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• H i Me V , n v m * n a i m W m f t o f oaoxogy aa4 Geography, u n i v e r s i t y 

a f - r i t i a a Columbia , f o r n i s aaay b a l e f u l suggest* cea OR* o p i n i o n s . 

The pro? a c o n s o l i d a t i o n o f the former a«0« 

S i l v e r , P r e m i e r , ano Jobakaa h o l d i n g s , eotap r i s e s a o M ?a e i s t a e 



on the w e s t e r l y s lope o f the Bear H i v e r R i d g e f about 15 

m i l e s from the toan o f Stewart a t the head o f the Po r t l and 

C a n a l , i n nor thern B r i t i s h Co lumbia . 

The d i s t r i c t l i e s on trie Eastern con tac t o f , 

arid w i t h i n the e t rog raoh ic p rov ince of the coas t Bange a t h o l i t h . 

on the a i l h e k property, tae teo rock types o f eeono&ic import ­

ance i re the tuffaeaous member of the :tear R i v e r S e r i e s , and 

the Premier I o r p h y r y . 

The t u f f i s a f i n e - g r a i n e d f r a g ^ e n t a l rook o f a 

g r een i sh c o l o r , badly a l t e r e d and sheared so as t o o b l i t e r a t e 

any bedd lng-o lanes . I t s t r i k e s ftorth-eesterly and d ips 4$° 3 . 

thus fa rming the g e n e r a l s l ope o f the r i d g e . 

The premier orphyry i s a g reen i sh -g rey i n t r u s i v e 

rock o f bout the compos i t ion of a quar tz D i o r i t e . Phenocrys ts 

of an In termedia te o l ag ioe la&e t*re t y p i c a l of the u n a l t e r e d 

r o o k , but i n the m a j o r i t y of eases t h i s c h a r a c t e r i s t i c i s not 

ev iden t* 

I t i s g e n e r e l l y cons ide red tha t the Porphyry 

i n t r u s i o n took p l ace i n Late Tfpcer J u r a s s i c Time, and hence 

so&eahat antedates the raajor b a t u o l i t h i o i n t r u s i o n . There i s 

evidence to sugges t t ha t i n t r u s i o n was a long bedding-planes o f 

the t u f f 2 . The Porphyry - T u f f con tac t i s very i r r e g u l a r , 

a t r i k i n g r o u g h l y Kaat o f n o r th and d ipn ing 33 to 8a degrees ft* 

Roof pendents o f t u f f i n the porphyry s>itfe a gene ra l f - 1 

s t r i k e e re Qui te eoijsaon. 

I m ^ eho f i e Id and Hanson - 0 . G . 3 . & e » . 1 3 2 . 



I l l II -T nil •! 

LOCALIZATION 'OF ORE-BODIES': 

The ore-amies a re of the s i l i c e o u s r e a l s e c a n t t y p e . 

Baplaoemnt took o lac© s l ang i n t e r s e c t i n g f r a c t u r e systems 

which developed subsequent to the sorohyry i n t r u s i o n and a l s o 

subau^us i t to fctw t i l t i n g of the e t r a t s • The po rphyry , when i t 

f r a c t u r e d , **1»k the a o r t ooer>ctant r o o k , afforded easy access 

t o m i n e r a l ! i s i n g l i q u i d s * C o a ^ u c & t l y , the o re - sores are found 

p r i n c i p a l l y w i t h i n the ^ r r v n y r y , g e n e r a l l y n o t f a r free* the 

c o n t a c t , l a th» P r m i e r ; i n « . t h e ore*bodies s e r e A n W l a l o n g 

both the » : o r t h » t 6 t and ^orthsNiat sec a s , b a l n g p a r t i c u l a r l y 

p roduc t ive in the v i c i a i t y o f toe i n t e r s e c t i o n ; but mm| o f the 

florttwost MUM has fcMH removed by e r o s i o n so th&t i n the 

o resent o n l y the l o r the e s t sons l a of i a i ?o rU.»cc* i e re , 

a l t h o the ore-bo* l as a re l o c a l i s e d i n toe > o r thees t f rac tu re 

system, they o f f s e t a long tbfe s t r i k e o f the .vorthsest s a t , 

t h a t ia> to the X * f t ; end I t <aay be tha t these f r ac tu res e x s r t 

• t r u o t u r a i c o n t r o l over l o c a l i z a t i o n us d id M f W l src-s&ifcsral 

dykes i n the o l d P M a t M i wark lngs* 

S i l b a f c - ^ r e a i c r i s o f the G o l d - s i l v e r s u l & M d * t y ^ e , 

