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MINER ALOGRAPHY OF SPECIMENS 

OF TORBRIT SILVER MINES 

Lo oa t i on 

f o r b r i t S i l v e r Mine i s l o c a t e d i n the K i t s a u l t R i v e r 

v a l l e y , about 18 m i l e s from A l i c e Arm (see map). A l i c e Arm i s 

v i s i t e d weekly by a coas twise passenger boat from Vancouver. 

The p rope r ty ,which c o n s i s t s o f twe lve crown-granted c l a i m s and 

four recorded f r a c t i o n s , i s connected by road to A l i c e Arm. A 

A narrow-guage r a i l w a y about 1000 yards l o n g connects the mine 

and the m i l l . The mine i s eas t of K i t s a u l t R i v e r and the m i l l 

and camp are west o f the r i v e r . The mine i s on ly a few hundred 

yards from the D o l l y Yarden Mine w o r d i n g s . 

H i s t o r y 

S i l v e r occurrences were d i s c o v e r e d i n the bed of 



K i t s a u l t R i v e r and were exp lo red "by t renches i n 1916. Two main 

zones o f m i n e r a l i z a t i o n were i n d i c a t e d . The lo?/er zone which 

was more a t t r a c t i v e was exp lo red i n 1924 by an a d i t which e x ­

posed a d e p o s i t 100 fee t w ide . T h i s e x p l o r a t i o n program was 

c a r r i e d out on a group o f Crown-granted c l a ims c a l l e d the T o r i c 

Group. 

In 1927 a m i l l designed to t r e a t 50 tons per day was 

completed. In 1929, the B r i t a n n i a M i n i n g and Sme l t i ng Company 

bought the p r o p e r t y , bat the p roper ty has remained i d l e u n t i l 

r e c e n t l y . 

A road was cons t ruc ted i n the years 1946 to 1948 from 

A l i c e Arm along the D o l l y f a r den r a i l w a y r i g h t - o f - w a y . I n 

1948 a camp was b u i l t and a m i l l tha t would t r e a t 350 to 400 

tons o f ore d a i l y was c o n s t r u c t e d . M i n i n g commenced i n February 

o f 1949. The company forming t h i s most recent venture has been 

c a l l e d T o r b r i t S i l v e r Mines l i m i t e d and i s a s u b s i d i a r y of 

M i n i n g C o r p o r a t i o n of Canada. 

General Geology 

K i t s a u l t R i v e r , a t the mine l o c a t i o n , i s con ta ined i n 

a narrow gorge . Al though the s lopes on both s i d e s o f the r i v e r 

are s teep , ou tc rops are f e n . 

The country rocks are the i n t r u s i v e and fragments 1 

members of the H a z e l t o n Group. The most common rock types are 

massive agglomerate and t u f f , l o c a l l y c a l l e d greenstone. These 

r e d , p u r p l e , grey and green rocks a re s l i g h t l y s c h i s t o s e . The 

s c h i s t o s i t y i s approximate ly p a r a l l e l to the ore con tac t and 
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to the "banding o f the m i n e r a l s i n the deposi t* The o r i g i n a l 

t ex tu re s of the coun t ry rock have "been removed by s h e a r i n g and 

c r u s h i n g so tha t the a t t i t u d e of the greenstone i s not known. 

Masses o f greenstone occur w h i t h i n the bo^y of the main d e p o s i t . 

The ore occurs as an i r r e g u l a r - s h a p e d body. A . M» 

C o r m i e 1 , mine super in tendent , t h i n k s tha t the ore r ep l ace s a 

s e r i e s o f f o l d e d v o l c a n i c b r e c c i a s , t u f f s and f l o w r o c k s . J . M . 
2 

B l a c k t h i n k s i t p robable tha t replacement has taken p lace 

along f r a c t u r e s and not i n f o l d e d s t r a t a , as evidence o£ beds 

o r c l o s e l y fo lded beds s u s c e p t i b l e to replacement i s l a c k i n g . 

The ore bocfcr i s about 100 fee t w ide , s t r i k e s a t 

approximate ly H 65° W and d i p s 35° to tte wes t . A s e r i e s of 

n e a r l y v e r t i c a l lamprophyre dykes that form a zone 140 f e e t 

wide cut across the body. The commercia l grade i s con f ined to 

l enses and shoo t s . S e v e r a l f a u l t s have d i s r u p t e d the ore body. 

