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SUMMARY A MS COMCLPSIOKS • 
A study of about f i f t y polished sections of or® from the 

Sllbak Premier Mine has shown that the p r i n c i p a l m e t a l l i c 
minerals i n the ore ere p y r i t e , s p h a l e r i t e , galena, chalco-
p y r i t e , t e t r s h e d r i t e , polybssite, argentite end electrum. 
P y r i t e , s p h a l e r i t e , and some chaieopyrite were deposited early 
i n the period of mineralization, whereas galena and the s i l v e r 
minerals were deposited l a t e , possibly simultaneously. 

Tests using the haultain Super-Panner were made to f i n d 
the d i s t r i b u t i o n of s i l v e r and gold i n several samples, and 
to obtain pure samples of electrum f o r an a l y s i s . 

These studies nave lead to the following conclusions. 
(1) There i s no s i g n i f i c a n t difference between the 

mineralogy of the hanging-wall orebodies end that of tne main 
ore zone and hence no mineralogieal evidence to show that ore 
does not e x i s t below the present working l e v e l s . 

(2) Gold i s present i n the form of electrum which 
averages bQ% s i l v e r and b0% gold, the composition being 
constant throughout the nine. 

(3) S i l v e r i n addition to that contained i n electrum 
occurs i n s i l v e r s u l f i d e s ; polybssite, tetrahedrite, and 
argentite being important i n the upper orebodies, and 
polybasite and tetranecrite being important i n tne loser 
orebodiee. 

(4) Geological thermometers indicate tnst the ores were 
formed between 180 and 350 aeg. C» 



ORBS OF THE SILBAK PftEMIEK 

The Sllbak Premier Mine now owned and operated by the 
Sllbak Premier Mines Limited i s i n the Portland Canal Mining 
D i v i s i o n of the coast of northern B r i t i s n Columbia. The mine 
camp and workings are on the west slope of Bear giver Bidge. 
They overlook the Salmon Elver Valley and are connected to 
the town of Stewart at the head of Portland Canal by a 
15 * mile motor road* 

Orebodies i n the mineralized zones now covered by Sllbak 
premier holdings have been mined continuously since 1918* 
Lead has been produced int e r m i t t e n t l y since 1SB3 and copper 
since 1927+ Sllbak Premier nas thus become on® of the 
important s i l v e r * gold mines i n B r i t i s h Columbia* 

OESERAL GSOLOGY 
The s l l b a k Premier orebodies l i e near the eastern 

contact of the Coast Range Batholith and are thought to be 
genetically related to tne b a t h o l i t h . 

Two main types of country rock ere important i n the 
mine. These are (1) voleanles of the Bear River Series* 
l o c a l l y subdivided into greenstones and purple t u f f s ; and 
(2) feldspar porphyry *hleh intrudes the volcanles i n 



s i 1 1 - l i k e tongues* The feldspar porphyry was intruded before 
the Coast Range Batholith and i s thought to be.Late Upper 
Jurassic i n age. 

The main orebodies ere confined to two ore zones, one 
s t r i k i n g northwest and the other northeast* Both dip steeply 
to the north* The orebodies l i e between elevations of 700 
and 2100 f t . above sea l e v e l ; the northwest zone i s 5000 f t * 
long* while the northeast i s 5200 f t . long. The northwest 
zone Is cut off <mthe west by the steeply dipping surface of 
Bear River Bidge* At the junction ot the two ore zones large 
orebodies have been mined* i n the northeast zone narrower 
orebodies occur at i r r e g u l a r i n t e r v a l s , but i n places they 
©hois a well developed enechelon arrangement* 

The position and siz e of tnese orebodies i s eontroled 
to some extent by the competency of the country rock. The 
porphyry holds a fracture mil* and hence orebodies a.re./ 
confined to i t , or to greenstone * porphyry contacts* The 
purple t u f f s , on the other hand, are very Incompetent. :,fhey 
form a blanket overlying the ore zones end somewhat p a r a l l e l 
to the slope of the h i l l . The base of the t u f f s generally 
corresponds to the top of the orebodies except where' porphyry 
has ,intruded the t u f f s and l a t e r been fractured and 
mineralized* 

Mo important orebodies have been found below So* § le v e l , 
at an elevation of 780 f t * above see l e v e l , and only email 
orebodies have been mined between 5 and 6 l e v e l In the main 
ore zone* Recently, however, important orebodies were 
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discovered stout 600 f t , northwest of the main northeast zone, 
extending from an elevation of 790 to 1200 f t * above sea 
l e v e l * These proved to be i n the form of e small crescent 
s i m i l a r to that at the junction of the main northeast and 
northwest zones. Recent mining has been confined saeinly to 
these orebodies. They w i l l be referred to i n t a i s report cs 
the hanging-wall oret-odles. 

