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ABSTRACT 

In a d d i t i o n to the p a r t i a l f u l f i l m e n t of the course, 
Geology 409, t h i s report i s designed p r i n c i p a l l y to disagree 
w i t h , confirm and add t o , the mineralogy and paragenesis 
p r e v i o u s l y reported by v a r i o u s examiners of the Rocher De'bould' 
Mine and the Hazelton View Group. I t i s to be r e a l i z e d t h a t 
the w r i t e r has not v i s i t e d the p r o p e r t i e s and as a r e s u l t , 
statements made throughout the t e x t are based upon mineralo-
graphic determinations and a v a i l a b l e w r i t t e n m a t e r i a l . 

A b r i e f summary of the topography, geology and r e 
ported mineralogy are presented, f o l l o w e d by a more d e t a i l e d 
d e s c r i p t i o n of the mineralogy and paragenesis. 

Two mine r a l s , c o b a l t i t e and u r a n i n i t e , have been 
added to those already known. C o b a l t i t e was s u b s t i t u t e d f o r 
s a f f l o r i t e which was reported present i n the Rocher Deboule 
ore. U r a n i n i t e has been added to the Hazelton View m i n e r a l 
assemblage, but has not been confirmed. Some minor a l t e r a 
t i o n s were made i n the reported paragenesis of the ores of 
both p r o p e r t i e s . 

The w r i t e r has obtained v a l u a b l e experience i n miner-
al o g r a p h i c techniques and procedures, and i t i s hoped t h a t the 
rep o r t w i l l serve some b e n e f i c i a l purpose. 



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

This r e p o r t on the Rocher Defeoul^ Mine and the 
Hazelton View Group w i l l serve a t h r e e - f o l d purpose* F i r s t , 
to p a r t i a l l y f u l f i l the requirements of the course i n miner
alogy (Geology 409) as o u t l i n e d on page 150 of the U n i v e r s i t y 
of B r i t i s h Columbia Calendar f o r 1950-51. Second, to give a 
concise resume of a l l a v a i l a b l e m a t e r i a l w r i t t e n about these 
two p r o p e r t i e s , w i t h s p e c i a l a t t e n t i o n to h i s t o r y and owner
sh i p , geology of property area and reported m i n e r a l i z a t i o n , 
and to present the r e s u l t s of the author's mineralographic 
a n a l y s i s . This p o r t i o n of the r e p o r t w i l l c o n s t i t u t e most 
of t h e - t e x t . 

The specimens composing the s u i t e of ores, from which 
p o l i s h e d and t h i n s e c t i o n s were made, were obtained during a 

1 
v i s i t to the r e s p e c t i v e camps by Gower i n the summer of 
1950. Laboratory work v/as commenced by the w r i t e r i n January 
and completed by mid March 1951. 

The Regional S e t t i n g 

Topography 

The Rocher Debould' Range, g e n e r a l l y spoken of as 
Rocher Deboule Mountain, commences immediately south of 

1. J . Gower, Post-graduate student i n Geology, U n i v e r s i t y 
of B r i t i s h Columbia. 



Hazelton and extends f o r a d i s t a n c e of 20 m i l e s s o u t h e r l y , 
t e r m i n a t i n g at Sheedy Creek. The Range i s 14 m i l e s wide and 
s e v e r a l of i t s peaks surpass 8000 f e e t , the highest having 
an e l e v a t i o n of 8200 f e e t . There are numerous small a l p i n e 
g l a c i e r s on the east sides of the higher peaks. The Range i s 
bordered on the n o r t h and east by the B u l k l e y R i v e r V a l l e y , 
on the northwest by the Skeena R i v e r and on the west and south
west by the n o r t h e r l y f l o w i n g K i t s e g u e c l a Creek. The e l e v a 
t i o n of the e n c l o s i n g v a l l e y s i s approximately 1000 f e e t so 
t h a t the maximum r e l i e f exceeds 7000 f e e t . Many g l a c i a l fed 
streams f l o w east and west from the summits of the Range. 
Timberline f o l l o w s approximately the 5000 f o o t contour. 

Geology 

Bed rock i s w e l l exposed above t i m b e r l i n e , a t an 
e l e v a t i o n of approximately 5000 f e e t , but elsewhere outcrops 
occupy l e s s than f i v e percent of the map area and these are 
found mainly i n c l i f f and stream canyons. D r i f t deposits are 
c h i e f l y of g l a c i a l o r i g i n . 

The cores of Rocher D^bould and neighboring mountains 
are composed of igneous rocks probably r e l a t e d to the Coast 
Range B a t h o l i t h i c i n t r u s i o n s . The enveloping sediments and 
flows have been metamorphosed and indurated by contact w i t h 
the i n t r u s i o n s , but away from the c o n t a c t s , the rocks are 



s o f t e r and unmetamorphosed. 

The sediments belong to the Hazelton Group, which 
c o n s i s t s of interbedded flows and sediments, and has been 
e s t a b l i s h e d as ranging i n age from Lower J u r a s s i c to Lower 
Cretaceous. The flows c o n s i s t of andesites, d a c i t e s , rhyo-
l i t e s and b a s a l t s . Conglomerate, sha l e , a r g i l l i t e , sandstone, 
q u a r t z i t e , t & f f s and b r e c c i a c o n s t i t u t e the c o n t i n e n t a l s e d i 
ments, while some limestone represents a marine phase. 
G r a n i t e , g r a n o d i o r i t e , d i o r i t e , i n p a r t p o r p h r i t i c , and some 
r h y o l i t e comprise the igneous mass. 