averag ing about I f f ^ t a l l i c a , «i1fc t h * va lue* v a r y i n g roughly 

as the m e t a l l i c c o n t e n t . The p r i n c i p a l su lph ides* i n orfier o f 

abundance, « r e ^ y r i t e . Galena sod - s t a l e r i t e , * i t h asinor s l a n t s 

o f C h a l c o ^ y r i t © a i d s i l v e r s u l p h i t e * * 

•• V'l: r:--.: occurs i s 1 r r e ^ u l a r bf t fMft to* cMytfcg M 



s l a e from onto o r t*o m i l l i m e t e r s down to a fee microns* Tory 

o f t e n the g r a i n s are fc&dly f rac tu red w i t h o ther mine ra l s f i l l ­

i n g the f r a c t u r e s . ;.n c o n t a c t Ita s p h a l e r i t e , the o y r i t e 

u s u a l l y e x h i b i t s corroded borders* 

SPgAL^RITK appears under the a le roscope as & i e 0 l 

grey m i n e r a l w i t h a p i t t e d su r face* In con tac t s l t h p y r l t e , the 

va ry i r r e g u l a r borders i n d i c a t e replacement o f the l a t t e r * I t s 

exac t genet ic r e l a t i o n to ga lena i s not obvious* A l t h o i t 

g e n e r a l l y snow* the mu tua l ly rounded borders i n con tac t w i t h 

galena which are cons ide red evidence of coi temoory d e p o s i t i o n ; 

*o«e s e c t i o n s o f mnssive s p h a l e r i t e have minute i n c l u s i o n s o f 

e h a l e o p y r l t e and galena* c h i l e o ther s e c t i o n s shot an apparent 

v e l n i n g o f s p h a l e r i t e hy g a l e n a . I t i s probable tha t there was 

son* rsn&e i n the pe r iods o f d e p o s i t i o n end hence sorae o v e r ­

l a p p i n g of genera t ions* 

OALBWA i s foynd h e a l i n g f r a c t u r e s i n p y r i t e , quar ts 

and o a l e i t e . In gangues o f Quartz and/or o a l e i t e , ga lena o c c u r s , 

w i t h o r w i t h o u t s p h a l e r i t e , i n I r r e g u l a r , rounded, o r aborescent 

forms, t h i s s t r u c t u r e l a such as %& negate any c o n c l u s i o n that 

a l l t he qua r t z ess depos i ted p r i o r to the base o e t a l l i c s . 

CHj&COPYBITg i s present i n a i a o r hut p e r s i s t e n t amounts, 

o c c u r i n * as a i n u t e , r a t h e r euhedral g r a i n s i n s p h a l e r i t e , but 

a&ore commonly, as somewhat l a r g e r rounded p a r t i c l e s , i n v a r i a b l y 

i n v e r y i n t i m a t e a s s o c i a t i o n wi th galena* i n one s e c t i o n , 

f r a c t u r e * i s qua r t s n o t over a few microns i n wid th were f i l l e d 

w i t h a l t e r n a t i n g g r a i n s o f e h a l e o p y r l t e and.galena* 



FTHAHGY3ITS was found i n o n l y one s e c t i o n . Here i t 

occurs s s i r r e g u l a r , rounded masses or as d i s c r e t e g r a i n s , 

hav ing mutual boundaries a i t h ga lena ana s p h a l e r i t e i n a gangue 

o f qua r t z and c a l e l t e s (71g*7)* 

a R G . » K T I T 2 was observed i n s e v e r a l s e c t i o n s as s m a l l 

rounded g r a i n s , n e a r l y always i n t i m a t e l y a s s o c i a t e d s i t h ga lena 

and g e n e r a l l y a l s o i n contac t s i t h c h a l c o p y r i t e * Th i s appears 

to be the c h a r a c t e r i s t i c mode of occurrence o f a r g e n t i t e . ( F i g . e ) . 

S B B B B B * M i c r o s c o p i c examina t ion o f apecimen & ( F i g . 1 0 ) 

d i s c l o s e d the presence of e l e c t r u m . I t appeared as a pa le 

y e l l o s m i n e r a l , d i s t i n g u i s h e d from e h a l c o p y r i t e by i t s mo t t l ed 

su r face and by e tch t e s t a , A a l i g h t ef fervescence w i t h M l 

i n d i c a t e s t ha t i t s g o l d content i s about 30%* Below are g i v e n 

the t y p i c a l modes of* occurrence of e l e c t r u a i n 0ilbefe o r e ; 

1* A S i r r e g u l a r v e i n l e t s , f i l l i n g q u i t e a ide f r a c t u r e s (say 

up to 30 microns i n wid th) i n p y r i t e , ^ f the same f r a c t u r e s 

are a l s o occupied by a base metal s u l p h i d e , n o t a b l y 

s p h a l e r i t e * no example c o u l d be found of e l ec t rum, a l o n e , 

f i l l i n g f r a c t u r e s i n p y r i t e . 