LABORATORY STUDIES OP THE B1NER/1 LOGY 

The mineralogy of the old Premier Mine has been studied 
by W.D. Burton (2) and that of the northesst ore zone by 
;w'.»E. White (8). The present study extends this work to include 
the minerslogy of the hanging-wall orebodies and of the deeper 
workings of the main ore zone. When o r i g i n a l l y undertaken, i t 
was thought that t h i s study might show some changes with aepth 
In the minerals or t h e i r associations which would explain why 
good ore hss not been found below ha* 6 l e v e l . I t has been 
found, however, tnet such cnanges are l a r g e l y lacking and tnere 
seems to be no minerslogical evidence to suggest that valuable 
minerals do not extend below the present working l e v e l s * 

Laboratory work has consisted mainly of a study of 
polished sections and of tests using the Heultain £uper*Psnner. 
Twenty sections from the hanging-wall orebodies, three from 
10 L stope, end t n i r t y maf*e by ,Ti>r. White of ore from the main 
ore zone were studied undar the microscope. The super-panner 
was used to obtain pure semples of electrum f o r analysis, and 
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to snow the d i s t r i b u t i o n of s i l v e r and gold i n picked samples. 
Several products from the super*panner were mounted f o r 
microscopic study. 

MIHKRALOGY STTOY OF POLISHED SECTIONS 

Hand specimens of ore from the Sllbak Premier Mine vary 
widely In appearance. Some appear to be pure galena while 
others are high i n sphalerite end p y r i t e * Most t y p i c a l l y , 
pyrite i s predominant, and l a surrounded witn smaller ©mounts 
of galena and s p h s l e r i t e . Chalcopyrite Is not abundant but 
i s present i n most specimens. Quartz end c a l c i t e are the main 
gangue minerals, but much of the ore grades into altered wall 
rock. A l l specimens are medium to f i n e grained end i n most 
the s u l f i d e s are massive. : 

The following minerals wars I d e n t i f i e d i n polished 
sections. 

Pyrite (PeSg) Tetrehedrite (3Cu gSSb gS 3) 
Sphalerite (ZnS) Polybesite (9Ag g3Sb 2S 5) 
Galea*. (pbS) Argentite {Ag^S} 
Chaieopyrlt® CCuFeSg) Electrum 

S i l v e r * 
Base Metal Sulfides 
Grains of py r i t e up to four millimeters across are 

abundant i n most sections. These Ere generally of uniform 
size and well formed but fractured and replaced by quartz and 
l a t e r s u l f i d e s . The extent of the replacement v a r i e s , some 



c r y s t a l s being r e l i c s while others are merely rounded or 
replaced by a few inclusions, of l a t e r s u l f i d e s * Pyrite grains 
are most extensively replaced where sulfides are abundant 
and l i t t l e replaced where there Is amen s i l i c a * . Late sulfides 
may thus have f i r s t replaced s i l i c a and l a t e r attacked p y r i t e . 

Sphalerite i n hand specimens has a l i g h t to medium brown 
co l o r . In polished sections i t surrounds pyrite grains and 
i n places appears i n fractures In quartz. I n t r i c a t e festnery 
contacts between galena and sphalerite show d e f i n i t e l y that 
sphalerite hes been replaced by galena. In places sphalerite 
i s obviously fractured and replaced by galena, while In most 
the replacement has progressed so f a r as to obli t e r a t e the 
o r i g i n a l fracture pattern and leave i s o l a t e d remnants of 
sphalerite i n galena. Most sphalerite contains rounded and 
angular blebs of chalcopyrite. 

Pa steted ahove, gelena replaces sphelerlte and pyrite 
but I t also occurs as veinlets i n ouarts. Galena Is 
importsnt as the host f o r the s i l v e r minerals. 