Most of the rock s t r a t a have been c o r r e l a t e d by c o l o r 
and composition r a t h e r than p a l e o n t o l o g i c a l l y because of the 
l a c k of f o s s i l s . 

M i n e r a l i z a t i o n and the r e s u l t i n g numerous p r o p e r t i e s 
l i e i n and around the contact of the igneous rocks w i t h the 
sediments. 



The Rocher D^boule Mine 

Loc a t i o n and A c c e s s i b i l i t y . 

The Rocher Deboule Mine,in the Omineca Mining D i v i 
s i o n , i s l o c a t e d on the northwest slope of Rocher Ddboul^ 
Mountain, 6.5 mi l e s south of Hazelton. The town of Hazleton 
l i e s i n the Skeena Ri v e r V a l l e y 120 miles n o r t h e a s t e r l y from 
P r i n c e Rupert and may be reached by highway from Vancouver 
through the I n t e r i o r P l a t e a u or by r a i l from P r i n c e Rupert. 

A road, 10.5 miles i n l e n g t h , leads northeast from 
Skeena Crossing (see Map 1, page 5) and f o l l o w s the n o r t h bank 
of J u n i p e r Creek to the mine camp a t e l e v a t i o n 4000 f e e t . 

Ore from the mine i s transported by a e r i a l tramway 
from e l e v a t i o n 5040 f e e t to a r a i l w a y s i d i n g near Carnaby. 

H i s t o r y and Ownership 

The Rocher Deboule Mine has been one of the most 
produ c t i v e copper p r o p e r t i e s i n the Omineca Mining D i v i s i o n . 
The mine c o n s i s t s of a group of nine claims, the Jack P i n e , 
Timberline, Iowa, Balsam F r a c t i o n , Balsam, J u n i p e r , T h i r d 
F r a c t i o n , Joe F r a c t i o n , and Log Cabin. Map 3 on page 7 shows 
the l o c a t i o n of these claims. T?/o prospectors, Munro and 
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Sargent were the o r i g i n a l l o c a t o r s . 

I n 1911, the group was secured by the Rocher De/boule/ 

Copper Company, L i m i t e d , of S a l t Lake C i t y . During the next 
two years the company explored two strong f i s s u r e s and sub
sequently, considerable copper ore was blocked out. 

In 1914, the C o n t i n e n t a l Development Company of 
B u t t e , Montana obtained a two years l e a s e on the mine and 

• 

constructed a h y d r o - e l e c t r i c p l a n t , surface and a e r i a l tram
ways and a short narrow gauge r a i l w a y . In 1915, t h i s company 
shipped 17,000 tons of copper ore to Granby smelter at Anyox. 
The ore averaged 8 per cent copper w i t h some s i l v e r and gold. 

I n 1916 the property r e v e r t e d to the Rocher Deboule' 
Company and they produced another 17,000 ton shipment averag
i n g 9.5 per cent copper. In 1918 a l l mining operations v*rere 
suspended. 

Aurimont Mines L i m i t e d obtained an o p t i o n on the 
property i n 1929 and shipped 70 tons of 4 per cent copper ore. 
F o r t y ounces of s i l v e r and 0.14 ounces of gold were a l s o won 
per ton. 

In 1930, the Hazelton Copper Mines, L i m i t e d , took 
over the property and a l i m i t e d amount of work was done. 

At present, the mine i s owned and operated by the 
Western Uranium Cobalt Mines, L i m i t e d . No productive mining 



has been undertaken as y e t . 

Geology 

The geology of the mine area c o n s i s t s e s s e n t i a l l y 
of two u n i t s . F i r s t , the igneous stock, forming the core of 
the Rocher De'boul^ Mountain, i s a t r u e g r a n o d i o r i t e . The 
t e x t u r e i s coarse and the weathered surface d i s p l a y s a mot
t l e d grey c o l o r . Second, t h i s g r a n o d i o r i t e stock i s i n con
t a c t w i t h interbedded sandstones, a r g i l l i t e s and p y r o c l a s t i c 
sediments. These are metamorphosed and indurated. The con
t a c t trends n o r t h e r l y across the western boundary of the 
property. Three types of dykes t r a v e r s e the area. One i s a 
f i n e grained quartz d i o r i t e which was i n t r u d e d before f a u l t 
i n g and shearing. Another type has a p o r p h y r i t i c d i o r i t e 
composition and which was intruded a f t e r movement but p r i o r 
to m i n e r a l i z a t i o n . A f t e r ore emplacement, s e v e r a l lampro-
phyre dykes were i n t r u d e d . 

The G r a n o d i o r i t e i s traversed by a number of strong 
f i s s u r e s t h at outcrop on the mountain slope, the lowest be
i n g a t e l e v a t i o n 4400 f e e t and the h i g h e s t at 5300 f e e t . 
The zones s t r i k e e a s t e r l y and d i p from 35 and 65 degrees 
n o r t h . Only the lowest v e i n extends i n t o the sediments; the 
others are confined to the g r a n o d i o r i t e . The lengths of the 
f i s s u r e s range from 400 to 3500 f e e t and the width v a r i e s 
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from 4 inches to 8 f e e t . Movement along these zones has 
br e c c i a t e d and a l t e r e d the g r a n o d i o r i t e which l a t e r served as 
a host f o r replacement by r i s i n g m i n e r a l i z e d s o l u t i o n s . 
Map 3 on page 7 shows the l o c a t i o n of these f i s s u r e s . 