2 . AS i r r e g u l a r , somewhat cqu i -d imena iona l g ra ins up to 50 

microns i n d i ame te r , depos i ted i n f r a c t u r e s between p y r i t e 

and q u a r t z , or i n quar tz a l o n e , but i n a l l cases b e i n g 

c l o s e l y surrounded by galena and/or s p h a l e r i t e * 

5 * m v e i n l e t s f i l l i n g ex t r eme ly f i n e f r a c t u r e s i n q u a r t z . 

Here the w i d t h of the f r a c t u r e s seems to be a c o n t r o l l i n g 

f a c t o r , the maximum being o f the order of I o r Z microns:* 



OAMGW MIKEEALS-qTlAim slip QJO*ClW,i The i n t r o d u c t i o n 

o f ore l i q u i d s i n t o & re placement zone a l r eady f i l l e d w i t h h i g h l y 

s i l i c e o u s , m a t e r i a l , must have beea accompanied by s o l u t i o n and 

subseqaemt M - e i ^ t a i l t z & t . i o n . o f e x i s t i n g s i l i c a * I t seems 

improbable t ha t much, i f any , a d d i t i o n a l s i l i c a was in t roduced 

w i t h the ore l i q u i d s , 

Ooneequently, i t i s not s u r p r i s i n g to f i n d tha t the 

qua r t z has an apparent "per iod of d e p o s i t i o n " extending from 

the f i r s t i n t r o d u c t i o n o f i r o n - b e a r i n g s o l u t i o n s to a f t e r the 

d e p o s i t i o n of the base metal s u l p h i d e s , iha t appears t o be, i n 

the s e c t i o n , o the r l a t e r genera t ions o f q u a r t z , i s i n r e a l i t y 

a r e - c r y s t a l l i z a t i o n of the o r i g i n a l zone m a t e r i a l ; and t h i s 

process o f s o l u t i o n and r e - c r y s t a l l i z a t i o n n e c e s s a r i l y 

p a r a l l e l e d the d e p o s i t i o n of the s u l p h i d e s . 

Sone sec t ions con ta ined n i n o r amounts of e a l e i t e 

which occurs as I r r e g u l a r , rounded masses and d e n d r i t i c s t r i n g e r s 

i n the qua r t z t i l t h wh ich i t e x h i b i t s q u i t e mutual r e l a t i o n s . 

T h i s mode o f occurrence s t r ong ly suggests r e s i d u a l d e p o s i t i o n 

{ f i g * 7»> . 



t o work out .completely the p a r a g e u s i a o f a complex 

s u l p h i d e ore r equ i r e s minute examinat ion o f many s e c t i o n s , 

coupled w i t h o ther l i n e s o f a t t a c h . f&e course o f c r y s t a l l i s a ­

t i o n of any p a r t i c u l a r m i n e r a l may be i n f luenced by v a r i o u s 

f a c t o r s ; r e - w o r k i n g o f f r a c t u r e s s i t h consequent l a r g e d i f f e r e n ­

t i a l p r e s s u r e s , such as undoubtedly occur red i n t h i s i n s t a n c e , 

would tend t o oa^sc some ower - lapp ing o f the v a r i o u s p e r i o d s 

o f d e p o s i t i o n * l a o f f e r i n g the f o l l o s i n g pa ragenes i s , o n l y 

the genera l r e l a t i o n s can be e s t a b l i s h e d and some idea o f the 

h i s t o r y of the ore deduced therefrom, 

1* S o l u t i o n o f o r i g i n a l zone l a a t e r i a l « i t h the 

d e p o s i t i o n of p y r i t e . 

2 , F r a c t u r i n g o f the p y r i t e and f i l l i n g o f the 

f r a c t u r e s by qua r t s* 

3* Fur ther f r a c t u r i n g of bo th p y r i t e and q u a r t s , 

accompanied by the r e - s o l u t i o n o f some s i l i c a . 

