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

The Sunr i se p r ope r t y , owned "by N.S.Lougheed o f Vancouver 

B . C . , i s s i t u a t e d on iTine M i l e mounta in, about 15 m i l e s from 

H a z e l t o n . The group, c o n s i s t s o f 5 crown granted c l a ims and 

f r a c t i o n s , l y i n g on the no r th s ide o f the mountain. The group 

i s reached from Haze l ton f i r s t by 14 m i l e s o f good t ruck road 

and then i j m i l e s o f good t r a i l . 

There i s abundant t imber ,and a water power s i t e near a t 

hand. 
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Purpose 

Th i s r e p o r t i s submit ted i n the course o f Geology 9 , 

F a c u l t y o f A p p l i e d Sc i ence , U n i v e r s i t y o f B r i t i s h Columbia . 

The ob j e c t i s to s tudy a s u i t e o f ore by the a i d o f a 

microscope . The method i s by s tudy ing e tch t e s t s on p o l i s h e d 

s e c t i o n s , and by mic rochemica l a n a l y s i s . 
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O ' N e i l l , J . J . , "Scconomic Geology o f Haze l t on D i s t r i c t , B . C . " 

Geo l .Sur . ,Can . ,Mem.110 , G e o l . S e r i e s , 8 9 . 
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Chapter 2 

D e s c r i p t i o n . 

Quot ing from Gal loway,1320: H There are two w e l l de f ined 

m i n e r a l i z e d zones on t h i s p r ope r t y o c c u r i n g i n g r a n o d i o r i t e . 

The l o w e r - e l e v a t i o n 4 9 5 0 1 , s t r i k e s N . E . and d ips 45° S . E . 

I t has "been developed by open cuts f o r a d i s t ance o f 300 ! and 

shows i r r e g u l a r m i n e r a l i z a t i o n over a w id th o f 1 0 ' . 

The upper z one - e l e va t i on 5050 1 s t r i k e s E.W. and d ips 25° 

to the sou th . The w id th v a r i e s from 4 ' to 8 1 . I t i s a sheared 

zone apparen t l y f o l l o w i n g one l i n e o f j o i n t i n g i n the grano

d i o r i t e . An i n c l i n e sha f t was sunk on the v e i n to a depth o f 

4 0 " , d i s c l o s i n g good ore a t the bottom. 

Assays 

The f o l l o w i n g assays are by the B .C .Bureau o f M ines . 

1. B r i g h t c l e a n ga l ena from a four i n c h s t r i n g e r i n 

m i n e r a l i z e d shear zone. 

Go ld 0.02 oz . 
S i l v e r 140.0 o z . 
Lead 72.5 % 

2 Across 5 1 o f shear zone. 

S i l v e r 49 .S o z . 
Z inc 5.2 % 
Lead 24.2 % 

3 , P i c k e d ore from same zone. 

G o l d Trace 
S i l v e r 86. oz . 
Lead 61.6 % 
Sine 7.5 % 
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Chapter 3  

M inera logy 

g Tegas c op i c a l l y . 

The ore c o n s i s t s o f massive s u l p h i d e s . The ga l ena i s 

g e n e r a l l y very f i n e g ra ined and c l o s e l y packed . I t i s i n t i m a t e l y 

mixed w i t h b o u l a n g e r i t e , the two always o c c u r i n g toge ther . 

Cray copper i s u s u a l l y a s s o c i a t e d w i t h the s p h a l e r i t e , and i s 

hard to t e l l from the b o u l a n g e r i t e . The gangue m ine ra l s are 

quar t z and s i d e r i t e and p robab l y a l i t t l e c a l c i t e . 

There i s some c r u s t i f i c a t i o n o£ the q u a r t z , and specimens 

g e n e r a l l y show banding . 

A r s enopy r i t e occurs i n sma l l amounts but p y r i t e i s hard 

to f i n d i n a hand specimen. 

The order o f abundance o f the m i n e r a l s , i n the specimens 

examined, i s as f o l l o w s ; ga l ena 40%, bou lange r i t e 30%, and 

s m a l l e r amounts o f s p h a l e r i t e , q u a r t z , s i d e r i t e , f r e i ^ e r g i t e , 

a r s e n o p y r i t e , and p y r i t e . 

M i c r o s c o p i c a 11 y . 

