartz; cenarmontite; 
quartz. 
A r s e n i c ; quartz w i t h casts; 
a r s e n o p y r i t e i n minute 
t a r n i s h e d c r y s t a l s on the 
qua r t z . 

D y s c r a s i t e i n l a t h s and b l e b s ; 
a r s e n i c ; ruby s i l v e r ; a l l e 
montite around some d y s c r a s i t e 
l a t h s and dispersed i n a r s e n i c . 
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