4m D e p o s i t i o n o f the base meta l s u l p h i d e s and s i l v e r 

s u l p h i d e s , probably over an app rec i ab l e p e r i o d , 

accompanied by f l u c t u a t i n g r e - s o l u t i o n and r e -

c r y s t a l l i z a t i o n o f s i l i c e o u s m a t e r i a l * 

5* Contemporaneous or s l i g h t l y l a t e r d e p o s i t i o n of 

e leo t rum i n f r a c t u r e s 1b p y r i t e or quar tz* 



COMGLUSIOKji A*?I5 OBSERVATIONS: 

Type o f 5epos i t i o n ; 

The ©re s t 3ilfeale-?remier i s e n t i r e l y o f pr imary 

o r i g i n * Evidence o f any supergenc enrichment Is q u i t s 

l a c k i n g , at l e a s t over the range f rom F l . 1450* to 1070*. 

C r i t e r i a r e q u i r e d for the l o c a l i s a t i o n o f o r e - b o d i e s : 

1* 4 major s t r u c t u r e which would i n f l u e n c e the 

random m i n e r a l - b e a r i n g l i q u i d s to l o c a l i s e as su lph ide bodies* 

T h i s was p rov ided by the SB - f r a c t u r e system, b r i e f l y 

desc r ibed under " L o c a l i s a t i o n o f o r e - b o d i e s . " 

2m A minor s t r u c t u r e which cou ld cause e l ec t rum to 

concen t ra te w i t h i n these s u l p h i d e b o d i e s . This took the form 

o f repeated f r a c t u r i n g a l o n g the s t r i k e of the main system 

which accompanied m i n e r a l i s a t i o n . I n t h i s eoni .eet ion i t i s the 

f r a c t u r i n g a f t e r the d e p o s i t i o n p y r i t e which i s o f g r e a t e s t 

importance* 

3* The ea r ly - fo rmed m i n e r a l , that i s , p y r i t e , when 

f r a c t u r e d had to he o f s u f f i c i e n t competency t o r e t a i n I t s 

f r a c t u r e s even when in f luenced by l a t e r deformat ive s t r a i n s * 

4* The presence o f t«o m i n e r a l su r faces i n these 

f r a c t u r e s i s necessary* A p a r t i a l f i l l i n g o f e i t h e r s p h a l e r i t e 

or galena w i l l f u l f i l l t h i s r equ i r emen t . There i s here a s t rong 

sugges t ion t h a t e l e c t r o - c h e m i c a l a c t i o n was in s t rumen ta l i n 

caus ing d e p o s i t i o n o f e lec t rum* 

http://eoni.ee


gfec v a r i a t i o n of the a i l v e r - O o l d a a t i o ; 

In g e n e r a l , the r a t i o o f s i l v e r t o go ld g r a d u a l l y 

decreases aa g r e e t e r depth i s o b t a i n e d . T h i s i s not because the 

compos i t ion o f the e l ec t rum i s changing ; i t I s because the 

content o f s l i v e r s u l p h i d e s i n the ore decreeses w i t h d e p t h . 

The importance of temperature g r a d i e n t : 

Over a v e r t i c a l range of 400 f ee t no change could be 

de tec ted i n the mine ra l a s s o c i a t i o n s . Hence i t i s b e l i e v e d t h a t , 

over t h i s range a t l e a s t , the temperature g r a d i e n t sas q u i t e 

i n s i g n i f i c a n t . I f »e aeceot the hypothes i s o f the d e p o s i t i o n o f 

g o l d and s i l v e r by e l e c t r o - c h e m i c a l a c t i o n f rom c o l l o i d a l 

suspens ion , « e fur ther decrease the Importance of temperature; 

and t h i s hypo thes i s i s c e r t a i n l y dese rv ing o f fu r the r c o n s i d e r ­

a t i o n . 

That c e r t a i n heavy s u l p h i d e bodies on the lower l e v e l s 

o f the mine are very l o w - g r i d e , does not prove t h a t temperature 

c o n d i t i o n s were too extreme f o r the d e p o s i t i o n o f e l ec t rum. 

Examinat ion of these ores would d i s c l o s e t h a t , for one resson 

or ano ther , they had escaped l a t e r f r a c t u r i n g and so f a i l to 

s a t i s f y the c r i t e r i a g iven above* 

The s i l v e r su lph ides have a p l ace i n the normal 

d e p o s i t i o n c y c l e , and on the b n s i s o f f a c t u a l evidence a l o n e , 

t h e i r v a r i a t i o n w i t h depth can on ly be a t t r i b u t e d t o temperature 

g r a d i e n t . 



——10*"~ 

In c o n c l u s i o n , the w r i t e r o f f e r s h i s o p i n i o n tha t 

i n the J i l b a k - P r e m i e r .Sine, s t r u c t u r e i s o f g r ea t impor tance . 