The m ine ra l s found i n the order o f t h e i r abundance, are 

as f o l l o w s ; g a l ena , b o u l a n g e r i t e , s p h a l e r i t e , f r e i b e r g i t e , 

a r s e n o p y r i t e , p y r i t e , c h a l c o p y r i t e ; the gangue m ine ra l s are 

quar t z and carbonates , ( s i d e r i t e and probab ly a l i t t l e c a l c i t e ) . 

Galena 

Galena i s the most abundant s u l p h i d e . I t i s most o f t en 

very f i n e g r a i n e d , s t e e l ga l ena , bu t o c c a s i o n a l y i t i s 

c o a r s e l y c r y s t a l l i n e , w i th w e l l developed cleavage su r f a c e s . 

I t has been f r a c t u r e d , and carbonates occur a long the f r a c t u r e s , 

bu t do no t r ep lace the ga l ena so f a r as was seen. 
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Bou lange r i t e (5PbS .2Sb 2 S 3 ) 

The da ta f o r the de t e rmina t i on o f t h i s m i n e r a l are here 

l i s t e d f o r r e c o r d . 

S p e c i f i c G r a v i t y  
Group A T o l u o l S o . G r — . 8 7 5 

No. Weight i n a i r . Weight i n pure T o l u o l . Sp .Gr , 

1 . 30.03 m.g. 2 5 . 7 7 m.£ U 6 . 2 4 
2. 2 5 . 4 6 H 2 1 . 8 8 t i 6 . 2 3 
o . 1 4 . 4 6 I I 1 2 . 4 1 i i 6 . 1 7 
4 . 5 . 7 8 I I 4 . 9 7 t i 6 . 3 2 
5. 6 5 . 1 4 I I 5 5 . 8 9 I I 6 . 1 6 
6 . 3 3 . 0 6 Tl 2 8 . 3 8 I I 6 . 1 8 
7 . D O Q O I I 1 9 . 1 4 I I 6 . 1 3 
T o t a l 1 9 6 . 2 5 I I )p, average 6 . , 

Group E 

1 . 1 4 . 4 0 It 1 2 . 3 4 t i 6 . 1 2 
2 . 8 . 8 6 I I 7 . 5 9 6 . 1 0 
3 1 4 . 7 8 I I 1 2 . 6 5 t i 6 . 0 7 
4 , 2 2 . 2 1 I I 1 9 . 0 0 6 , 0 5 
5 . 2 2 . 3 3 I I 1 9 . 1 0 6 . 0 3 

y» J - J . . f O 11 1 0 . 0 7 I I 6 . 0 3 
7 . 9 , 0 5 t l 7 . 2 o it 6 . 0 0 
8 . # 1 5 . 3 1 I I 1 3 . 0 7 n 5 . 9 8 
9 . # 5 5 . 8 7 " 4 7 . 6 5 » 5 . 9 5 

1 0 . # 2 0 . 7 9 " 1 7 . 7 3 " 5 , 9 4 
1 1 . # 3 3 . 0 5 » 2 S . 1 2 » 5 . 9 3 
1 2 . # 5 9 . 2 5 « 5 0 . 4 2 " 5.88 

j * . weathered sur face on one s i d e . 
#. s m a l l i n c l u s i o n s o f gangue v i s i b l e 

A q u a n t i t a t i v e a n a l y s i s was run on these two groups. 

Group B had some more c l e a n ch ip s added to a t o t a l o f about 

5 0 0 m.g. 
O u a n t i t a l ±y:e a n a l y s i s 

- Lead . Antimony. Su lphur . I r o n . Copper. T o t a l . 

Group A 4 8 . 8 2 4 . 6 N i l . 
Group B ^ 9 ^ 2 3 . 7 1 6 . 4 2 . 9 9 6 . 7 

Comp.(Dana) 5 5 . 4 2 5 . 7 1 8 , 9 1 0 0 . 



Etch teats 

HNO3—stains brown b l a c k , slow- s t a r t i n g , then a t one s ide 

o f drop and spreads r a p i d l y across i t . HC1—neg. KCN—slowly 

l i g h t brown but u s u a l l y nega t i v e . FeClo , KOK,^HgClg neg. 

Hardness B , Co l o r ga l ena white w i t h a s l i g h t t i nge o f green 

when i n con tac t w i t h ga l ena . Streak b l a c k . 

