


A„ Panteleyev 

The L i t t l e B i l l i e ( 3 i l l y ) Mine, Texada I s l a n d . 

I n t r o d u c t i o n : 
The L i t t l e B i l l i e mine i s near Vananda on the northeast coast 

of Texada I s l a n d . Together with the Warble Say, Copper Queen, 
and C o r n e l l p r o p e r t i e s , the L i t t l e B i l l i e contained the main deposit 
of the Texada gold-copper camp. The p r o p e r t i e s were discovered 
i n 1S#0 and worked i n t e r m i t t e n t l y from I896 to 1^26 and again 
a f t e r 1°43 by a large number of owners. The e a r l y production 
was .mainly f o r gold and s i l v e r with copper only a by-product. 
Later production e s p e c i a l l y during the war VJAS f o r copper and 
the most recent i n t e r e s t has been in the molybdenum which the 
deposits c o n t a i n . 

The reported tenor of the ore at the L i t t l e B i l l i e v a r i e s , 
1914 values are given as k~&f° Cu with Au-Ag only $3 per ton. 
A 1944 report gives grades of 2 . 4 $ Cu and 0 . 2 5 oz. Au. In any 

case, the ores of the L i t t l e B i l l i e have l e s s precious metal 
content than those of the other deposits i n the area and are 
probably best described as c o p p e r - g o l d - s i l v e r ores. 

Geology: 
The rocks i n the area are c r y s t a l l i n e limestones of the 

Marble Bay group which have been intruded by coarse g r a i n 
quartz d i o r i t e and dykes of q u a r t z - f e l d s p a r porphyry and 
greenstone. 



The dtposit i s in a contact metasomatic or skarn zone which 
l i e s along the southwest contact of the quartz d i n r i t e stock. 
The ore bodies are o u t l i n e d by assay boundaries i n the r e p l a c 
itent zone along the quartz d i o r i t e contact and a l s o around 
porphyry and greenstone dykes. 

Mineralogy: 
Hand Specimens: 

A large number of ore and gangue specimens were examined. 
A l l are r e p r s e n t a t i v e of a skarn d e p o s i t . A few were marble 
r e c r y s t a l l i z e d from pure limestone but most were coarse grained 
c a l c - s i l i c a t e s . The gangue minerals i d e n t i f i e d were: 

garnet- tan coloured G r o s s u l a r i t e 
green and brown Andradite 

diopside 
w o l l a s t o n i t e 
epidote 
t r e m o l i t e 
^uartz 
c a l e i t e 
c l a y 
serpent ine 

These minerals form a coarse, porous c r y s t a l aggregate 
which was m i n e r a l i z e d to form a disseminated sulphide and oxide 
deposit with l o c a l i z e d massive sulphide and oxide zones. 

The ore minerals recognized were: 
magnet i t e 
b o r n i t e 
c h a l c o p y r i t e 
p y r i t e 
molybdenite 
cove11ite 



There i s a d e f f i n i t e a s s o c i a t i o n of green garnet with 
b o r n i t e and c h a l c o p y r i t e while the brown garnet i s associated 
with magnetite and l e s s e r bornite and c h a l c o p y r i t e . Molybdenite 
occurs as disseminated r o s e t t e s or along f r a c t u r e planes and seems 
to have no p a r t i c u l a r a s s o c i a t i o n with any sulphides or garnets. 

The ore specimens appear f r e s h and unaltered and contain 
only small amounts of malachite, a z u r i t e m i n o r c o v e l l i t e and 
a rare specimen shows some sooty c h a l c o c i t e . 

F o l i s h e d Sections: 
At l e a s t 60 polis h e d sections from the L i t t l e B i l l i e and 

a few from Marble 3ay/were b r i e f l y examined and d e t a i l e d study 
was made of 25 of these. In t o t a l 16 ote minerals werB found. 