I f o ther s t r u c t u r e s ean be l o c a t e d which s a t i s f y the c o n d i t i o n s 

as o u t l i n e d , whether they be a t lower e l e v a t i o n s o r f a r the r 

a l o n g the s t r i fe* o f the 111 zone, such s t r u c t u r e s s i l l con t a in 

commercial o r e - b o d i e s . 
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F i g . X . F i g . 2* 

3pee. #22 - 10?0 L e v e l . 

F i g . I . i l l u s t r a t e s the e a r l y f r a c t u r i n g of 

P y r i t e ( y e l l o w ) , the f i l l i n g o f the f r a c t u r e s by Quartz 

( s h i t e ) , and the l a t e r f r a c t u r i n g o f both quar tz and 

p y r i t e , w i t h galena c o n i n g i n to f i l l the l a t e r f r a c t u r e s . 

F i g . 2 . i s a s e c t i o n f u r t h e r along the same l i n e of 

f r a c t u r e and shoes S p h a l e r i t e (brown J as w e l l as some 

galena (blue) invad ing the l a t e r f r a c t u r e . 
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Fig. 3* 

3pee. /13 - 13 - >• s t ops 

Th i s photograph sho^s a l a r g o g r a i n o f p y r i t e 

(ye l l ow) be ing r e p l a c e d a l o n g i t s boundar ies by s p h a l e r i t e 

(b rown)« i t a l s o i n d i c a t e s the mutual boundary r e l a t i o n s h i p 

of s p h a l e r i t e and galena ( b l u e ) . 



x 50 

F i g * 4* 

s p e c . U M b - 1304 i > r i f t . 

Th i s photograph shows Galena (b lue) f i l l i n g 

f r a c t u r e s m p y r i t e (ye l low) ami quar tz* Th i s i s a 

t y p i c a l r e l a t i o n s h i p obaerwee. i n a l l s e c t i o n s * 



—-14*— 

Spec . #20 # 12 - A s tope . 

-Showing Minute g r a i n s o f C h e l e o p y r i t e (red) 

l a S p h a l e r i t e . The g r a i n s have r a t h e r euhedral o u t l i n 

and appear t o hsve a s i m i l a r o r i e n t a t i o n . 

T h i s seat ion a l so shoas an e x c e l l e n t example 

of replacement o f P y r i t e by s p h a l e r i t e . 



H i 

F i g * 6 . 

&§*m 12 - 1304 Drift* 

I l l u s t r a t i n g the i n t i a a t a and mutual a s s o c i a t i o n 

o f Galena ( b l u e ) , C h a l e o p y r i t e ( r e d ) f and Argen t ine 

( g r e y ) , a l l oe ing l a t e r than P y r i t e ( y e l l o w ) . 



x 3 0 

^ l g * ? • 

pec , , 9 - 1323 c u b - l e v e l I - He* Xe* 

P y r a r g y r i t e (red) appears t o be contemporaneous 

# i th Galena (b lue) and S p h a l e r i t e ( b r o s n ) . The ve ry 

I r r e g u l a r g rey m a t e r i a l Is O a l e i t e , which i s the saws 

g e n e r a l age as the quar tz but has the appearanee o f be ing 

a r e s i d u a l p roduc t o f the 3 l l i c a c r y s t a l l i z a t i o n . 
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Spec* £ 4 - 1 > S s tope . 

Th i s f i g u r e i s g i v e n to i l l u s t r a t e a c o n d i t i o n 

found to a l e s s mxtee& degree , i n a l l s e c t i o n s . I t i e the 

e x i s t e n c e of a s t r u c t u r a l ca t t e r n t o which the ore a i n e r a l s 

have a tendency to conform, t h i s f i g u r e suggests tha t the 

l a r g e r s t r u c t u r e sh i ch c o n t r o l s the l o c a l i s a t i o n of o r e -

b o d i e s , may he repeated w i t h i n the o re -ood les where i t 

may c o n t r o l the m i n e r a l d e p o s i t i o n , and hence i t saay be the 

d e c i d i n g faetor i n the economic p o s s i b i l i t i e s o f a giwen 

ore -body . 

Th i s f i g u r e a l s o shows an i n t e r e s t i n g occurrence 

©f galena and e h a l e o p y r i t e mm sdnute f i s s u r e f i l l i n g s . 



x3® 

F i g . 9 . 

Spec . / 2 0 - 1 2 - A s tops 

I l l u s t r a t i n g tee mutual r e l a t i o n s h i p o f 

ttalWM (blue) and S p h a l e r i t e (broea) i n a gengue o f 

q u a r t z . The su lph ides do not appear to be simple 

f r a c t u r e f i l l i n g s ; there i s a s t rong sugges t ion tha t 

some o f the quar tz has been d i s s o l v e d (by means of 

the d i f f e r e n t i a l p ressures o f wh ich the f r a c t u r e s are 

e v i d e n c e ) . Then the ess t a l l i c a se re deposi ted and the 

quar tz r e - c r y s t a l l i s e d . 



aiOO 

s p e c . A« a tope . 