Bou lange r i t e was i n a l l cases i n t i m a t e l y a s so c i a t ed w i t h 

g a l e n a . I t appears f ea thery , and i n p a r t may be contemporaneous 

and i n p a r t r e p l a c i n g the ga l ena . I t has been f r a c t u r e d w i t h 

the ga l ena , and carbonate occurs a long the f r a c t u r e s bu t was 

not seen to be r e p l a c i n g i t . ( F i g . 2 & 5 ) 

S p h a l e r i t e 

C r y s t a l l i n e , brown s p h a l e r i t e i s g e n e r a l l y a s so c i a t ed 
(F ig .3) 

w i t h q u a r t z , and probab ly r ep laces i t i n p a r t . I n p a r t i t 

a l s o r ep l a c e s s i d e r i t e . I t a l s o occurs as i n c l u s i o n s i n ga lena 

and b o u l a n g e r i t e . ( F i g . 6 ) I t shows two d i s t i n c t genera t i ons 

o f f r a c t u r i n g . The f i r s t g ene ra t i on has been ve ined by 

t e t r a h e d r i t e ( f r e i b e r g i t e ) ( F i g . 4 ) . The second gene ra t i on whifa 

a l so f r a c t u r e d the f r e i b e r g i t e , ga l ena and b o u l a n g e r i t e , has 

carbonates o c c u r i n g i n them, anS^may i n p a r t be r e p l a c i n g the 

s p h a l e r i t e . 

Fre iberp- j te (A rgent i f e rous t e t r a h e d r i t e ) 

The t e t r a h e d r i t e was t e s t e d m i c r o chem i ca l l y f o r s i l v e r , 

by the use o f potasium mercur ic th iocyanate s o l u t i o n . The 

f a i r l y abundant f i n e whi te p r e c i p i t a t e t ha t spread out before 

the g r e en i sh y e l l ow moss l i ke p r e c i p i t a t e o f copper, seemed to 

i n d i c a t e the presence o f enough s i l v e r to c a l l the m i n e r a l 

f r e i b e r g i t e . 



F r e i b e r g i t e i s g e n e r a l l y a s soc i a t ed w i t h s p h a l e r i t e . I t 

i s l a t e r than s p h a l e r i t e and i n p a r t r ep l aces i t as w e l l as 

q u a r t z . ( F i g S ) . ( F i g . 4 ) , I t has been f r a c t u r e d . 

A rsenopyr i t e 

A r senopy r i t e occurs on l y i n s m a l l amounts and always 

a s s o c i a t e d w i t h q u a r t z . ( F i g . 7 ) The m i n e r a l was p robab ly 

depos i t ed l a t e r than the quar t z i n which i t o c cu r s , g a i n i n g 

entrance between the m ic roscop i c openings of the quafctz c r y s t a l 

to form s m a l l c r y s t a l s o f a r senopyr i t e r e p l a c i n g the q u a r t z . 

P y r i t e 

P y r i t e occurs s i m i l a r l y -to the a r s enopy r i t e , a s so c i a t ed 

w i t h q u a r t z . I t was n o t i c e d t h a t the g r ea t e s t c oncen t r a t i on o f 

the p y r i t e was around the p e r i p h e r y o f the q u a r t z . ( F i g , 3 ) 

Th is would support the con t en t i on tha t the p y r i t e was l a t e r 

than the q u a r t z , be ing in t r oduced a long the micro -par t ing ' s 

between the quar t z c r y s t a l s , and then c r y s t a l l i z i n g no t f a r 

from the sur face o f the q u a r t z . No p y r i t e was found very f a r 

w i t h i n the q u a r t z . P y r i t e i s a l so found i n c a l c i t e ? (carbonate) 

( P i g . l ) . Th is may have been depos i t ed i n the same way as i t 

was i n the q u a r t z , o r p o s s i b l y have been l e f t i n the carbonate 

a f t e r the quar tz was r ep laced by the carbonate . 

C h a l c o p y r i t e 

A very sma l l amount o f c h a l c o p y r i t e was found to occur 

as c r y s t a l s and l a t h s i n s p h a l e r i t e p robab ly due to e x s o l u t i o n . 

I t a l so occurs to a very s m a l l ex tent i n s i d e r i t e as s m a l l 

c r y s t a l s and l a t h s . ( F i g .7 ) I t was p robab l y i n t r oduced a long 

c leavage p l a n e s , i n the s i d e r i t e s ince i t o u t l i n e s the rhombic 

c l eavage . 
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Quartz 

Quartz ocmrs to a l i m i t e d extent i n a l l s e c t i o n s . I t was 

e v i d e n t l y the f i r s t m i n e r a l to depos i t , and wh i l e g e n e r a l l y 

mass ive , i t sometimes shows c r u s t i f i c a t i o n . ( F i g . 7 ) . 