The e a r l i e s t chalcopyrite was Introduced with sphalerite. 
I t occurs as minute rounded or angular grains or occasionally 
aa w e l l formed Intergrowths with s p h a l e r i t e . 'Several sections 
show chalcopyrite blebs clustered around tne borders of 
sphalerite grains snd apparently related to them. D e f i n i t e l y 
l a t e r chalcopyrite occurs as i r r e g u l a r areas i n galena, many 
of which ere small, while others are r e l a t i v e l y lerge and 
occupy positions s i m i l a r to those occupied by galena. Thus 
there ere two ages of chalcopyrite, one related to sphalerite 
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and the other to galena, 
MXyey lalner&la 
The s i l v e r minerals include tetrahedrlte, polybssito, 

s r g e n t i t e , electrum end minor amounts of native s i l v e r . They 
a l l have been deposited l a t e In the period of minersIlzetion, 
probably with the same solutions which brought i n galena. 

fetrehedrlte occurs as rounded or i r r e g u l a r grains i n 
galena averaging 0*5 to 1 mm across, fciany grains are Isolated 
but more commonly they are In contact with sphalerite or ouartz. 
The intimete association of galena end tetrahedrlte Indicates 
simultaneous deposition of these two minerals* The size and 
association of tetrahedrlte grains Is s t r i k i n g l y constant In 
e l l sections. Those from the upper main ore zone show the 
same small i r r e g u l a r grains of tetreneorite In galena as do 
those from the hanging-wall orebodies, and these i n turn are 
s i m i l a r to those from. 10 i , atope* ( F i g * 1 & 2) 

The exact s i l v e r content of tetrahedrlte i s not known as 
the grains are too small to analyse, but super-panner tests 
nave snown that tetrahedrlte i s one of the most Important 
silver-bearing minerals i n the ore. 

Folybssite nas rcany e h a r s c t e r l s t l c s In common with 
tetrahedrlte. I t always occurs i n galena i n grains s i m i l a r 
to those of tetrahedrlte and occasionally Is Intimately 
associated mitt t e t r a h e d r l t e . ( F i g . 3 & 4). However, the 
grain size of polybaslte varies with depth. Grains or 
rounded areas i n galena are as much as 3 mm across i n sections 
from the upper l e v e l s , and as much ss 1 mm across i n sections 
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from Ho. 4 l e v e l . ( F i g . 5). But i n e l l sections from the 
lower levels and the hanging-wall orebodies polybaslte grsins 
are less than 50 microns across. These grains i n the lower 
le v e l s are^not abundant and I t i s possible that polybaslte 
decreases i n ©mount as well as In grain size with depth. 

Argentite was founa In sections taken from above No. 4 
l e v e l but not i n sections taken from below t h i s l e v e l . I t 
occurs as r e l a t i v e l y large grains i n galena. {Fig. 6). One 
occurrence of argentlte wltn galena and native s i l v e r f i l l i n g 
persistant late fractures i n quartz was noted. 

Electrum, the natural a l l o y of s i l v e r and gold occurs i n 
galena, commonly with p y r i t e . Occasional occurrences of 
electrum^ss inclusions i n pyrite or as f i l l i n g s i n auartz are 
f a i r l y common. The average size of electrum grains i s about 
0*5 mm but grsins as large as 1 mm occur i n samples from 
both the upper and the lower l e v e l s , and grains as small as 
10 microns were found i n superpanner t i p s from the hanging-wall 
orebodies. The composition of electrum i s markedly constant. 
Picked grains of electrum from the hanging-wall orebodies, 
(average elevation 900 f t . above sea le v e l ) contained an 
average of 60*8% gold. Dr. toh.lt e (&} determined the 
composition of electrum from 15 P stope (elev 1550 f t ) to be 
47*2^ gold and from 1814 d r i f t (elev 1820 f t ) to be 50.0$ gold. 
Over a v e r t i c a l range of nesrly 1000 f t . there i s thus no 
appreciable change i n the composition of the electrum. 

hence, although polybaslte and argentlte may decrease i n 
Importance with depth, electrum and tetrahedrlte are 

http://toh.lt
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remarkably persistant* 
Native s i l v e r was i d e n t i f i e d i n only one section where 

i t occupied fractures i n quartz. Occasional minute s i l v e r -
white grains In galena were thought to be native s i l v e r but 
were too small to I d e n t i f y , 