* 

Photographs i l l u s t r a t e the occurrence of 

a l e e t r u a m t h e normal o r e . The e l ec t rum occupies 

f r a c t n r a a i n p y r i t e a&d quar ts i.a the l e f t - h a n d p i c t u r e 

and between Calena arid y r l t e i n the r i ? ; at-hand one . 

Other section** i n fine s&sie s^eci^aeu aho^ed much £ $ a l l e r 

ve in s of e l e c t r u a i n p y r i t e but al#aya w i t h U p h a l e r i t e e r 

(Selena. Th i s appears to em its t y p i c a l a s s o c i a t i o n * 

In the photographs, the . ' y r i t e i s c o l o r e d 

ye l loss , tiits U a l e n a , 3 i u e , tae a p n a i e r i t a , brown, and the 

eleewruut y e l l o w o u t l i u e e i n i n t . 



*QOLB RESEARCH*, BKPT. OF GEOLOGY & GEOOBAFHT, W H V H W m OF B . C . 

A mechanical i n v e s t i g a t i o n , us ing the Haul t a i n , » S u p e r - P a n n e r « & » I n f r a - 3 1 zer* 

•™™f' t has l o n g been known tha t the go ld a t Premier occurs a s « S l e e t r u m * , which 
i s the name g i v e n to any n a t u r a l a l l o y c f g o l d and s i l v e r , s e v e r a l i nves t iga to r s 
o f the ore occurrences a t Premier have noted that the r a t i o ft|/H decreased 
w i t h depth; and they have a t t r i b u t e d t h i s to the changing compos i t ion o f the 
e lec t rum* 

The na tu ra l c o n c l u s i o n drawn from t h i s was t h a t o r e - d e p o s i t i o n was con t ro l l ed 
by the temperature o f de no s i t i o n , i . e . , a t some c o n c e n t r a t i o n o f g o l d wi th 
r e spec t to s i l v e r i n Hie & i n e r a l i i z i n g « s o l u t i o n s " , t h e *»f r e e z i n g - p o i n t * o f the 
a l l o y would be t o o h igh to a l l ow d e p o s i t i o n , -uch a c o n d i t i o n Wemii au tomat ic ­
a l l y l i m i t o r e - d e p o s i t i o n i n a v e r t i c a l d i r e c t i o n . A.H.Means , l a an e a r l y 
r e p o r t t o the Premie r Gold M i n i n g C o . , concluded t h a t t h i s ^ C r i t i c a l H o r i z o n " 
was approximate ly 15G» below / 4 l e v e l , t ha t i s , a t an e l e v a t i o n o f about J2D0*. 
Below t h i s h o r i z o n , i t was i n f e r e d tha t physico-eftes&ieal c o n d i t i o n s sere such 
as to prevent d e p o s i t i o n of o r e , and consequent ly l i t t l e p rospec t ing has been 
done a t the lower e l e v a t i o n s . 

With the a i d o f the new Haul twin equipment i t has been p o s s i b l e to mechanic­
a l l y ana lyse specimens of ore from v a r i o u s e l e v a t i o n s and to ob ta in i n fo rma t ion 
as t o the r e l a t i o n of s i l v e r to g o l d , and as to the cospoa i t ion o f e l e c t r o s . 

"'/Hie r e s u l t s of two c e i r s o f ene lyss s are tebulated b e l o w . They are so c l e a r -
cut and d e f i n i t e , t h a t d e s a l t s the f a c t tha t on ly f o u r specimens from three 
e l e v a t i o n s were a v a i l a b l e , t h i s i n v e s t i g a t o r f s e l 3 no h e s i t a t i o n i n s e t t i n g 
out the f o l l o w i n g c o n c l u s i o n s s 

1 . The go ld and s i l v e r occur i n the pr imary o r e ; 
(a) As e l ec t rum w i t h a cons tan t composi t ion o f about m Ag 50%, 

over the i n v e s t i g a t e d range of 4?Qt v e r t i c a l l y . 
..bout 80$ of the e lec t rum p a r t i c l e s appear to be over 25 microns 
i n s i s e . 

(b) The r e m i n d e r o f the s i l v e r i s present as s i l v e r s u l p h o - s a l t s , 
such as e r g e n t i t e * r u b y - s i l v e r , and a l l i e d m i n e r a l s . 

