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MINERALOGRAPHY OF THE NAHLIN RIVER 
HEAZLEWOODITE LOCALITY 

I n t r o d u c t i o n 

L o c a t i o n 
The N a h l i n R i v e r l i e s 8 6 miles t o the south-east of 

A t l i n , B r i t i s h Columbia. The area became of i n t e r e s t i n 1 9 5 6 

when n i c k e l m i n e r a l i z a t i o n ( m i l l e r i t e ) was discovered by 
Sigmund M ^ l d a l at Opal Lake. The disc o v e r y of heazlewoodite 
and n a t i v e copper about which t h i s report i s w r i t t e n was a l s o 
made by Mr. Muldal i n 1 9 5 6 . The heazlewoodite occurrence i s 
s i t u a t e d i n a t a l u s s l i d e on the west s i d e of the N a h l i n R i v e r 
about three miles above the point where Dudidontu Creek flows 
i n t o the N a h l i n R i v e r . 

Geology 
The general geology of the area i s not w e l l known 

but the m i n e r a l i z a t i o n f o l l o w s the contact of the contact between 
the A t l i n P e r i d o t i t e B e l t w i t h a band of limestone. 

The p e r i d o t i t e has been i n t e n s e l y serpentized and 
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carbonatized. The contact between the p e r i d o t i t e and the 
limestone marks a zone of extensive movement w i t h accompanying 
b r e c c i a t i o n and shearing* 

Most of the specimens studied p r i o r t o the w r i t i n g of 
t h i s report were p r e v i o u s l y studied by Mr* A.Archer whose 
f i n d i n g s a r e , i n the main, confirmed h e r e i n . 

Megascopic 

The hand specimens a v a i l a b l e were probably a l l from 
the same l a r g e piece and consisted of a h i g h l y s i l i c i f i e d , 
green and black serpentine. 

The weathered surface of the rock shows both c u p r i t e 
and malachite which are the r e s u l t of o x i d a t i o n of n a t i v e 
copper seen i n the specimen. 

The m e t a l l i c minerals observable i n c l u d e n a t i v e copper, 
magnetite and a y e l l o w i s h mineral (heazlewoodite). The n a t i v e 
copper i s seen as masses up to one centimeter across w h i l e 
the heazlewoodite occurs i n angular p a r t i c l e s up to f i v e 
m i l l i m e t e r s across. The magnetite occurs as l a r g e (three 
centimeters) masses. The m i n e r a l i z a t i o n tends to be a l i g n e d 
w i t h the d i r e c t i o n of rock shearing and i s i n part i t s e l f 
b r e c c i a t e d . 

M i c r o s c o p i c 

Fourteen p o l i s h e d s e c t i o n s were examined and seven 
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minerals were observed. These minerals and t h e i r d e s c r i p t i o n s 
are as f o l l o w s : 

Magnetite ( F e^ 0 4 ) 

Magnetite i s u s u a l l y seen randomly d i s t r i b u t e d 
throughout the serpentine as rounded grains and l a r g e masses. 
I t i s not u s u a l l y seen i n contact w i t h other minerals but does 
occur i n one place as a vermicular i n t e r g r o w t h i n heazlewoodite. 
Magnetite takes a poor p o l i s h and i s dark grey i n c o l o u r . I t 
i s negative to a l l reagents except HC1 which t a r n i s h e s i t 
s l i g h t l y . 

Heazlewoodite ( K i ^ S 2 ) 
In p o l i s h e d s e c t i o n heazlewoodite i s pale y e l l o w w i t h 

a good p o l i s h , a hardness of D and s t r o n g anisotropism from 
l i l a c to emerald green. The e t c h r e a c t i o n s are as f o l l o w s ; 
H g C l 2 s t a i n s brown; F e C l ^ , KOH, KCK negative, HC1 s t a i n s 
l i g h t l y brown; HNO^ and aqua r e g i a s t a i n grey. 

This mineral was p o s i t i v e l y i d e n t i f i e d by Dr. R.M. 
Thompson w i t h X-ray data. 

As already described heazlewoodite occurs as l a r g e r 
grains which have been f r a c t u r e d . I t i s often seen i n contact 
w i t h c h a l c o c i t e , p e n t l a n d i t e and n a t i v e copper. The f r a c t u r i n g 
has a strong tendency to f o l l o w g r a i n boundaries. 

P e n t l a n d i t e (Fe,Ni)gS^ 
This mineral i s pale y e l l o w , takes a f a i r p o l i s h and 

i s i s o t r o p i c . I t i s always seen enclosed i n heazlewoodite and 
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i s d i s t i n g u i s h e d from heazlewoodite by i t s s l i g h t l y l i g h t e r 
colour and i s o t r o p i s m as w e l l as i t s etch r e a c t i o n s . The etch 
r e a c t i o n s f o r p e n t l a n d i t e are: H g C l 2 , KOH, F e C l ^ , KCN and HC1 
negative; HNO3 s ^ o w ^ y s t a i n s brown. 

