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I . I n t r o d u c t i o n . 
The L i t t l e Gem Mine i s l o c a t e d i n the L i l l o e t t 

M i n i n g D i v i s i o n of B r i t i s h Columbia. The property, 
c o n s i s t i n g o f eleven mineral claims and f r a c t i o n s , iB 
s i t u a t e d on the eastern s i d e of Roxey Creek, a t r i b 
u t a r y of Gun Creek. The workings are s i t u a t e d on the 
s i d e of a r i d g e which r i s e s to an e l e v a t i o n of 7,000 
f e e t . At present two tunnels have been d r i v e n , one 
a t an e l e v a t i o n of 6,400 f e e t and the other at 6,350 
f e e t w h i l e considerable t r e n c h i n g work has been done 
as w e l l * 

The specimens used f o r the work were s e l e c t e d 
from a shipment of about t h i r t y pounds r e c e i v e d at 
the U n i v e r s i t y . 

I I . Geology of Roxey Creek. 

The l o c a l rock formation c o n s i s t s of a b i o t i t e 
q u a rtz d i o r i t e , medium-grained i n t e x t u r e and l i g h t -
g r e e n i s h i n c o l o r , Near the mineral deposits i t i s 
a l t e r e d to a speckled r e d d i s h rock. T h i s a l t e r a t i o n 
i s the r e s u l t of weathering and l e a c h i n g by surface 
water. The d i o r i t e , i n the form of a tongue about 
2,000 f e e t wide and about 2.5 miles long, j o i n s a 
l a r g e r body of d i o r i t e which covers the Gun Creek 
v a l l e y * T y p i c a l B r i d g e R i v e r formations c o n s i s t i n g 
o f andesites and l a v a f l o w s , are found surrounding the 



(2) 
d i o r i t e . A l a r g e r "body of f i n e - g r a i n e d r dark green 
serpentine borders the d i o r i t e on the northwest. The 
serpentine c l o s e l y resembles an o l i v e n e b a s a l t and 
except along c o n t a c t s , l i t t l e a l t e r a t i o n has taken 
p l a c e , numerous a p l i t i c dikes t r a v e r s e the quartz 
d i o r i t e and seem to f o l l o w c l o s e l y a brown weathered 
d i k e of ferruginous carbonate. Small sections of 
greenstone are found i n a few places i n the d i o r i t e * 

I I I . Ore Occurrences. 

A l l the known ore bodies appear to be l e n t i c u l a r 
i n shape. At present two v e i n s , b e l i e v e d to be from 
the same ore body, are being developed. The f o o t - w a l l 
v e i n which can be t r a c e d on the surface f o r about 50 
f e e t , dips about 90° and trends east to west. The v e i n 
v a r i e s i n width from a few inches to n e a r l y 6 f e e t at 
the upper end. The surrounding d i o r i t e i s not a l t e r e d 
to any extent. 

The hanging-wall v e i n l i e s p a r a l l e l to the f o o t -
w a l l v e i n and about seventeen f e e t s o u t h e r l y . T h i s 
v e i n can be t r a c e d on the surface f o r a distance of 
9 0 f e e t and underground shows an average width i n 
excess of 6 f e e t . No appreciable a l t e r a t i o n has taken 
p l a c e i n the v i c i n i t y of t h i s ore body. 

Masses of quartz and f e l d s p a r are s c a t t e r e d 
throughout the ore bodies. A shear v a r y i n g i n width 



(3) 
from 6 to 12 f e e t , s t r i k e s i n an east-west d i r e c t i o n . 
The shear which can be tr a c e d on the surface f o r a 
d i s t a n c e of about 2,000 feet i s low i n values. Small 
amounts of a r s e n o p y r i t e and cobalt bloom, found where 
email dikes cut the main shear, i n d i c a t e the p o s s i b i l i t y 
o f f i n d i n g ore at depth. 

IV. Reagents. 

As w e l l as the standard reagents used i n t h i s 
type of work four s p e c i a l reagents as o u t l i n e d i n l i r * 
Thompsons work, were made up. 

(1) Aqua r e g i a -+ Co, N i , As, S. 
The s o l u t i o n contained; 

Co 1.82 grams 
N i 1.82 " 
As 2,25 • 
S 1.00 • 

The metals were placed i n a 150 c.c. beaker, 20c.c. 
of aqua r e g i a added and the mixture was then warmed. 
To enable the s o l u t i o n of as much sulphur as p o s s i b l e 

Were 

25 c.c. of n i t r i c c h l o r a t e mixture wars added and the 
s o l u t i o n taken to dryness over night on a low p l a t e . 
The r esidue was then taken up w i t h 20 c.c. of aqua r e g i a 
warmed f o r one hour and f i l t e r e d through an asbestos 
f i l t e r i n t o a 40 c.c. reagent b o t t l e . 