Cuartz and Calclte 
Quartz and c a l c l t e are common even i n sections 

containing massive s u l f i d e s . Their r e l a t i v e ages were not 
d e f i n i t e l y established but as c a l c l t e commonly f i l l s I rregular 
fractures In quartz i t As thought to be l a t e r than at least 
some of the quartz. There are, however, several ages of ausrtz. 
The oldest seems to nave been Introduced following the f r a c t 
uring of p y r i t e . Very l a t e quartz appears as veinlets 
cutting a l l the sulfides including galena. Quartz which 
probably formed by the r e c r y s t a l l i z a t l o n of o r i g i n a l quartz 
can be distinguished In t h i n sections. Hence, quartz appears 
to have been deposited at Intervals tnroughout the deposition 
of a l l the s u l f i d e s . 

paragenesis 
From the study of polished sections a f a i r l y d e f i n i t e 

sequence of deposition of the main minerals has been worked 
out. Following the widespread f r a c t u r i n g which formed the 
ore zones there seem to nave been four periods of 
mineralization each separated by a period of f r a c t u r i n g . The 
p r e c i p i t a t i o n of pyrite was followed by f r a c t u r i n g and the 
introduction of quartz. The quartz and pyrite i n turn were 
fracturea and sphalerite deposited bringing with I t 
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chalcopyrite which formed as inclusions and intergrowths with 
s p h a l e r i t e , the deposition of sphalerite was followed by 
f r a c t u r i n g end the introduction of galena which widely replaced 
sphalerite and brought with I t chalcopyrite, the s i l v e r 
s u l f i d e s , and electrum. There i s no evidence to ahow that the 
s i l v e r s u l f i d e s , electrum and galena were not deposited 
simultaneously. 

The following tables gives the paragenesis of the minerals 
end elements i n diegramatic form* 

Fracturing 
Pyrite 
Quartz 
Sphalerite 
Galena 
Chalcopyrite 
Tetrahedrlte 
Polybaslte 
Irgentite 
Electrum 
Iron 

Copper 
Zinc 

Antimony • • • 
S i l v e r 
Gold 

Relative Time of .Deposition 



Temperature Kgtimetea 
Two possible indicators of temperature were observed 

i n polished sections of Silbek Premier ore and these are the 
basis f o r the following estimates of the temperature of 
formetion of the orebodies. 

Small rounded or angular blebs of chalcopyrite i n 
sphalerite have been mentioned previously. The smallest blebs 
average 5 microns i n diameter and are rounded, wnlle larger 
ones ere anguler and grade into a coarse, well formed 
intergrowth. Men>: blebs snow no d e f i n i t e arrangement, wnile 
otners are aligned possibly along crystallographic planes. 
I t i s probable that these blebs of chalcopyrite intimately 
associated with sphalerite r e s u l t from the unmixing of the 
two s u l f i d e s , and i t seems beyond doubt that such well 
formed intergrowths as that shown In F i g . 10 are caused by 
this process of unmixing. Intergrowths of th i s type ere 
common (8) end are generally attributed to unmixing from 
s o l i d s o l u t i o n . Work by Beurger (1} indicates that the 
unmixing temperature of chalcopyrite and sphalerite, where 
sphalerite i s the host, l i e s between 350 and 400 deg. C. 

£rgentite i s present i n several sections. In a l l places 
i t Is is o t r o p i c Indicating that i t i s isometric i n c r y s t a l 
form. Several writers point out tnat isometric argentite 
Is e high temperature form c r y s t a l l i z i n g above 180 deg. C. (3) 

Tnese transformation temperatures nave been determined 
at atmospheric pressure but i t has been shown that pressure 
does not change the transformation temperature i n s o l i d 
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substances more than 10 or 20 deg*. G. f o r depths of 
transformation up to 5 miles. (4}» 

Thus, tne temperature of formation of the ores at the <? 
Sllbak Premier mine can be estimated to l i e between 180 and 