I. C h a l c o p y r i t e (CuFeS 2) 
- ^ellow 
- H- C 

Z. Bornite (Cu^FeS^J 
- p i n k i s h brown 
- H- 3 
- e x s o l v i n g c h a l c o p y r i t e i n ( l l l ) plane 

3 . Magnetite ( ^ 3 6 ^ ) 

- grey 
- H- F 
- i s o t r o p i c 
- magnetic 

/;. F y r i t e (FeS 2) 
- l i g h t yellow 
- H- F 
- i s o t r o p i c 
- cubic c r y s t a l o u t l i n e 

5. F y r r h o t i t e (Fe^_x§) 



P y r r h o t i t e 
- cream with pink t i n t 
- H- D 
- strong anisotropism 
- KOH- s t a i n s i r r i d e s c e n t 
- magnetic 

6. Molybdenite (K0S2) 
- white 
- H- 3 
- s o f t p l a t y curved lamellae 
- anistropism extreme , undulatory e x t i n c t i o n 
- negative to a l l reagents 

7. T e t r a h e d r i t e (Cu 1 0Sb.3 ) 
LA 4 13 

- grey 
- H- D 
- i s o t r o p i c 
- e x s o l v i n g c h a l c o p y r i t e 
- KCN- produced zoning 
- 3b proven i n microchem. t e s t 

8. S p h a l e r i t e (ZnS) 
- grey (dark) 
- i n t e r n a l r e f l e c t i o n 
- H- C 
- associated i n small amounts with c h a l c o p y r i t e 

9. ,3-0,11. T e l l u r i d e s 
- 3 intergrown minerals which c o l l e c t i v e l y save 
p o s i t i v e t e l l u r i u m microchem. t e s t 

9. Hessite Ag 2Te 
- l i g h t grey 
- H- A 
- strong anisotropism 
- HNO,- black 

HCl^ black 
KCN- black 
F e C l - - i r r i d e s c e n t 

KOH//*—Negative 
, 10. tffahrlite 3 i 0 T e .Bi(Ag) 

4 3 
- white 
- H- 3 
- anisotropism weak but d i s t i n c t 
- HNO3- black 

HC1- l i g h t brown 



v/ehrl Lte 
- F e C l * - i r r i d e s c e n t 
- KCN-^negative 

-- HgClp-negative 
- KOH Negative 

11 . T e l l u r b i s m u t h 3 i 1Ce3 
2 

- i n t i m a t e l y associated with W*ehrlite as rounded 
unmixing blebs which are v i s i b l e only a f t e r 
d i f f e r e n t i a l e t c h i n g with KOH. 

- HNO-- black 
- HCl^ f a i n t t a r n i s h 
- FeClo- r a p i d t a r n i s h 
- KCN- negative 
- HgCl 2-negative 

KOH-- slowly turns i r r i d e s c e n t (See F i g . 2) 

1 2 . S i l v e r (Ag) 
- b r i g h t white 
- H- 3 
- minute p l a t e - l i k e g r a i n s i n b o r n i t e 
- i s o t r o p i c 
- l i g h t s e n s i t i ve 
- s e c t i l e 
- HNO - blackens unevenly 

KCN3- brown t a r n i s h 
FeCl - i r r i d e s c e n t t o black 
HgCl2-irridescent 
HC1- negative 
KOH- negative 

13. Gold (Au) ? 
- minute yellow g r a i n i n t e l l u r i d e s 
- not proven 

H . C o b a l t i t e (Co,Fe)AsS 
- minute cubic g r a i n 
- white with p i n k i s h t i n t 
- hardness greater than needle 
- negative to a l l chemical reagents 



Secondary minerals: (minor amounts} 
15. C o v e l l i t e (CuS) 

- blue 
- H- 3 
- orange anisotropism 
- replaces b o r n i t e along f r a c t u r e s 

16. C h a l c o c i t e (Cu 23) 
- minor amount with b o r n i t e 
- b l u i s h white 
- FeCl-3- blue colour 

Oxid ation products: 

Malachite and A z u r i t e 

The mode of the ore i s h i g h l y v a r i a b l e and the percentages 
of minerals l i s t e d below i s not r e p r e s e n t a t i v e of ore grade 
but r a t h e r shows proportions of ore minerals i n 15 s e l e c t 
polished sect Ions• 

T e l l u r i d e s are i n c h a l c o p y r i t e as minute i n c l u s i o n s . 
S i l v e r values come from H e s s i t e , n a t i v e Ag i n b o r n i t e , 

probably ^ e h r l i t e and p o s s i b l y t e t r a h e d r i t e although micro-
chemical t e s t s did not show any s i l v e r i n t h i s mineral. 