The g r e a t e s t h o r i z o n t a l displacement i s about 30 f e e t . 

The m i l l r ecovers s i l v e r , ga lena and s p h a l e r i t e by 

f l o t a t i o n * A d d i t i o n a l s i l v e r , most ly i n the form of n a t i v e 

s i l v e r , i s r ecovered by c y a n i d a t i o n of the f l o t a t i o n t a i l i n g s . 

P r o d u c t i o n i n 1951 amounted to 119,711 tons of ore m i l l e d which 

produced 2,051,190 ounces of s i l v e r , 833,425 pounds of l e a d and 

122,593 pounds o f z i n c . 

Minera lography 

Megascopic Examina t ion 

About 25 pounds o f ore were examined tha t is supposed 

to be r e p r e s e n t a t i v e o f the d e p o s i t . The o v e r a l l appearance o f 
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N^he specimens i s that o f a l i g h t - c o l o u r e d , "banded ore* I n some 

specimens, c r y s t a l s o f "barite s e v e r a l inches long were v e r y 

obvious* The other gangue mine ra l s are quar tz and c a l c i t e • 

Jasper , a v a r i e t y o f qua r t z , i s a l s o f a i r l y abundant i n most 

specimens. 

On 61oser examina t ion , i t can be seen t h a t banding i s 

formed by m e t a l l i c mine ra l s as w e l l as by a l t e r n a t i n g l a y e r s o f 

qua r t z , b a r i t e and j a s p e r . The b a r i t e i s present ma in ly as 

c r y s t a l l i n e masses o f o r i e n t e d c r y s t a l s wi th or w i t h o u t j asper 

between the c r y s t a l s . However, i n some specimens the b a r i t e 

c r y s t a l s are o r i e n t e d so t h a t they are a t r i g h t angles to the 

band ing . C o l l o f o r m banding o f a l t e r m t i n g l a y e r s o f q u a r t z , 

jasper and m e t a l l i c minera l s surround the b a r i t e c r y s t a l s i n 

some specimens. The c a l c i t e i s p r e sen t mainly i n s m a l l f i s s u r e s 

and as e n c r u s t i n g c r y s t a l s . 

Some specimens appear to have undergone d i f f e r e n t i a l 

movement and have become b r e c c i a ted* Other specimens are com­

posed of massive s u l p h i d e s . 

M e t a l l i c minera l s that c o u l d be seen megascop ica l ly 

are ga l ena , s p h a l e r i t e , c h a l c o p y r i t e , p y r i t e , marcasi te and 

ruby s i l v e r . The galena i s present as massive bodies and as 

d i ssemina ted p a r t i c l e s i n the bands* S p h a l e r i t e i s present 

main ly i n the bands of m e t a l l i c m i n e r a l s . C h a l c o p y r i t e appears 

as i r r e g u l a r b l e b s and the marcasi te as a cont inuous c o a t i n g 

one e i g h t h o f an i n c h t h i n k on one surface o f a specimen. The 

ruby s i l v e r occur red w i t h b a r i t e and jasper as d i s s e m i n a t i o n s . 

Under the b i n o c u l a r microscope , the ruby s i l v e r showed b r i g h t 

r e d i n t e r n a l r e f l e c t i o n and appeared t r ans lucen t* 
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M i c r o s c o p i e Examina t ion 

The m i n e r a l s that were seen i n the p o l i s h e d s e c t i o n s 

are probably r e p r e s e n t a t i v e o f T o r b r i t M i n e . However, i t i s 

p robable t h a t a l l the minera l s of the d e p o s i t were no t present 

i n the specimens. For example, i t i s r e p o r t e d tha t n a t i v e 

s i l v e r i s one of the main s i l v e r m i n e r a l s . But no n a t i v e s i l ­

ve r was seen e i t h e r megascop ica l ly o r m i c r o s c o p i c a l l y . 