Tne D i s t r i b u t i o n of S i l v e r and Gold 
The study of polished sections shows that the s i l v e r 

values at the Sllbak Premier mine are not e n t i r e l y dependent 
on the s i l v e r content of the electrum. Silver*bearing 
s u l f i d e s , p r i n c i p a l l y polybaslte and tetrahedrlte ere common 
throughout the mine and argent!te i s important at least down 
to Ko* 4 l e v e l . The pollsned sections also show no marked 
differences i n mineralogy oetween the ores of tne upper and 
lower l e v e l s . In oraer to substantiate tnese conclusions 
a series of tests were run using screen s i z i n g equipment and 
the Haultaln Super-Panner* 

Three samples, one from the new hanging-wall ore zone, 
(elev. 800 f t . i n 789 dr.) one from the lower part of the 
main ore zone, (elev. 1140 f t . In 10 L stope) and one from 
the upper part of the main ore zone (elev. 1420 f t . i n 13 % 
stope) were crushed and ground to 65 mesh. These samples 
were then sized into f i v e products having size ranges of 
•65, -65 * 100, - 100 * 150, -150 * 200, and - 200 mesh In 
a set of standard screens. Each size was then panned on the 

350 deg. C* 

Super-Panner Tests 
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superpenner and three products removed* The "tip** appeared 
to be pure galena with. In some samples, a few grains of 
electrum* The middling product was p r i n c i p a l l y pyrite with 
possibly 10^ galena and smeller amounts of sphalerite* The 
t a i l i n g product contained mostly sphalerite with some pyrite 
end the gangue minerals. Each product was weighed and 
assayed f o r s i l v e r end gold. 

The following t a b l e s , which are divided Into two groups 
f o r purposes of comparison, give the r e s u l t s of the t e s t a * 

Table 1 shows the d i s t r i b u t i o n of the s i l v e r and gold 
In each sample f o r various size ranges. Column 5 shows a 
marked increase i n the s i l v e r - g o l d r a t i o f o r the *200 mesh 
materiel, and a general increase i n the s i l v e r - g o l d r a t i o 
with a decrease i n s i z e * Columns 6 and 7, based on the 
weight end assay of each sample, show the same trend. In 
sample A, f o r example, 35.1$ of the s i l v e r but only 11*9% 

of the gold appears i n the -£00 mean product. Similar 
relations hold f o r the other samples. 
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Staple fi. (Lower an i n ore zoxie 6 l e v . 1140 f t . 10 L stope) 
(1) m (3) (4) (6) (6) (7) 

Screen weight Au Mj % $ 
Size Grammes OzA Oz/T all Au km 

•65 236.6 3*06 11.12 3.7 21.3 17.2 
-65*100 180.0 6.00 17.00 2.8 31*9 20.0 
-100+150 140.5 5.53 17.16 3.1 23.2 15*8 
-150+200 125,8 3.16 14.52 4.6 11.7 11.s 
-200 348*8 1.16 15.32 13.2 11.9 35.1 

Sample B, (Hanging-wall orebody elev. 800 f t . i n 789 Lr.) 

-65*100 106.0 0.20 5.10 C5^ 
( " . » • . 

71.8 30.1 
-100+150 57.5 0.04 5*56 139. 7.8 17.8 
-150+200 47*0 '0.04 5.64 141. 6.3 14.7 

-200 103.1 0.09 6.52 163. 14.1 37.4 

Sample G. (Upper ^ain Ore Zone ulsv. 1420 Ft. i n 15/ stope) 

-65+100 lii4.8 0*94 5.86 6.2 25.4 20.9 
-100+150 97.1 1.04 6*10 5.9 22.0 17.0 
-150+200 81.0 0.88 5.36 6.1 15.5 12.4 
-200 244.9 0.70 7.06 10.0 37,1 49.7 



Screen (1) 
Oz/T 

liL-Ag Ag •' . Ag Ag-Au 

Galene Product 

(3) (4} 

Au Oz 

+65 53.33 78*15 1.6 24,82 
-65*100 42*66 69.50 i * i 16,84 0.01 12*35 1235 12 *o4 4*75 16,25 3.4 11*50 
-100*150 28.55 56.00 2,0 27*45 0*045 4*55 100 4*50 8.97 19*85 2*2 10*88 
-150*200 15*96 39*26 2.6 ^3*30 0*6 8*33 166 6*28 9*51 17*59 1*85 8.08 
-200 4.24 28,24 6.7 24*00 0,10 10.94 10© 10.84 6*30 18*53 249 12*23 