2 . These s i l v e r minera l s do tend to d i sappear w i t h depth , and t h i s accounts 
f o r the decrease o f the .figAu r a t i o w i t h depth# 1 

3 . Ga lena , a hen p u r e , c a r r i e s l i t t l e , i f any, s i l v e r , * rough c a l c u l a t i o n 
from these r e s u l t s i i d i ce tea & conten t of 2 . 5 0 z . * £ • per t on o f pure 
ga lena• 

4 . i n the eese of t h e g o l d a l l o y , thermal c o n d i t i o n s had no s i g n i f i c a n t l y 
d i f f e r e n t e f f e c t at the lower e l e v a t i o n s ; and there i s no apparent phyeir 
eochemical reason shy depos i t s c o n t a i n i n g e l ec t rum shou ld not be found 
a t s t i l l l ower e l e v a t i o n s . 

5 . In the case of the s i l v e r s u l p h a - s a l t s - these may be expected to 
decrease i n q u a n t i t y a t g r e a t e r dep ths . Depos i t i on over a sho r t v e r t i ­
c a l range i s the normal mode of occurrence of these m i n e r a l s . 

by I . H . tfhite 



The pair of samples used for comparison i n this test were: 

sm #29 * from s i l l of 15*A Stop* * KLmmttm 1550* 
SPH #31 * 1814 D r i f t * « 

SW #29 

1 
2 
3 
4 

T 
l a ia.cspo.ns 

.73 

-73 / 65 
-65 / 50 
-50 A 4 0 

-25 / 1 0 
/ - 1 0 

mm =2 

sm #31 -73 3.73 165.70 

PRODUCTS 
sm #31 

2 
3 

-73 
-65 
-50 

-25 
-10 

65 
50 
40 
25 
1 0 

21 

13 
12 

1 . 7 5 
0 . 5 0 
0 . 4 0 
0 . 3 3 
0.28 

11 SL£L 

3225 
22.55 
19.65 
20 .23 
19.70 
21.31 
26,90 

1 3 . 4 
4 5 . 1 
4 9 - 2 
63-3 
7 0 . 4 
8 3 . 7 

12118 

ewattflsei #29 Am * o.Q3mg Ag -l*;-.2mg 

test reveals the 
i n a re-dis 

conditions 
of the 

13 
12 
13 
11 

could not 3»&ppe& If the bulk of the s i lver were present 

d i d test 
and electrum, which 

as the alloy* 

ftQUyifiMAtOKSf TEST FOB THE COMPOSITION OF KLB mm 

the close sising 
electrum # . 

m W 

by the Infra-Sizer, i t was possible to separate 
analyses of these metallic tips were as followss 

mg.Au mg.sg. Ag/Au 
from ths f i r s t Harem products 0.34 0.38 

s e w » * 0.20 0.20 
1 .10 
1 .00 

# - Examination of the electrum concentrates disclosed that 
#32*. was very pure* wfeterem* #29 contained e s l ight amount 
minute dark grains* It Is probable, then, that the rat io 
1.00 i s more nearly correct. 

http://ia.cspo.ns


TEST ft - Using s c r e e n - s i x e d feed f o r the "auper-Panner 1 

J a i s l e -
si. L o c a t i o n 3 l e v . 

..so a; 
m i Screen J i z e s 

o f feeds 
content M 

Au 
p i s ' t r i b . * J a i s l e -

si. L o c a t i o n 3 l e v . 
..so a; 

m i Screen J i z e s 
o f feeds m | 

M 
Au & , 

A 

B 
MM 
F c 

D 

1 3 - £ S t . 1350 M M 9 . 6 2 10 

- 70 flOO 16 . go 51 .0 3.0 39 10 A 

B 
MM 
F c 

D 

1 3 - £ S t . 1350 M M 9 . 6 2 10 
- 1 0 0 /ISO 12.55 • .6 6.2 30 1? 

A 

B 
MM 
F c 

D 

1 3 - £ S t . 1350 M M 9 . 6 2 10 
- 1 5 0 / 2 0 0 5 2 . 5 9.6 13 11 

A 

B 
MM 
F c 

D 

1 3 - £ S t . 1350 M M 9 . 6 2 10 

-200 S.16 514. 37.8 u 64 

B» C o l IB02 
-A B e e . 1820 1.33 100.4 53 

-100 / 150 7.57 241. 32.0 2o 9 B» C o l IB02 
-A B e e . 1820 1.33 100.4 53 - 1 5 0 r200 7.44 424. 55.5 2o 17 