The f o l l o w i n g minera ls were r e v e a l e d by a s tudy o f 

p o l i s h e d s e c t i o n s of the o r e : 

P y r i t e 
Te t rahedr i t e 
S p h a l e r i t e 
Galena 
P r o u s t i t e 
P o l y b a s i t e 
C h a l c o p y r i t e 

Hematite 

Maps of the mine were n o t a v a i l a b l e , so tha t any 

attempt t o c o r r e l a t e the specimens w i t h t h e i r p o s i t i o n i n the 

orebody was i m p o s s i b l e . 

P y r i t e Fe Sg 

P y r i t e occurs f a i r l y abundant ly , but no t as abundantly 

as galena or s p h a l e r i t e . I t s subhedra l to euhedral t ex tu re i n ­

d i c a t e s that i t was p robab ly the f i r s t m i n e r a l t o f o r m . The 

p y r i t e occu r r ed main ly as d isseminated p a r t i c l e s r ang ing i n s i z e 

from .01 to 1.2 mm. i h e d i s semina t ions are sometimes l i n e a t e d 

so as to suggest fo rmat ion a lox^ c e r t a i n p l a n e s . Some g r a i n s of 

p y r i t e appear t o have been f r a c t u r e d so tha t galena f i l l e d the 

f r a c t u r e (see f i g . 1) and p o s s i b l y p a r t l y r e p l a c e d the p y r i t e . 
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Most g r a i n s of p y r i t e appear to have been unreplaeed . No 

s i l v e r va lues were found i n the p y r i - t e . 

Te t r ahed r i t e 5 C u 2 S .2 (Cu, Fe) S.2 S b 2 S 3 

T e t r a h e d r i t e i s v e r y s p a r s e l y s c a t t e r e d i n the s e c t i o n s . 

I t was most abundant i n a s e c t i o n of massive ga lena (IT 6 ) . 

One of the l a r g e s t g r a in s i s shown i n f i g u r e 2 and another g r a i n 

i s shown i n f i g u r e 3 . I t seems evident from these f i g u r e s t h a t 

galena i s p robably r e p l a c i n g the 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 , 

which e x h i b i t s subhedra l shapes, has been p a r t l y r e p l a c e d a l o n g 

i t s boundaries by g a l e n a . Blebs of galena occur w i t h i n the 

t e t r a h e d r i t e near i t s boundar ies , which may i n d i c a t e replacement 

a l s o . What i s thought to be p r o u s t i t e occurs i n the main mass 

of the t e t r a h e d r i t e , but i t s r e l a t i o n to the t e t r a h e d r i t e i s 

doub t fu l because of the smal lness of the g ra ins* 

T e t r a h e d r i t e i s a l so present i n minor amounts i n the 

s p h a l e r i t e o f s e c t i o n If 3 . I t occur red here as rounded b l ebs i n 

the s p h a l e r i t e . However one g r a i n boundary between ga lena and 

t e t r a h e d r i t e showed a sma l l p r o j e c t i o n o f ga l ena i n to t e t r a ­

h e d r i t e , s i m i l a r to the p r o j e c t i o n s o f ga l ena i n t o t e t r a h e d r i t e 

i n f i g u r e 2 . 

I t i s not known whether t e t r a h e d r i t e c a r r i e s s i l v e r 

va lues or n o t . I t seems l i k e l y , but l i t t l e c o u l d be done 

micro c h e m i c a l l y because of the s m a l l g r a i n s i z e . 

S p h a l e r i t e ZnS 

S p h a l e r i t e i s present i n a l l of the s e c t i o n s . In the 



7 

s e c t i o n s c o n t a i n i n g h igh-grade s i l v e r (H2A and H2B) the s p h a l ­

e r i t e i s i ron-poor and e x h i b i t s a y e l l o w i s h i n t e r n a l r e f l e c t i o n . 

The o u t l i n e of the s p h a l e r i t e i n tnese s e c t i o n s i s very i r r e g ­

u l a r and forms a l a c e - l i k e p a t t e r n . The sma l l e s t g r a i n s i z e 

i s about .05 mm. 

I n other s e c t i o n s , the s p h a l e r i t e i s massive and forms 

around b a r i t e c r y s t a l s . The massive s p h a l e r i t e shows l i t t l e or 

no i n t e r n a l r e f l e c t i o n . As the s i l v e r mine ra l s are not a s s o c i a ­

t ed w i t h t h i s i r o n - r i c h massive s p h a l e r i t e , i t would seem to i n ­

d i c a t e t h a t the s i l v e r m ine ra l s were depos i t ed a t lower tempera­

t u r e s . 