Pyrite Product 
.... .^ui.n ~M~H»-" m.-niMi^, i -n i l 

+65 10*20 25*40 2.3 13,20 
-65*100 4*64 19*36 4*2 14*72 0*04 6*52 163 6*48 1*08 8*44 7*8 7.36 
-100*150 2*00 13.36 6*7 11.36 0*03 5*10 170 5*07 0*82 7*00 8*5 6.18 
-1504200 1.08 12,28 11*4 11*20 0*03 5*00 166 4*97 Q*M 7*80 13*5 7*22 
-200 0*70 16.44 23 *5 15*74 0*03 7,12 237 7.09 0,68 11*16 16*5 10,48 

Solia l e r l t e Product 
+65 3*12 9,28 3,0 6,16 

-̂ 5*xoo 2*80 9,44 3,4 6*64 0.02 2*94 144 2*92 0.72 5*20 7.2 4*48 
-1O0+150 2,08 9*00 4.3 6*92 0.02 2*86 143 2*84 0*76 5*08 6,7 5*32 
-150*200 2*12 10*60 5.0 8*48 0,04 3.00 75 2.96 0,78 4*90 6,3 4.12 
-200 0*40 10,96 27,4 10*56 0*02 3*66 183 3.64 0*38 4*70 12*3 4*42 
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This evidence points to tne conclusion that b r i t t l e 
s i l v e r minerals are present which break r e a d i l y and 
concentrate i n the fine sized product, while malleable 
electrum escapes t h i s concentration. Table T also shows 
tnet the same general trends exist f o r e l l three samples. 

Table IT gives the d i s t r i b u t i o n of s i l v e r and gold 
i n tne super-penner products taken from eaeri sample, f o r 
pa r t i c l e s of about tne seme L i z e , tne super-psnner makes a 
separation on a s p e c i f i c gravity basis. Hence, minerals of 
higher s p e c i f i c gravity such as electrum and polybaslte tend 
to concentrate In the gelens proauct while minerals of lower 
s p e c i f i c gravity such as tetrahedrlte remain witn the pyrite 
and sp h a l e r i t e . 

Columns 3 snow the same change i n the s i l v e r - g o l d r a t i o 
witn size as s i m i l a r columns i n Table T. R e l a t i v e l y high 
s i l v e r - g o l d r a t i o s appear In the -200 mesh rriateriel showing 
again the importance of the b r i t t l e silver-bearinfx s u l f i d e s . 

Columns 4 represent the amount of s i l v e r carried by 
minerals otner than electrum. This follows from the fa c t that 
previous tests have shown tne average composition of the 
electrum to be about b0% s i l v e r and bO% gold, hence, the 
difference between the t o t e l s i l v e r assay and the t o t a l gold 
assay gives tne approximate amount of s i l v e r carried by the 
s u l f i n e s . 

Trenoa i n the values i n columns 4 snow tne r e l a t i v e 
importance of the high and low s p e c i f i c gravity s i l v e r 
s u l f i d e s . The hign s i l v e r content of the pyrite end 
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sphalerite products compered with that or the galena product 
points to tne importance of tetrahedrlte as a silver-hearing 
mineral. Polished sections snow that polybaslte and 
tetrahedrlte are intimately associated witn galena, end thus 
the s i l v e r content of the galena product can be attributed to 
polybaslte and possibly tetranedrite i n galena ( F i g * 3 ) . 
In sample C ergentite may account f o r some of the s i l v e r i n 
the galena product* 

The r e s u l t s point, almost without exception, to two 
main conclusions* 
<1) S i l v e r s u l f i d e s , occuring ss very small grains In samples 
from the deeper orebodies ere important i n carrying s i l v e r . 
These were i d e n t i f i e d i n polished sections ss meinly 
polybaslte and tetrauedrite with some ergentite i n tne upper 
l e v e l s . 
(&) The d i s t r i b u t i o n of s i l v e r and gold Is the same i n each 
sample regardless of i t s p o s i t i o n i n the mine. 