Emplacement of Ore Miner a l s 

Throughout the v a r i o u s r e p o r t s w r i t t e n about the 
sequence of events r e s u l t i n g i n the emplacement of the v a r 
ious gangue and ore minerals, the w r i t e r can f i n d no cont r a 
d i c t o r y statements. P l a c i n g weight on the judgment of the 
s e v e r a l property examiners, the w r i t e r has kept t h e i r r e s u l t s 
i n mind when determining the paragenesis m i c r o s c o p i c a l l y . 
A summary of t h e i r r e p o r t s f o l l o w s . 

Apparently, the i n i t i a l f a u l t i n g was f o l l o w e d by 
a l t e r a t i o n of the b r e c c i a t e d g r a n o d i o r i t e and app r e c i a b l e 
amounts of hornblende and a c t i n o l i t e were developed. No met
a l l i c m i n e r a l i z a t i o n can be connected w i t h t h i s i n i t i a l 
break. 

Renewed movement along the r e s p e c t i v e f i s s u r e s 
o f f e r e d a channelway f o r r i s i n g m i n e r a l i z e d s o l u t i o n s and 
c h a l c o p y r i t e i n p a r t i c u l a r found the hornblende a very suscep-
t a b l e host to replacement. The r i c h e s t ore of the mine was 
of t h i s type. V a r i a b l e amounts of magnetite, p y r r h o t i t e , 
a r s e n o p y r i t e , p y r i t e , t e t r a h e d r i t e , s a f f l o r i t e and molybdenite 



accompanied the c h a l c o p y r i t e . Glossy quartz c h a r a c t e r i z e s 
t h i s i n i t i a l ore emplacement. C a l c i t e and s i d e r i t e occur i n 
minor amounts. 

Further movement i s c h a r a c t e r i z e d by the admission 
and presence of banded, milky-white quartz v e i n s . These 
quartz v e i n s carry p r i n c i p a l l y galena, s p h a t e r i t e and t e t r a 
h e d r i t e and subordinate amounts of p y r i t e and c h a l c o p y r i t e . 

In summary, there are e s s e n t i a l l y two types of ore 
found i n t h i s mine. One i s a hi g h temperature c h a l c o p y r i t e -
hornblende ore and the second i s a r e l a t i v e l y low temperature 
g a l e n a - s p h a l e r i t e - t e t r a h e d r i t e ore a s s o c i a t e d w i t h banded, 
milky-white quartz. 

Ore Controls 

The ore of the Rocher Deboule Mine has been emplac-
ed by metasomatism and f r a c t u r e f i l l i n g . The c h a l c o p y r i t e 
d i s p l a y s the best example of the former while the galena and 
s p h a l e r i t e are t y p i c a l of the l a t t e r process. Other minerals 
appear to have taken p a r t i n both processes. 

There are e s s e n t i a l l y two ore c o n t r o l s . F i r s t , the 
/>roctuce-d 

primary and secondary f r a c t u r i n g and s h e a r i n g A s t r u c t u r a l 
channelways f o r the ore s o l u t i o n s . Second,the development of 
shearing products, such as f i b r o u s h o r n b l e n d i t e , chemically 
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i n f l u e n c e d the r i s i n g s o l u t i o n s by o f f e r i n g an e a s i l y r e p l a c e 
able host, e s p e c i a l l y to c h a l c o p y r i t e . 

from ore and gangue taken from the f o u r l e v e l s of the mine. 
The exact p o i n t of e x t r a c t i o n i s unknown and some specimens 
were obtained from the dumps of the r e s p e c t i v e l e v e l s . 

ported separately i n the f o l l o w i n g paragraphs and w i l l i n 
clude the minerals present together w i t h the suggestive para
genesis of each s e c t i o n . 

S e c t i o n No. 1* - 1st L e v e l . 2nd. Vein 

They are c o b a l t i t e and c h a l c o p y r i t e . The c h a l c o p y r i t e comp
r i s e s approximately 20 per cent of s e c t i o n w h i l e the c o b a l t i t e 
occupies l e s s than 10 per cent. Both minerals are imbedded 
i r r e g u l a r l y i n milky white quartz. Megascopically, a t h i n 
c o a t i n g of c o b a l t bloom i s seen on the o x i d i z e d surface. No 
mention of c o b a l t i t e has been made i n any of the l i t e r a t u r e 
w r i t t e n aboiit the mine. I t was recognized, however, that a 
c o b a l t mineral d i d e x i s t i n a p p r e c i a b l e amounts and was be
l i e v e d to be s a f f l o r i t e , (Co, F e ) A s g . The c o b a l t mineral 

Mineralographic A n a l y s i s 

Nine p o l i s h e d sections were prepared by the w r i t e r 

The r e s u l t s obtained from each s e c t i o n w i l l be r e -



present i n t h i s s e c t i o n i s c o b a l t i t e and not s a f f l o r i t e since 
m i c r o s c o p i c a l l y under crossed n i c o l s , t h i s mineral was i s o 
t r o p i c , whereas the l a t t e r m i n e r a l possesses strong a n i s o t r o 
p i c c o l o r s , from y e l l o w to s t e e l blue* Microchemical methods 
confirmed c o b a l t i l t 

I t i s the w r i t e r 1 s o p i n i o n that the fragmental 
nature of the c o b a l t i t e i n the quartz was caused by movement 
i n the f i s s u r e zone w i t h subsequent i n j e c t i o n of the quartz* 
C h a l c o p y r i t e entered l a t e r to f i l l v o i d s and f r a c t u r e s i n the 
quartz and where c o b a l t i t e was encountered, a very minor 
amount of replacement was e f f e c t e d . This c h a l c o p y r i t e belongs 
to the second generation. 