In other s e c t i o n s , such as III, the s p h a l e r i t e forms 

b lebs i n ga l ena , w i t h a g r a i n s i z e o f .Q8 to .16 mm. (see f i g . 4 j . 

I t appears t o have been contemporaneously d e p o s i t e d w i th the 

ga lena , but galena a l so appears t o v e i n the s p h a l e r i t e . P r o b ­

a b l y the s p h a l e r i t e i s s l i g h t l y e a r l i e r than the ga lena . 

Twinning i n s p h a l e r i t e i s evident i n s e c t i o n 1 1 , but t h i s i s 

common to most s p h a l e r i t e . 

Galena P>S 

Galena i s a l s o present i n most s e c t i o n s . I t forms 

masses of almost pure galena shown by s e c t i o n 16 . I t i s a l s o 

spa r se ly a s s o c i a t e d w i t h the v e i n l e t s o f s i l v e r mine ra l s as 

s m a l l masses about . Q l to .08 mm. i n s i z e (U2A, 3:I2B, 1 4 ] . How­

ever , ga lena seems t o be most p reva len t as i r r e g u l a r masses 

a s s o c i a t e d w i t h s p h a l e r i t e as i n f i g u r e 4 . As mentioned be fo re , 

the galena appears to v e i n the s p h a l e r i t e . Galena also occurs 
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as "blebs i n s p h a l e r i t e . 

I t i s p o s s i b l e that the orebody v;as subjected to s t r e s s 

p r i o r to d e p o s i t i o n o f ga lena , as ga lena appears t o surround the 

s p h a l e r i t e and i n some ins tances r e p l a c e the s p h a l e r i t e . 

P r o u s t i t e 3AggS.As 2 S3 

High-grade ore (20 oz per ton) from T o r b r i t Mine ap­

pears as d isseminated ruby s i l v e r i n massive b a r i t e . I n p o l i s h ­

ed s e c t i o n , the ruby s i l v e r appears as i r r e g u l a r v e i n l e t s ( f i g . 5 ) . 

A l though the ruby s i l v e r looked very s i m i l a r to p y r a r g y r i t e , 

e t c h t e s t s and microchemica l t e s t s i n d i c a t e one s i l v e r m i n e r a l 

to be p r o u s t i t e . The p r o u s t i t e gave a p o s i t i v e mic rochemica l 

t e s t f o r a r s e n i c . A l s o , the p r o u s t i t e showed very b r i g h t r e d 

i n t e r n a l r e f l e c t i o n . The g r a i n s i z e i s at l e a s t as s m a l l as 

.004 mm. The g rea t e s t w i d t h o f the v e i n l e t s i s about .25 mm. 

The s m a l l d i s semina ted g r a i n s o f p r o u s t i t e impart to the b a r i t e 

a r e d d i s h c o l o u r s i m i l a r t o the c o l o u r o f the j a s p e r . I t i s 

therefore d i f f i c u l t sometimes t o d i s t i n g u i s h between ruby 

co lou red b a r i t e and jasper i n b a r i t e . 

P r o u s t i t e also occurs i n massive g a l e n a , bu t the con­

c e n t r a t i o n of p r o u s t i t e i s vejy s m a l l ( f i g * 6 ) . The g r a i n s i z e 

of p r o u s t i t e i n ga lena ranges from •08 to 1.5 mm. In s e c t i o n 

N6 ( f i g . 7 ) p r o u s t i t e appears t o have r e p l a c e d p a r t o f a v e i n of 

g a l e n a . However, the true r e l a t i o n s h i p between g a l e n a a M 

p r o u s t i t e i s no t c l e a r ( f i g . 6 ) . The r e l a t i o n between prous­

t i t e and t e t r a h e d r i t e a l so i s not c l e a r ( f i g . 2 ) . 
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P o l y b a s i t e 8Agg S.SbgSg 