Gold could not be proven but i s p o s s i b l y associated with 
the t e l l u r i d e s . I t i s probably very f i n e l y d i v i d e d and thus 
r e f r a c t o r y . 

c h a l c o p y r i t e 
b o r n i t e 
p y r i t e 
magnetite 
p y r r h o t i t e 
molybdenite 
t e t r a h e d r i t e 
s p h a l e r i t e 

42% 
12% 

t r a c e 
t r a c e 



Textures: 
The general s t r u c t u r e of the ore minerals i s i n t e r s t i t i a l . 

I t was formed by oxides and then sulphides f i l l i n g open spaces 
i n the metasomatized rock. 

The magnetite, p y r i t e , ( c o b a l t i t e ) , show e a r l y formed 
c r y s t a l o u t l i n e s and the molybdenite i s In r o s e t t e s . F y r r h o t i t e 
c h a l c o p y r i t e , and b o r n i t e have assumed the shapes of the 
c a v i t i e s they occupy. 

The t e l l u r i d e s are rounded replacements or f i l i f o r m 
i n c l u s i o n s i n the c h a l c o p y r i t e . 

The most s t r i k i n g t exture i s e x s o l u t i o n t e x t u r e shown 
by c h a l c o p y r i t e i n b o r n i t e and t e t r a h e d r i t e . Unmixing of 
w e h r l i t e and t e l l u r b i s m u t h i s described under etch t e s t s . 

C h a l c o p y r i t e i n b o r n i t e shows va r y i n g degrees of unmixing, 
In advanced stages rim or net t e x t u r e r e s u l t s from c h a l c o p y r i t e 
segregating at g r a i n boundaries. More commonly, however, the 
c h a l c o p y r i t e forms e x s o l u t i o n l a t h s i n the (111) plane of 

b o r n i t e . 
S x s o l u t i o n i n tetrahedfcite has f ormed an emulsion t e x t u r e . 

The c h a l c o p y r i t e occurs as minute s t a r shaped i n c l u s i o n s 
evenly d i s t r i b u t e d throughout the t e t r a h e d r i t e . These i n c l u s i o n s 
show s l i g h t v a r i a t ion i n s i z e depend ing upon t h e i r p o s i t ion 
in the g r a i n . The blebs i n the cc»ntre of the g r a i n tend to be 
l a r g e r than those at the edge but are fewer i n number so that 
the volume of exsolved m a t e r i a l Is uniform throughout. 

This t e x t u r e is f u r t h e r unic.ue i n that some gra • ns show 
a f a i n t l i n e a t i o n fromed by s t r i n g s of c h a l c o p y r i t e blebs 
i n the manner of a p e a r l necklace. (3ee F i g . 1J 



This p a r t i c u l a r type of e x s o l u t i o n i s thought to be 
formed from a high temperature environment i n which c o o l i n g 
was very r a p i d and d i f f u s i o n was arrested before i t had progressed 

very f a r . 

Faragenesis: 
3y f a r . t h e longest period of d e p o s i t i o n was enjoyed by 

c h a l c o p y r i t e . This caused the l a t e forming t e l l u r i d e s to 
appear as i n c l u s i o n s i n the c h a l c o p y r i t e but some grains showed 
a d e f f i n i t e ^ a r a g e n e s i s of t e l l u r i d e s l a t e r than c h a l c o p y r i t e . 

• 



Tyre of D e p o s i t : 

T h i s d e p o s i t i s a t y p i c a l c o n t a c t metasomatic d e p o s i t . 

The i n i t i a l temperatues were around #00 degrees t o form t h e 

c a l c - s i l i c a t e s (eg. w o l l a s t o n i t e ) . Unmixing of c h a l c o p y r i t e 

from t e t r a h e d r i t e o c c u r s at 5oo degrees C. and from b o r n i t e 

at 475 degrees C. The i n c o m p l e t e unmixing proves t h a t t h e 

d e p o s i t was s u b j e c t e d t o c o n d i t i o n s o f v e r y r a p i d c o o l i n g . 

Thus t h e d e p o s i t can be c l a s s e d as a ( v e r y ) h i g h temperature 

rdepdsjt'"which was p r o b a b l y near s u r f a c e ?nd t h u s s u b j e c t 

t o • steep bhi a l g 6 Lent. 
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