B» C o l IB02 
-A B e e . 1820 1.33 100.4 53 

-200 14.20 1879 130. 48 74 

••^roduot Tj ia lyele 

No 
Ni / t l i r) 'e^2 " .. one m*$r> l i MI* SiCfe- S i J u l p h , ; l i a e s 

% No dOBtSBt 
1 , 

aoBteAi 
iS 

aontent M Content 
Au 

\0on tent k 
Au 

% No 
ah | eg 1 , i » | i t iS iU Ag 

M 
AU Au M Ag k 

Au 
Jf| • • ^ U t i c 

B 2.45 6 . 7 6 2.43 0 . 8 o 8 . 2 6 10.7 0 . 1 9 3.83 20.4 0 .14 4.7 34.0 32 83 

C 2 . 0 2 7 .1b 3.54 0 . 5 0 7 . 0 5 14.1 0 . 1 3 4 .6C 35.5 0 . 0 3 >.o 100. 38 77 

L 1 . 2 0 3 . 6 2 7.20 0.50 9 . 1 0 30.4 mi - o.n 6.3 57.3 0 . 2 2 27 .0 123 98 92 

B* 4 .62 10.4 2.25 1 .79 3 3 . 6 18.8 m - 1 . 3 4 141. L05. 8 5 83 

C» 2.00 6 . 4 6 3.23 1 . 3 4 6 6 . 9 50.0 - - - 2 .04 1 8 5 . 92. 79 80 

X. 21 8 . 9 0 7.35 1 .55 143. 95.5 in - - 1 . 3 5 1 5 1 . L l l . 4 . 2 ? 4 5 8 . L10 77 79 

The g o l d and s i l v e r are expressed 
The p o s i t i o n o f a p a r t i e l e on the 

t o t a l content i n u i H i g ^ e a s 
M H m V su r face i s a f u n c t i o n of i t s 8G 4 



m z * 

i t s su r f ace . The normal p o s i t i o n o f a r g e n t i t e would be near the t i p , but 
owing to i t s b reak ing f i n e r then g a l e n a , i t tends to c o l l e c t s i t h the 
l o n e r d e n s i t y p roduc t s ; hence, the t i p , i n the eoerse feeds , c o n s i s t s o f 
n e a r l y barren galena and e l e e t r u a . Bosever , i n the -200 sieeh feeds s i : ere 
the s i z e d i f f e r e n c e i s l e s s the a r g e n t i t e tends t o take i t s proper p o s i t ­
i o n , thus i n c r e a s i n g the s j / J N i n the h ighe r dens i ty ( t i p ) p r o d u c t s . 





A fu»uuu*gram representative sample or trie t a x i i n g , 

carrying 0*0.4 cPz* gold per ton , was treated, end four sulphida produ 

were ob^alsied, together -w&%fe a t a i l i n g cons is t ing fcerg*3y of jullmus. v • 

* Table 1 g ives , for each of the four products, i t s percentage weight o f 

the t o t a l sample, i t s gold content i n ounces per ton, and the percentage 

i t contained of the t o t a l gold of the o r i g i n a l sample, i . e . , the 

percentage d i s t r i b u t i o n of the gold.yy ,--£'£z*t^*^M fa****-A,»VL ^ v f 

Superpanner Product 55 Weight of 
"3?otal sample 

Gold Content Percentage 
{oz. per ton) D i s t r i b u t i o n of Gold 

1 . 

3o 

rge ly galena . . . . . . . . . 0.01 • 27.30 11.3 £ 

« arsenopyrite . . . 0.09 • 0.T 15.20 /^4f 57.0 3T^ 

* pyr i t e . . . . * , . » . 0.41 - 2 * 0.90 X5.3 2il~t 
• spha l e r i t e , with 

a l i t t l e quarts • • 
hS3 

0.07 ^ 1.2 

0.58 
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/AT 
-£ftfcM» losses were thus 1S3£ per cent. Ca lcu la t ion w i l l 

show that the combined superpenner concentrate carried•S^ffiToz gold per ton . 

The most i n t e re s t ing fact brou^it out by the t e s t , however, i s that the 

qt one per cent 

par cent o f the 

arsenopyrite concentrate* amounting to les«~41 

of the weight of the o r i g i n a l sample, car r ied nearly 

gold values. 

V^^fl There was not su f f i c i en t mater ial ava i lab le to make super­

panner concentrates o f the several i n f r a s i ze r products. I t i s hoped to under¬

/take th is work i n the near future. 

In another t e s t , e 400-gram sample o f Pioneer t a i l i n g ^ 

carrying 0.015 o z , gold per tan, was s ized to plua-aoo-meah i n a B e l l screening 

machine. The minus-30G*mesh mater ia l was further sized i n the i n f r a s i ze r 

and the several products weighed and assayed. The resu l t s are shown i n 

Table 2. 