P o l y b a s i t e i s i n t i m a t e l y a s s o c i a t e d w i t h p r o u s t i t e i n 

v e i n l e t s ( f i g . 5 ) . B i t t i e d i f fe rence c o u l d be seen i n p l ane 

l i g h t , between p r o u s t i t e and p o l y b a s i t e except f o r the s l i g h t l y 

y e l l o w co lour of the p o l y b a s i t e . I t i s i n t e r e s t i n g to note t h a t 

the p o l y b a s i t e showed very poo r , i f any, a n i s o t r o p i s m , and tha t 

i t a l so showed a weak anomalous i n t e r n a l r e f l e c t i o n * Al though 

e t c h t e s t s p l a c e d the p o l y b a s i t e i n the c o r r e c t g rouping , i t 

was not u n t i l B r* Thompson ob ta ined amrl^ray p a t t e r n of ihe 

\ p o w d e r e d m i n e r a l that i t was e s t a b l i s h e d as p o l y b a s i t e * 

The p o l y b a s i t e occurs i n g r a i n s i z e s from .015 to 

.24 mm. The mutual s t r a i g h t boundaries between the p o l y b a s i t e 

and p r o u s t i t e would seem to i n d i c a t e tha t they were depos i t ed 

contemporaneously. However, the p o l y b a s i t e i s seen to r i m the 

p r o u s t i t e ( f i g . 5 ) i n some i n s t a m e s . Therefore , i t i s assumed 

tha t the p o l y b a s i t e i s younger t h a n the p r o u s t i t e . 

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

C h a l c o p y r i t e i s d i ssemina ted as b l e b s th rou^iout most 

of the s e c t i o n s . Al though the blebs are present i n s p h a l e r i t e 

and gangue, i t i s more commonly a s s o c i a t e d w i t h the g a l e n a . 

F igu re 8 i l l u s t r a t e s a v e i n l e t o f galena i n s p h a l e r i t e , i n 

which the galena has been p a r t l y r e p l a c e d by c h a l c o p y r i t e . 

F igure 4 shows c h a l c o p y r i t e a s s o c i a t e d w i t h ga lena , but on ly a 

c a r i e s t ex tu re i s e v i d e n t . 

The g r a i n s i z e of the c h a l c o p y r i t e v a r i e s from .008 mm 

file:///powdered
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"blebs i n s p h a l e r i t e to g r a i n s o f approximately #15 mm i n g a l e n a . 

Hematite Feg Q 3 

Specula r hematite occurs i n some s e c t i o n s "but ma in ly 

i n s e c t i o n N 3 . I t i s a s s o c i a t e d w i t h p y r i t e , but no s i g n i f i ­

cant t ex tu re s were s e e n . I t seems r ea sonab le tha t t h i s o r e , 

w i t h so much j a s p e r , would have a cons ide rab l e amount o f hema­

t i t e p r e s e n t . 

U a t i v e S i l v e r I g 

A l t h o u ^ i n a t i v e s i l v e r i s common to the T o r b r i t o r e , 

none was seen i n the sect ions t ha t were c u t . A r g e n t i t e a l s o 

was no t observed . 

Paragenesis 

The main f e a t u r e s of t he paragenet ic sequence have 

a l ready been s t a t e d . However, a shor t summary o f the sequence 

wou ld perhaps c l a r i f y the h i s t o r y o f m i n e r a l i z a t i o n * 

Success ive l a y e r s of b a r i t e and quar t z were probably 

the f i r s t minera l s t o form i n the sequence. Co l lo fo rm banding 

o f quar tz and jasper around b a r i t e c r y s t a l s i n d i c a t e t h a t the 

l a r g e b a r i t e c r y s t a l s were the f i r s t t o form* 

D e p o s i t i o n of m e t a l l i c mine ra l s came next i n the 

success ion* Bands o f m e t a l l i c minera l s a l t e r n a t e w i t h the 

quar tz and b a r i t e , sur rounding the b a r i t e c r y s t a l s * 

The r e l a t i o n s h i p of the mine ra l s t o each other i s 

n o t shorn* However, p y r i t e was probably the f i r s t to form* 

Galena appears t o v e i n s p h a l e r i t e and probably has r e p l a c e d 
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some t e t r a h e d r i t e . I t i s l i k e l y tha t s t r e s s was a p p l i e d "before 