A microscopic sketch (RDeBl) showing c h a l c o p y r i t e 
occupying f r a c t u r e d quartz may be seen on page 14ex-

S e c t i o n No. 2. - 2nd L e v e l . - 2nd Vein 

The hand specimen, from which a p o l i s h e d s e c t i o n was 
made, was a part of the v e i n and w a l l rock. Galena and t e t r a 
h e d r i t e are seen p r i n c i p a l l y adjacent to the w a l l rock, but 
minor fragmental amounts are seen as i n c l u s i o n s i n the cocka-
ded m i l k y white quartz occupying the centre of the v e i n . 

M i c r o s c o p i c a l l y , s m all i n t r u s i o n s of c h a l c o p y r i t e 
are seen i n both t e t r a h e d r i t e and q u a r t z , but predominantly 
i n the former. 
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I t i s r a t h e r d i f f i c u l t to s t a t e the paragenesis of 
the ore minerals and gangue. I t i s c l e a r to the w r i t e r t h a t 
the galena had been r e p l a c i n g the t e t r a h e d r i t e * Beyond t h i s , 
a t l e a s t two conclusions might be drawn. One, that the 
c h a l c o p y r i t e was f i r s t emplaced, and l a t e r almost e n t i r e l y 
replaced by t e t r a h e d r i t e , which, i n t u r n , was attacked by 
galena. Movement i n the f i s s u r e zone fo l l o w e d and milky white 
quartz was i n j e c t e d . Second, the i s o l a t e d p a t t e r n of the 
i r r e g u l a r i n c l u s i o n s places some weight on the idea that the 
three minerals may have come i n w i t h the q u a r t z . However, i t 
i s d i f f i c u l t to e x p l a i n the replacement t e x t u r e s by t h i s pos
s i b i l i t y . For the purpose of a r r i v i n g a t a c o n c l u s i o n the 
w r i t e r w i l l consider the f i r s t assumption as most f e a s i b l e . 

A t y p i c a l microscopic sketch (RDeB2) i s shown on 
page 14. 

S e c t i o n No. 5 - 2nd L e v e l . - Dump. 

The s i g n i f i c a n c e of t h i s s e c t i o n i s that two genera
t i o n s of c h a l c o p y r i t e as w e l l as quartz are shown. The f i r s t , 
an e a r l i e r c h a l c o p y r i t e may be c o r r e l a t e d w i t h a glassy q u a r t z . 
Some p y r i t e , c a l c i t e and s i d e r i t e are a l s o connected w i t h t h i s 
e a r l y i n t r u s i o n . The second c h a l c o p y r i t e may be c o r r e l a t e d 
w i t h an i n j e c t i o n of milky white quartz f o l l o w e d s h o r t l y by 
t e t r a h e d r i t e and galena* 



The sequence of emplacement appears to be as f o l 
lows : 

(1) P y r i t e has been emplaced, probably by metamorphism, 
i n t o what i s now a leached zone i n the s e c t i o n . 

(2) Glassy quartz and c h a l c o p y r i t e were i n j e c t e d upon 
renewed movement along the f i s s u r e zone. The p y r i t e was par
t i a l l y replaced by the c h a l c o p y r i t e . 

(3) A f u r t h e r movement r e s u l t e d i n the i n j e c t i o n of 
mi l k y quartz and c h a l c o p y r i t e . 

(4) F o l l o w i n g t h i s t e t r a h e d r i t e entered and p a r t i a l l y 
r e p l a ced the c h a l c o p y r i t e . 

(5) I n the l a s t phase, galena entered and attacked the 
t e t r a h e d r i t e p r i n c i p a l l y . 

On page 14 may be found a t y p i c a l microscopic sketch 
(RDeBS) 

S e c t i o n No. 4. - 2nd L e v e l Annex - 1st Ve i n 

Galena, t e t r a h e d r i t e and a few specks of chalcopy
r i t e comprise t h i s massive specimen and s e c t i o n . A l i t t l e 
m i l k y quartz i s present as i n c l u s i o n s i n the galena. The 
specks of c h a l c o p y r i t e are confined to the t e t r a h e d r i t e . 

The o v e r a l l p i c t u r e from the hand specimen s t r o n g l y 
suggests that the galena was r e p l a c i n g t e t r a h e d r i t e . M i c r o 
s c o p i c a l l y i t i s seen that the t e t r a h e d r i t e had almost com
p l e t e l y replaced the c h a l c o p y r i t e which had been i n j e c t e d 



w i t h the quartz p r i o r to the g a l e n a - t e t r a h e d r i t e phase. See 
page 18 f o r a t y p i c a l s e c t i o n sketch (RDeB4). 