(2) Aqua r e g i a + Co, As, S. 



(4) 
Co 1.82 grams 
As 2.25 » 
S 1.00 " 

The c o n s t i t u e n t s were d i s s o l v e d i n 20 c.c. of 
aqua r e g i a as bef o r e . 

(3) Aqua r e g i a -f-3?e-
S u f f i c i e n t Iron wire was d i s s o l v e d i n 20 c.c. of 

aqua r e g i a to saturate the s o l u t i o n . 
(4) Aqua r e g i a + Fe,As TS. 

A saturated s o l u t i o n of a r s e n o p y r i t e i n aqua r e g i a 
was prepared and the excess f i l t e r e d o f f . 

V. E t c h T e s t s . 

As a l l specimens examined appeared to be the same, 
d i f f e r i n g only by the presence or otherwise of small i n 
c l u s i o n s , a d e t a i l e d d e s c r i p t i o n of a l l t e s t s made i s 
not g i v e n . Sections were a l l etched f o r 20 seconds 
except where otherwise noted. 

( l ) Groundmass. 
Concentrated HNÔ ;-

Because of i t s r a p i d a c t i o n t h i s 
reagent was only l e f t on the sections f o r 10 seconds. 
The groundmass was etched black and a f t e r b u f f i n g a 
d i s t i n c t p r i s m o i d a l s t r u c t u r e could be seen. 

1 : 1 HKO3 

T h i s reagent l e f t a d i f f e r e n t i a l 



(5) 
b l u e and brown t a r n i s h on the surface* T h i s t a r n i s h was 
e a s i l y removed by b u f f i n g . There i s a p o s s i b i l i t y t hat 
two d i f f e r e n t minerals were present as the borders 
between the two d i f f e r e n t colXored t a r n i s h e s seemed to 
e t c h s l i g h t l y * 

Aqua r e g i a + Fe 
At times a bl o t c h y brown s t a i n 

was observed. This t e s t was not d e f i n i t e enough to be 
considered as a p o s i t i v e r e a c t i o n . 

(2) I n c l u s i o n s 
Concentrated HNO3 

T h i s reagent gave a black e t c h i n 
10 seconds. 

1 : 1 HNO3 

With 1:1 fflO and a l l reagents 
c o n t a i n i n g aqua r e g i a the i n c l u s i o n s were etched b l a c k . 

Fe C l 3 

This reagent etched the i n c l u s i o n s 
t o a s l i g h t degree and brought out the o u t l i n e . 

A t a b l e of a l l etch t e s t r e s u l t s i s given below as 
w e l l as one compiled by Mr. E* Thompson of Toronto. 
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Rpaggnt. Groundmass I n c l u s i o n s 
Con* HHO3 Dark grey p r i s m o i d a l B l a c k 
111 m03 D i f f * etch E t c h 
3:10 HK0 3 

A .R.+ CqNi, As , S - Etch 
A.R.+ Co,As,S - Etch 
A.R.+ Fe,As,S - Etch 
A.R.+Fe - Etch 
HCL 
F e C l 3 - S l i g h t E t c h 
KCfi 
HgCl* 
KOH 

Using p o l a r i z e d l i g h t the i n c l u s i o n s extinguished 
f o u r times per r e v o l u t i o n of the microscope stage* 
In some sections the i n c l u s i o n s were elongated and 
seemed to he p a r a l l e l to each o t h e r . 

Dr. H.V* Warren using a high-power L e i t z micros
cope, found that these i n c l u s i o n s etched s l i g h t l y 
w i t h 3:10 HMOj. Dr. Warren als o found a few b r i g h t 
i n c l u s i o n s which gave negative r e s u l t s w i t h 3:10 HU05 

and F e C l j . The author was unable to f i n d any of these 
i n c l u s i o n s so these r e a c t i o n s c o u l d not be v e r i f i e d . 

With a m a g n i f i c a t i o n of 1,300 diameters Dr.H.V. 
Warren found that the gold appeared i n the i n c l u s i o n s . 



(7) 
The p a r t i c l e s of g o l d were approximately 1-10 microns 
i n s i z e and appeared only i n the i n c l u s i o n s which 
etched w i t h F e C I 3 . 

Both ground mass and i n c l u s i o n s were found to be 
a n i s o t r o p i c . Twinning was noted numerous times i n 
the ground-mass. The p o l a r i z a t i o n c o l o r s were mainly 
a l i g h t blue to a purple-brown and brown. Varying 
shades of grey were found as w e l l . The i n c l u s i o n s 
v a r i e d from a l i g h t b lue to a straw brown c o l o r . I t 
was found necessary to use p o l a r i z e d l i g h t to f i n d the 
i n c l u s i o n s as they blended w i t h the ground-mass under 
or d i n a r y l i g h t . 