C h a l c o c i t e (Cu 2S) 
C h a l c o c i t e takes a good p o l i s h , i s blue and shows a 

weak anisotropism. E t c h r e a c t i o n s are: H g C l 2 and KOH negative; 
F e C l ^ s t a i n s blue; KCN s t a i n s black; HC1 t a r n i s h e s ; HNO3 s t a i n s 
blue w i t h effervescence. 

C h a l c o c i t e i s u s u a l l y seen i n f r a c t u r e d grains w i t h 
heazlewoodite. 

Native Copper 
Native copper i s copperish pink t o l i g h t pink i n 

c o l o u r , i s o t r o p i c and s e c t i l e . I t gives the f o l l o w i n g etch 
r e a c t i o n s : H g C l 2 q u i c k l y s t a i n s i r r i d e s c e n t , KOH t a r n i s h e s ; 
KCN t a r n i s h e s l i g h t l y ; F e C l ^ s t a i n s grey and brings out g r a i n 
s t r u c t u r e . HC1 s t a i n s brown; HNO effervesces and s t a i n s 

3 

brown. 
The wide d i f f e r e n c e i n c o l o u r of the n a t i v e copper i s 

apparently due to the i n c l u s i o n of n i c k e l w i t h i n the copper 
l a t t i c e . The n a t i v e copper gives a p o s i t i v e microchemical t e s t 
f o r n i c k e l . The extremely l i g h t creamy coloured copper i s 
u s u a l l y seen rimming grains of heazlewoodite. Some of the 
l a r g e r grains of i n t e r m e d i a t e l y colored n a t i v e copper showed 
rounded blebs and elongate masses of s l i g h t l y darker n a t i v e 
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copper inc l u d e d w i t h i n them. This i s best seen w i t h crossed 
p o l a r i z i n g prisms. An annealed t e x t u r e i s observable i n the 
na t i v e coprer a f t e r etching w i t h HNO^. 

Cu p r i t e ( C u 2 0 ) 

C u p r i t e was i d e n t i f i e d by i t s f i e r y red anisotropism and 
a s s o c i a t i o n . I t i s seen rimming n a t i v e copper and on the 
boundaries between c h a l c o c i t e and n a t i v e copper. 

Unknown M i n e r a l 
One g r a i n of a creamy white mineral was seen* I t i s 

s t r o n g l y a n i s o t r o p i c from yellow to brown and gives the 
f o l l o w i n g etch r e a c t i o n s : KOH, KCN, HC1 negative; H g C l 2 

s t a i n s brown; HNO^ s t a i n s dark brown. These p r o p e r t i e s 
suggest that the mineral i s rammelsbergite but the i d e n t i f i 
c a t i o n i s not d e f i n i t e . Archer has reported an i s o t r o p i c 
m ineral w i t h the same approximate e t c h t e s t s but he was unable 
to i d e n t i f y i t d e f i n i t e l y . 

Texture and Paragenesis 

The paragenetic sequence to be given l a t e r i s suggested 
by the f o l l o w i n g t e x t u r a l evidence. 

Magnetite because of i t s d i s t r i b u t i o n i s presumed to 
be o r i g i n a l i n the rock and i s th e r e f o r e not considered to be 
part of the sequence. 
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N a t i v e copper i s seen as small v e i n l e t s t r a v e r s i n g 
through grains of c h a l c o c i t e and i s t h e r e f o r e l a t e r than 
c h a l c o c i t e . S t r i n g e r s of n a t i v e copper are a l s o seen c u t t i n g 
between o p t i c a l l y o r i e n t e d grains of heazlewoodite and thus 
i s a l s o l a t e r than heazlewoodite. C h a l c o c i t e i s s i m i l a r l y 
seen passing through o p t i c a l l y o r i e n t e d grains of heazlewoodite. 
P e n t l a n d i t e i s seen i n v a r i a b l y as rounded grains i n heazle
woodite and the most l i k e l y assumption i s that they are 
contemporaneous. The order of d e p o s i t i o n i s therefore 

1 . Magnetite 
2. Heazlewoodite and p e n t l a n d i t e 
3 . C h a l c o c i t e 
4. Native Copper 

Temperature Type 

The annealed tex t u r e of the n a t i v e copper shows that 
the temperature must have been above 5 0 0 degrees Centigrade. 
The temperature, however, was not h i g h enough t o melt or round 
the sharp edges of the heazlewoodite. This suggests that the 
temperature was below heazlewoodite 1s m e l t i n g temperature of 
7 8 7 ° Centigrade. High temperature i s a l s o suggested by the 
i n c l u s i o n of n i c k e l i n the copper l a t t i c e . At any r a t e the 
deposit i s hypothermal. 
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