S e c t i o n Mo. 5. - 2nd L e v e l Annex - 1st Vein 

The molybdenite i n t h i s s e c t i o n d i s p l a y s a b e a u t i 
f u l r a d i a t i n g p a t t e r n of c r y s t a l l i z a t i o n . C h a l c o p y r i t e , as 
s m a l l blebs i n the h o r n b l e n d i t i c gangue, i s the only other 
m e t a l l i c m i n e r a l . The hornblendite has, i n p a r t , been s i l i c i -
f i e d . 

I t i s probable that the molybdenite was deposited 
a f t e r primary shearing and a l t e r a t i o n of the gouge i n the 
f i s s u r e zones. Quartz and c h a l c o p y r i t e were subsequently 
introduced and the l a t t e r attacked and replaced the hornblen
de, although not i l l u s t r a t e d to any degree e i t h e r i n the 
s e c t i o n or i n the sketch (RDeB5) on page 18. This chalcopy
r i t e belongs to the f i r s t generation. 

S e c t i o n No. 6» - 2nd L e v e l Annex - 1st V e i n 

Once again, galena, c h a l c o p y r i t e and t e t r a h e d r i t e 
occur together. C h a l c o p y r i t e , of the second generation, i s 
i n m i n o r i t y and the other two minerals occupying an equal 
p o r t i o n of the v e i n m a t e r i a l . 

M i l k y quartz has been i n j e c t e d i n t o the f i s s u r e 
zone, which, i n t h i s l o c a l i t y , t r a v e r s e s p y r o c l a s t i c rock. 
Renewed movement i n t h i s zone has f r a c t u r e d the quartz and 
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admitted t e t r a h e d r i t e which replaced i n p a r t the chalcopyrite* 
S t i l l l a t e r movement along one w a l l of the v e i n opened a 
channelway f o r galena. C l e a r l y i l l u s t r a t e d i s the preference 
f o r t e t r a h e d r i t e r a t h e r than the tuffaceous m a t e r i a l f o r r e 
placement by the galena. 

The sketch (RDeB6) on page 18 shows the galena 
r e p l a c i n g t e t r a h e d r i t e . 

S e c t i o n No. 7- - 2nd L e v e l Annex - 1 s t Vei n 

This s e c t i o n , c o n t a i n i n g only c h a l c o p y r i t e , c l e a r l y 
shows the comparative s u s c e p t i b i l i t y of the hornblende and 
quartz gangue to replacement. The hornblende was r e a d i l y 
attacked whereas the quartz was q u i t e r e s i s t a n t to r e p l a c e 
ment. 

Two e x c e l l e n t examples of core replacement are seen 
i n t h i s p o l i s h e d s e c t i o n . They (RDeB7A&B) are a c c u r a t e l y 
sketched and described on page 20. 

S e c t i o n No. 8 - 3rd L e v e l . - Dump 

F i v e m e t a l l i c minerals are present i n t h i s s e c t i o n 
and these a r e , molybdenite, c h a l c o p y r i t e , a r s e n o p y r i t e , 
p y r i t e and galena. Gaugue m a t e r i a l c o n s i s t s of limy a r g i l l a 
ceous s l a t e , tuffaceous sediments and qu a r t z . 

The paragenetic r e l a t i o n s h i p between these minerals 
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can be s t a t e d as an assumption only, being guided by t h e i r 
m e l t ing temperatures and i n f o r m a t i o n from former s e c t i o n s . 
Replacement c r i t e r i a can be seen between molybdenite - chalco
p y r i t e and p y r i t e - c h a l c o p y r i t e . I n each case the chalcopy
r i t e was the metasome. 

The w r i t e r v i s u a l i z e s the paragenesis as f o l l o w s : 
(1) Shearing, a l t e r a t i o n ans s i l i c i f i c a t i o n . 
(2) The d e p o s i t i o n of p y r i t e and a r s e n o p y r i t e contempo

raneously. 
(3) The i n j e c t i o n and d e p o s i t i o n of molybdenite. 
(4) Movement i n the v e i n has admitted c h a l c o p y r i t e 

which shows replacement t e x t u r e s w i t h both molyb
d e n i t e and p y r i t e , p a r t i c u l a r l y the l a t t e r . Appar
e n t l y a r s e n o p y r i t e was not a f a v o r a b l e host. 

(5) As a f i n a l phase, a l i t t l e galena found i t s way i n t o 
the m i n e r a l assemblage. 

The complexity of t h i s s e c t i o n i s shown i n a micro
scopic sketch (RDeB8) on page 20. 

S e c t i o n No. 9. - 1st V e i n 

C h a l c o p y r i t e and p y r r h o t i t e comprise the minerals 
of t h i s massive ore specimen and s e c t i o n * 

A c l e a r example of p y r r h o t i t e r e p l a c i n g c h a l c o p y r i t e 
along f r a c t u r e s i n the l a t t e r may be seen i n t h i s s e c t i o n . 
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r 

A t y p i c a l microscopic view (RDeB9) has been sketched on page 
20. 