galena was d e p o s i t e d as the p y r i t e g r a i n s have "been "broken, 

and galena surrounds s p h a l e r i t e p a r t i o l e s . P r o u s t i t e appears 

to r ep lace ga l ena , and p o l y b a s i t e r ims p r o u s t i t e . C h a l c o p y r i t e 

a lso appears to r e p l a c e ga l ena , "but i t s r e l a t i v e p o s i t i o n i n 

the sequence i s unknown. The p o s i t i o n o f hemati te i n the se ­

quence i s a l s o unknown, "but I t was probably in t roduced w i t h 

jasper* 

Another p e r i o d of f r a c t u r i n g took p lace a f t e r the 

m e t a l l i c mine ra l s had been d e p o s i t e d . Evidence f o r t h i s i s 

c a l c i t e which has a c u t t i n g r e l a t i o n s h i p w i t h the banded m i n ­

e r a l s . A specimen of c a l c i t e c r y s t a l s from a f a u l t show a l s o 

a l s o tha t c a l c i t e i s post o r e . M a r c a s i t e i s a l s o probably 

post o r e . 

At l e a s t two pe r iods o f m i n e r a l i z a t i o n are i n d i c a t e d . 

A specimen c o l l e c t e d by the w r i t e r shows banded qua r t z , j a s p e r , 

b a r i t e , and su lph ides which have been cut almost at r i g h t 

angles by more banded s u l p h i d e s . However, the r e l a t i o n o f the 

pe r iods of m i n e r a l i z a t i o n to the par&genetie sequence i s n o t 

known. 

Type o f Deposi t 

T o r b r i t i s c o n s i d e r e d a replacement d e p o s i t . O p i n ­

i o n s d i f f e r s l i g h t l y as to how the replacement occur red (see 

Genera l G e o l o g y ) . However, the banding i s p a r a l l e l t o the con­

t a c t of the d e p o s i t , the oreashoots g e n e r a l l y apex not f a r b e ­

low the s u r f a c e , and the deposi t becomes wider a t depth . Ore 

shoots i n the hang ing w a l l j o i n the main owl:body l i k e branches 
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to a main t runk* thus i n o r e a s i n g the w i d t h w i t h dep th . I t i s 
2 

thou^at by B l a c k that t he ore shoots must have formed from 

ascend ing s o l u t i o n s and not by descending s o l u t i o n s * 

The depos i t i s p robab ly of the low temperature type 

and o f hypogene o r i g i n as secondary m i n e r a l s are absent , ft* 

P r o u s t i t e i s thought o f as be ing low temperature . However, 

i f more than one p e r i o d o f m i n e r a l i z a t i o n i s i n d i c a t e d , the 

depos i t might not n e c e s s a r i l y be of one temperature t y p e . The 

presence of i r o n - r i c h and i r o n - p o o r s p h a l e r i t e a l s o i n d i c a t e 

more than one p e r i o d o f m i n e r a l i z a t i o n or tha t there i s a 

temperature gradient th rou^ iou t the depos i t* 



P l a t e 1 

F igure 1. P y r i t e (Pyrj r e p l a c e d by ga lena 
(Ga) along a f r a c t u r e 

F igure 2 . Te t rahedr i t e (Tet) r e p l a c e d by 
ga lena (oaj along "boundaries. 
P r o u s t i t e (pr) i n t e t r a h e d r i t e . 



^ l a t e Z 

A/6 

Figure 3. Te t rahedr i t e surrounded "by 
ga lena . F r o u s t i t e i n t e t r a ­
h e d r i t e . Feplacement by 
galena i n t e t r a h e d r i t e . 

A// X/JTO 

Figure 4 . Massive s p h a l e r i t e (Sph)• 
Galena {Ga) r e p l a c e d by 
c h a l c o p y r i t e (Cu) . Sabhedral 
p y r i t e c r y s t a l s (Pyr) 



P l a t e 3 



P l a t e 4 

F igu re 8 . Y e i n o f ga lena (GaJ r ep laced 
"by c h a l c o p y r i t e (Ou) 



P l a t e 5 

KAP OF KITSAULT AREA 

Scale / £ ? 3 ~ o ' 
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