Carbonates 

S i d e r i t e and probab ly some c a l c i t e seem to have been 

depos i t ed qu i t e e a r l y . ( F i g . 1 , 6 , 7 ) That i t . i s e a r l i e r -onan the 
ga l ena and bou lange r i t e i s s t r i k i n g l y shown i n F i g . 6 . where i t 

occurs as i n c l u s i o n s as a l so s p h a l e r i t e , i n the ga l ena . 

There was a l a t e s tage , a f t e r the d e p o s i t i o n o f the v e i n 

m i n e r a l s , where they were a l l f r a c t u r e d . Carbonate s o l u t i o n s 

were in t r oduced a long these f r a c t u r e s . I t appears as i f the 

s p h a l e r i t e i n p a r t was r ep laced by these l a t e r carbonates .But 

they seemed to have l i t t l e e f f e c t on the o ther m i n e r a l s . 

Paragenes is 

1. F r a c t u r i n g o f the country rock wdth development o f 
shear zones. 

2 . D e p o s i t i o n o f q u a r t z . 
3 . D e p o s i t i o n o f c a l c i t e ? and s i d e r i t e , 
4 . " p y r i t e . 
5. " a r s e n o p y r i t e . 
6 . " S p h a l e r i t e 
7 . " C h a l c o p y r i t e 
8 . F r a c t u r i n g . 
9 . D e p o s i t i o n o f t e t r a h e d r i t e ( F r e i b e r g i t e ) 

10. " g a l ena . 
1 1 . " b o u l a n g e r i t e . 
12 . F r a c t u r i n g . 
13 . Carbonate s o l u t i o n s a long f r a c t u r e s . 



Quartz 

Carbonates 

P y r i t e 

A r s enopy r i t e 

S p h a l e r i t e 

C h a l c o p y r i t e 

F r a c t u r i n g 

F r e i b e r g i t e 

Ga l ena 

Bou l ange r i t e 

F r a c t u r i n g 

Carbonate 

S i 0 2 

Ca? 

COp 

Fe 

S 

As 

Zn 

Cu 

Sb 

Pb 

ce 2 
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Conc lus ions 

The f i r s t event o f the ore deposiionwas the f i s s u r i n g o f 

the country rock g r a n o d i o r i t e . Th is developed shear zones 

which were favorab le f o r ascending m i n e r a l laden s o l u t i o n s , 

to p r e c i p i t a t e t h e i r charge. Quartz was the e a r l i e s t " m i n e r a l 

to form end p robab ly kept d e p o s i t i n g f o r a cons ide rab l e t ime . 

Carbonate charged waters or s o l u t i o n s depos i t ed s i d e r i t e 

e a r l y i n the h i s t o r y o f the v e i n s . Nov/ su lph ide l a d e.n 

s o l u t i o n s s t a r t e d to depos i t t h e i r charge . P y r i t e and arseno

p y r i t e p robab l y formed a t near the same t ime , bu t n e i t h e r very 

e x t e n s i v e l y . S p h a l e r i t e depos i t ed next and r ep l a ced quar t z and 

s i d e r i t e to a c e r t a i n ex ten t . C h a l c o p y r i t e occured a l so a t t h i 

t ime from e x s o l u t i o n forming l a t h s and c r y s t a l s i n the 

s p h a l e r i t e , and l a t h s a long the cleavage p lanes i n the s i d e r i t 

from i n f i l t e r i n g s o l u t i o n s . F r a c t u r i n g occured a t t h i s stage 

and p robab l y some b r e c c i a t i o n of the v e i n m i n e r a l s . Lower 

temperature su lph ides now s t a r t e d to d e p o s i t , w i t h f r e i b e r g i t e 

p robab l y the f i r s t , f o l l owed by ga l ena and b o u l a n g e r i t e . The 

v e i n m ine ra l s were aga in f r a c t u r e d , w i t h s l i g h t movement, 

deve lop ing s m a l l drag f o l d s i n the ga l ena and b o u l a n g e r i t e . 

Carbonate waters o f p robab ly meteor ic o r i g i n i n f i l t e r e d a long 

these l a t e r f r a c t u r e s and p o s s i b l y r ep l a ced some of the 

s p h a l e r i t e but had l i t t l e e f f e c t on the o ther m i n e r a l s . 

The depos i t i s o f the mesothermal type and the sucess i on 

of m ine ra l s p o i n t s to t e l e s c o p i n g . 