Paragenesis 

From the nine s e c t i o n s described above, a paragen-
e t i c p i c t u r e can be drawn and i s presented as a diagrammatic 
f l o w sheet on page 25. The Y/riter can see no reason to d i f 
f e r too m a t e r i a l l y from the p i c t u r e presented i n v a r i o u s 
r e p o r t s , except that some of the minerals mentioned i n these 
r e p o r t s were not encountered i n the s u i t e of ores a v a i l a b l e 

^ and so w i l l be shown i n br a c k e t s . C o b a l t i t e w i l l be s u b s t i 
t u t e d f o r s a f f l o r i t e because the w r i t e r b e l i e v e s that a mis- ^ 
take i n i d e n t i f i c a t i o n was made by the v a r i o u s property 
examiners. Molybdenite, c h a l c o p y r i t e of both generations and 
p y r r h o t i t e occupy d i f f e r e n t p o s i t i o n s i n the paragenetic t a b l e 
from t h a t reported by examining g e o l o g i s t s . 

r 
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The Hazelton View Group  
L o c a t i o n and A c c e s s i b i l i t y * 

The Hazelton View Group i s l o c a t e d on the northwest 
slope of Rocher De'boul^ Mountain 5.5 m i l e s south of Hazelton 
and approximately one m i l e n o r t h of the Rocher Deboule Mine. 

This property may be reached by t r a i l from the 
Rocher Ddtoul^ camp or by a pack-horse t r a i l commencing a t 
Denis Coraeau!s ranch near Carnaby and terminating a t the 
property camp at e l e v a t i o n 4100 f e e t . 

Ownership 

The group c o n s i s t s of e i g h t c l a i m s , which, i n 1916, 
came under the d i r e c t i o n of the New Hazelton Gold Cobalt 
Mines, L i m i t e d and was developed continuously u n t i l 1919. 
In 1928 the property was leased by Aurimont Gold Mines L i m i t 
ed.. L i t t l e work was done by t h i s concern. I n 1940, Jack 
Lee of Hazelton obtained the property under c o n t r a c t and sub
sequently some a d d i t i o n a l development was done. Recently, 
Western Uranium Cobalt Mines, L i m i t e d obtained possession of 

an 
the Hazelton View, V i c t o r i a Group, which i s / a d j a c e n t property, 
and the Rocher Deboule Mine. E x p l o r a t i o n work by t h i s company 
i s now being conducted. 
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Geology and Mineralogy 

The geology i s e s s e n t i a l l y the same as that of the 
f / 

Rocher Deboule Mine area s i n c e the two p r o p e r t i e s are only 
one m i l e apart. 

Sediments, c o n s i s t i n g c h i e f l y of interbedded gray-
wacke and g a r n e t i f e r o u s a r g i l l i t e , are cut by a number of 
strong f a u l t f i s s u r e s trending e a s t e r l y and d i p p i n g n o r t h e r l y . 
These f i s s u r e s pass over the c r e s t of the mountain and down 
the east and west slopes to disappear under overburden. 

The ore i s e s s e n t i a l l y a gold bearing a r s e n o p y r i t e 
and occurs as shoots along the f a u l t f i s s u r e s . Where the 
shoots occur, sheared and a l t e r e d g r a n o d i o r i t e i s replaced by 
quartz and hornblende. M e t a l l i c minerals f o l l o w e d and are 
reported to be: a r s e n o p y r i t e , s a f f l o r i t e , molybdenite and 
c h a l c o p y r i t e . Gold was s t a t e d to be s c a t t e r e d i n grains 
through the a r s e n o p y r i t e and s a f f l o r i t e . 

Mineralographic A n a l y s i s 

One specimen from each of the three veins c r o s s i n g 
the property was s e l e c t e d by Mr. Gower during the summer of 
1950. These three specimens, from which three p o l i s h e d sec
t i o n s and two t h i n sections were made, comprise the s u i t e of 
ores examined by the w r i t e r . 
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This m a t e r i a l was p a r t i c u l a r l y chosen because from 
2 

the adjacent V i c t o r i a Group v e i n s , Dr. J . 8. Stevenson had 
detected an a p p r e c i a b l e amount of r a d i o a c t i v i t y . Whereas 
t h i s r a d i o activeness was found to o r i g i n a t e p r i n c i p a l l y from 
the hornblende gangue i n the v e i n s , a r e p e t i t i o n was b e l i e v e d 
very p o s s i b l e from the s i m i l a r l y o c c u r r i n g hornblende of the 
Hazelton View v e i n s . 

The p o l i s h e d and t h i n s e c t i o n s w i l l be described 
below f o r mineral-gangue content and paragenesis as was sim
i l a r l y done f o r the Rocher Deboule ore. 

S e c t i o n No. 1. - 1st Vein 

N e i t h e r the hand specimen or the p o l i s h e d s e c t i o n 
revealed any m e t a l l i c m i n e r a l s . The s e c t i o n was cut and 
p o l i s h e d w i t h the purpose of determining whether any r a d i o 
a c t i v e minerals y<rere present. The Geiger count was n i l and 
the microscope revealed nothing. The gangue i s e n t i r e l y r e -
c r y s t a l l i z e d and sheared hornblende. v 

S e c t i o n No. 2. - 2nd Vein 
A s l i c e from the hand specimen was mounted and super-

p o l i s h e d and revealed two m e t a l l i c m i n e r a l s , a r s e n o - p y r i t e and 
s a f f l o r i t e - l o e l l i n g i t e i n hornblende-quartz gangue. The s p e c i 
men gave no i r r e g u l a r i t y from the base count of the Geiger. 