A l l microchemical t e s t s performed on specimens, 
p i c k e d at random, showed the presence of c o b a l t and 
i r o n . 

V I . Assay R e s u l t s . 

A head sample of the ore was taken and gave the 
f o l l o w i n g r e s u l t s : 

Go 6.8$ 
Hi 0.5$ 
Fe 22.1$ . 
As 39.0$ 

S 14.1$ 
I n s o l . 11.4$ 

T o t a l 93.9$ 
Gold 1.46 Oz. per ton 



x too 

Diagram showing the p a r a l l e l arrangement of the 
i n c l u s i o n s , a f t e r etching w i t h FeCl 

x too 

T h i s diagram shows the v a r i e t y of c o l o r s seen w i t h 
p o l a r i z e d l i g h t as w e l l as twinning 
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Samples 1,2 and 3 used f o r assaying were picked 

out a f t e r the p o l i s h e d s e c t i o n s had been made up. 
They were chosen to correspond as c l o s e l y as p o s s i b l e 
w i t h the s e c t i o n s . P o l i s h e d sections were made and 
assays were run on samples. 1 ( l ) , 2 ( l ) and 4 at 
the same time so the r e s u l t s should be more represent
a t i v e . 

S e c t i o n D e s c r i p t i o n Co Ui Fe As S T o t a l 
1 Showing i n c l u s i o n s 0.77 - 40.1 43.6 18.5 102.9 

Y e l l o w i s h c o l o r and 
cleavage n o t i c e d 

2 Showing i n c l u s i o n s 
Dense grey c o l o r 8.9 - 25.9 45.2 21.8 101.8 

3 Apparently same 
as #1 0.90 - 36.0 42.3 20.1 99.3 

1 (1)Apparently same 
as 1 & 3 4.3 0.08 31.5 45.5 17.3 98.7 

2 (1) Same as 2 8.7 0.04 26.4 40.5 16.2 91.8* 
4 "Treeish" s t r u c t u r e 

apparently due to 
the gangue. 9.9 0.2 24.3 46.1 16.9 97.4 

* Contained some i n s o l u b l e m a t e r i a l . 
Gold assays were as f o l l o w s : 

S e c t i o n Au(oz/ton) 
1 2.05 
2 2.15 
3 1.58 
4 2.10 
6 2.10 
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V I I * C o n c l u s i o n . 

The etch t e s t s on the i n c l u s i o n s correspond very 
w e l l v/ith those f o r l o e l l i n g i t e . The di s c r e p e n c i e s 
may have been caused by the s o l u t i o n s not corresponding 
e x a c t l y w i t h those of Mr. E. Thompson. 

The etch t e s t s on the groundmass gave s i m i l a r r e s u l t s 
t o those of ar s e n o p y r i t e but the assay r e s u l t s check 
very c l o s e l y w i t h those given f o r the mi n e r a l danaite. 
T h i s mineral i s a c o b a l t i f e r o u s a r s e n o p y r i t e w i t h assays 
as f o l l o w s : 

V a r i e t y Go As 8 Fe T o t a l 
Skutterud 9.01 46.76 17.34 26.36 99 .47 
Skutterud 4.75 47.45 17,78 30.91 100.89 
J r a n c o n i a 6.45 41.44 17.84 32.94 98.67 
Co p i op o 5.84 44.30 20.25 30.21 100.60 

From the r e s u l t s i t w i l l be seen that s e c t i o n s 2. 
2 ( l ) , and 4 correspond very c l o s e l y w i t h d a n a i t e . The 
assay of s e c t i o n 3 checks f a i r l y w e l l w i t h that of arseno
p y r i t e but i t a l s o seems to be a mixture o f numbers 1&3. 
I t i s q u i t e probable that the specimens could be a mixture 
of a r s e n o p y r i t e and danaite i n va r y i n g p r o p o r t i o n s . 

Ho d e f i n i t e statement regarding the i n c l u s i o n s c o u l d 
be made. I t was f i r s t thought t h a t there would 
p o s s i b l y be some connection between the i n c l u s i o n s and 

* Page 99, H D e s c r i p t i v e Mineralogy*, by Dana, John Wiley 
& Sons, 1914. 
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the amount of cobalt i n the ore but no evidence to 
s u b s t a n t i a t e t h i s could be obtained. 

The author f e e l s that the r e s u l t s were not as 
s a t i s f a c t o r y as they might have been but. as time was 
l i m i t e d , i t was not p o s s i b l e to c a r r y i t out f u r t h e r 
t e s t s . 
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