2. J . S. Stevenson, M i n e r a l o g i c a l Branch, B r i t i s h Columbia 
Department of Mines, V i c t o r i a , B. C. 
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The arseno p y r i t e and s a f f l o r i t e - l o e l l i n g i t e con
t a i n e d no v i s i b l e p a r t i c l e s of gold, which had been reported 
i t s mode of occurrence. Further, the gold proved negative 
by micro-chemical t e s t s . ? 

Considerable d i f f i c u l t y was a t f i r s t encountered 
i n r e c o g n i z i n g the d i f f e r e n c e between arsenop y r i t e and i t s 
metasome, s a f f l o r i t e - l o e l l i n g i t e . Under r e f l e c t e d l i g h t , the 

3 
two minerals have approximately the same, almost galena-
white, c o l o r , but w i t h some con c e n t r a t i o n , the s a f f l o r i t e -
l o e l l i n g i t e can be recognized as having a s l i g h t l y l i g h t e r y 
c o l o r . F u r ther, t h i s mineral accepts a l i t t l e b e t t e r p o l i s h . \ 
Under c r o s s e d - n i c o l s and on a super-polished surface, the 
two minerals have e s s e n t i a l l y the same p o l a r i z a t i o n c o l o r s 
v a r y i n g from y e l l o w through red to deep blue. I r r e g u l a r i n 
c l u s i o n s of what l a t e r proved to be s a f f l o r i t e - l o e l l i n g i t e 
were abundantly present, but i t was not r e a l i z e d u n t i l l a t e r 
that these i n d i c a t e d replacement t e x t u r e of another mineral 
and not d i f f e r e n t grains of a r s e n o p y r i t e . 

Another c h a r a c t e r i s t i c of the ars e n o p y r i t e that can 
be seen i n t h i s s e c t i o n , both under c r o s s e d - n i c o l s and r e f l e 
cted l i g h t , i s the d i s t i n c t diamond shaped o u t l i n e of the 
mineral when i n contact w i t h the quartz-hornblende gangue. 

3. For the purpose of t h i s r e p o r t , s a f f l o r i t e - l o e l l i n g i t e 
w i l l be considered as one m i n e r a l . 
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Micr o c h e m i c a l l y , a r s e n i c and i r o n were obtained 
but c o b a l t t e s t s were d i f f i c u l t and d o u b t f u l . 

The paragenesis shown i n t h i s s e c t i o n i s that of 
p a r t i a l s i l i c i f i c a t i o n of the hornblende, f o l l o w e d w i t h r e 
placement of the gangue by arseno p y r i t e , which i n tu r n was 
l a t e r a host to s a f f l o r i t e - l o e l l i n g i t e . 

The microscopic sketch (HVl) shown on page 28 i l l u s 
t r a t e s the diamond shaped c r y s t a l p a t t e r n of the ar s e n o p y r i t e 
and the replacement of t h i s m i n e r a l by s a f f l o r i t e - l o e l l i n g i t e . 

S e c t i o n No. Z. - 3rd Vein 

From a few small fragments, one p o l i s h e d and two 
t h i n s e c t i o n s were made. These fragments, taken c o l l e c t i v e l y , 
gave a count of 900 on the Geiger. A t h i n s e c t i o n was made 
from each of the two fragments g i v i n g the highest count. 

Megascopically, the p o l i s h e d s e c t i o n shows a coarse 
banding i n the s i l i c i f i e d hornblende gangue. 

M i c r o s c o p i c a l l y , two and p o s s i b l y three m e t a l l i c 
minerals can be seen. A r s e n o p y r i t e , barren of gold, predom
i n a t e s . On page 28, a microscopic sketch (HV2) shows p a r t of 
a twinned c r y s t a l of the m i n e r a l . The other two minerals 
( i f two be present) are magnetite and u r a n i n i t e , and these 
occur w i t h i n the banded zone. Some of these t i n y dark miner
a l s have a r e d d i s h halo i n r e f l e c t e d l i g h t , w h i l e others 
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possess none. Hence the reason f o r d i s t i n c t i o n . A more 
d e t a i l e d c o n s i d e r a t i o n w i l l be given i n the paragraphs under 
"Thin Sections - 3rd Vei n . " 

Thin Sections - 3rd Vein 

No. 1. Under high power the f i r s t t h i n s e c t i o n revealed 
both c r y s t a l l i n e and i r r e g u l a r grains of the m e t a l l i c miner
a l ( s ) . I n general, these grains were l a r g e r than those seen 
i n the second s e c t i o n taken from a fragment g i v i n g a higher 
Geiger count. The halos are not confined to e i t h e r the c r y s 
t a l l i z e d or i r r e g u l a r g r a i n s , but i t has been observed t h a t 
i f a g r a i n has a c r y s t a l form, i t always has a r e d d i s h brown 
halo. A composite high-power, microscopic sketch (HV3) on 
page 28 shows the 6 sided (not 8) c r y s t a l form i n c o n t r a s t to 
the i r r e g u l a r g r a i n s . 

No. 2. This s e c t i o n made from the fragment g i v i n g the 
highest Geiger count (approximately 250), appears to c o n t a i n 
i n the hornblende three c h a r a c t e r i s t i c a l l y d i f f e r e n t , m e t a l l i c 
m i n e r a l s . The m e t a l l i c p a r t i c l e s are very s m a l l , even under 
high power, and are black i n t r a n s m i t t e d l i g h t . Each w i l l 
be des c t i b e d as f o l l o w s : 

(1) I r r e g u l a r and v a r i a b l y s i z e d grains having no v i s i 
b l e h a l o . 

(2) I r r e g u l a r and v a r i a b l y s i z e d grains having a r e d d i s h 
brown halo, r e l a t i v e l y narrow compared w i t h the 
g r a i n diameter. 



(3) Tiny specks, sometimes not v i s i b l e at a l l , having 
halos which are of var i o u s c o l o r s , y e l l o w i s h , 
orange, green and brown. These c o l o r s are masked 
i n part by the pleochroism of the hornblende, i n 
which the grains plus halo always occur. 

Under c r o s s e d - n i c o l s , the halos are predominately 
of a yellowish-brown c o l o r which p e r s i s t s as the 
s e c t i o n i s r o t a t e d . These halos d e f i n i t e l y d i s 
c o l o r the hornblende. P h y s i c a l l y , the halos are 
always p e r f e c t l y c i r c u l a r and may have a diameter 
twenty times t h a t of the g r a i n . I t was d i f f i c u l t 
to recognize whether or not adjacent halos i n t e r 
f e r e d w i t h one another upon outward growth. 

On page 86 of the 1949 Annual Report of the M i n i s t e r 
of Mines (B*C.) i s shown a photograph of u r a n i n i t e c r y s t a l s 
having no halo. F u r t h e r , these c r y s t a l s have an octahedral 
form whereas those seen by the w r i t e r appear to be s i x s i d e d . 
However, the f a c t remains that some mineral or minerals i s 
r e s p o n s i b l e f o r r a d i o a c t i v i t y i n the v e i n matter. 

In c o n c l u s i o n , but without proof, i t i s the w r i t e r f s 
o p i n i o n t hat those m e t a l l i c grains mentioned under ( l ) are 
magnetite or i l m e n i t e , p r e f e r a b l y the former, whereas those 
under (2) are the same min e r a l but c a r r y i n g r e l a t i v e l y appre
c i a b l e amounts of u r a n i n i t e . This could e x p l a i n the hal o , 
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but i t i s recognized that a l i m o n i t e halo could develop from 
the magnetite w i t h d i f f i c u l t y . L a s t l y , that the grains man-
ti o n e d under (3) are u r a n i n i t e c r y s t a l s . 

Paragenesis 

Primary f a u l t i n g and shearing i n the g r a n o d i o r i t e 
r e s u l t e d i n the a l t e r a t i o n of the gouge w i t h subsequent de
velopment of hornblende a c t i n o l i t e . There i s reason to be
l i e v e t h at t h i s and the movements which f o l l o w e d were contem-

/ / 
poraneous w i t h those of the Rocher Deboule area. 

I t i s d i f f i c u l t to determine the r e l a t i v e time of 
i n t r o d u c t i o n of the u r a n i n i t e , but i t seems reasonable to 
assume that i t entered w i t h the development of hornblende 
s i n c e i t i s contained w i t h i n t h i s m i n e r a l . 

Further movements r e s u l t e d i n the r i s e of m i n e r a l 
i z e d s o l u t i o n s and subsequent d e p o s i t i o n of the ore minerals 
i n the order given below. The bracketed minerals were not 
seen. 

(1) Magnetite - U r a n i n i t e - ( i n the hornblende) 
(2) ( P y r i t e ) 
(3) Arsenopyrite - ( w i t h gold as an e x - s o l u t i o n mineral) 
(4) S a f f l o r i t e - L o e l l i n g i t e 
(5) Molybdenite 
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Conclusions 

C o n t r i b u t i n g to p a r t i c u l a r m i n e r a l o g i c a l i n t e r e s t , are 
the c o n t r a s t s and s i m i l a r i t i e s of the two adjacent p r o p e r t i e s 
as o u t l i n e d i n t h e i r r e s p e c t i v e ore paragenesis. I n both 
cases hornblende i s the p r i n c i p a l gangue. This m a t e r i a l has 
co n t r i b u t e d g r e a t l y to the emplacement of the high grade cop
per ore of the Rocher Deboule' while the Hazelton View has been 
made economic by gold-bearing a r s e n o p y r i t e . I n a d d i t i o n , 
u r a n i n i t e h a s , i n some manner, been developed w i t h i n t h i s same 
gangue. Although t h i s m i n e r a l i s , a t present, only a m i n e r a l 
o g i c a l c u r i o s i t y , i t i s to be wondered i f economic concentra
t i o n s are not to be found a t depth. 

As a f i n a l statement, some c l a r i f i c a t i o n should be made 
regarding the use of the phrase " s i l v e r - l e a d ore" i n most of 
the property r e p o r t s . Assay r e s u l t s have always revealed 
s i l v e r values from the g a l e n a - t e t r a h e d r i t e ore. The s i l v e r 
element i s chemically combined w i t h i n the t e t r a h e d r i t e . I t 
was at f i r s t thought by the w r i t e r t h a t the s i l v e r bearing 
m i n e r al might be f r e i b e r g i t e , but t h i s assumption was proved i i 
i n c o r r e c t by etching and other determinative methods. " 
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