The Composition of Plectrum 
Several samples of pure electrum were obtained on the 

super-panner. These came from concentrates of ore from the 
hanging-wall orebodies. Study under the ultrapsk and 
binoculars showed that the grains d i f f e r e d i n color but that 
the colors were not d i s t i n c t i v e enough to aivide them into 
separate groups. Two picked samples, however, were obtained, 
one consisting of smaller l i g h t e r grains and the other of 
larger darker grsins. Contrary to expectations, the l i g h t e r 
grains averaged 61% gold while tne darker grains assayed 40% 
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gold. Severs! other samples picked s t random, but containing 
no v i s i b l e impurities, gave an average assay of 51.8^' gold with 
no sample d i f f e r i n g more than 1% from the average* It was 
concluded that the color of the grains i s dependent on the 
oxides present on t h e i r surfaces even though the grains were 
i g n i t e c before being tested* 

Mounted polished sections of electrum show i t to have 
several d i f f e r e n t colors i n section. I t may be that these 
colors depend on tne s i l v e r content of tne electrum but minor 
impurities may have a greater e f f e c t on the color. w*H* 
Matnewa (7) reports that electrum from the Sllbak Premier 
mine contains minor amounts of lead, copper and possibly 
antimony. 

Hence, i t may be concluded that gold i n the hanging-wall 
orebodies occurs as electrum having a composition of about 
50$ s i l v e r and 50$ gold. Dr. White reports the presence of 
native gold i n the upper main ore zone, but native gold I f . 
present i n the hanging-wall orebodies i s i n i n s i g n i f i c a n t 
amounts. 
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AP3KSNPIX A 

Lis.t....of .Abbre•viajloiiB 

Py P y r i t e 
S Sphalerite 
G Galena 
C Chalcopyrite 
T Tetrahedrite 
Po Polybaslte 
A Argentite 
B Klectrum 



20 

F i g l . Tetrahedrlte grains i n galena with sphalerite and 
quartz. 

Section: 15-37 Log: 077,162 
Microscope :Panphot 
Obj ective: 3b Ocular* 12x 
Exposure: 10 sec. Daylight F i l t e r 
Plate:- Kodak M 
Magni f i c at i on: 17 5x 

Fig 2. Tetrahedrite grains i n galena with sphalerite 

Section: 20-27 Log: 111,454 
Microscope: L e i t z No. 305897 
Objective: 3b Ocular: lOx 
Exposure: 20 sec Illumination; L e i t z 6v 6a 

Daylight F i l t e r 
P late: Wratten U 
Magnification: 175x 
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TSTRAH325RITE 

F i g t* Elevation 1450 f t 

F i g 2. Elevation 800 f t 
Showing a uniformity of grain size and associat
ion regardless of depth. Inserts 200 mesh 



Pig 3. Polybasite and tetrahedrite i n a grain of galena 
from a super-panner concentrate. The area l a b e l l e d ( l ) 
consists of polybasite and tetrahedrite, the polybasite 
being recognizable only under crossed n i c o l s . 

Microscope: Panphot 
Objective: 8mm o i l immersion Ocular: No.2 
Exposure; 3 sec. Double Daylight F i l t e r 
Plate: Kodak M 
Magnification: xl35 

F i g . 4. Isolated grain of polybasite i n galena. 

Section: 20-7-T Log: 033,436 

Section: 20-22 Log' 164,537 
Microscope: L e i t z Ho. 305897 
Objective: 6a o i l immersion Ocular: lOx 
Exposure: 20 sec. Plate: Kodak M 
Illumination: Leitz6v,6a 
Magnification: x500 



P0J.TBASIT2 

F i g 3. 

F i g 4. 
Showing the intimate association with galena 

Inserts 200 mesh. 
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Fig * 5. Polybasite i n galena with 
ore from Do.4 Level. 

Section: 6-37 
Microscope: Panphot 
Objective: 3b 
Exposure: 7 sec. 
Plate: Kodak W. 
Magnification; 57x 

quartz from section of 

log: 200,163 

Ocular: No2 

Argentite i n galena from section of ore from 
Ho. 4 Level. 

Section: 10-37 
3 icroscope; Panphot 
Objective: 3b 
Exposure; 7 sec 
Plate: Kodak U 
Magnification: llOx 

Log: 691,079 

Ocular: J o.2 



POLYBASITE AJ?D ARGENT ITJS 
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Pig 5. 

F i g 6. 
Showing t y p i c a l association and grain size i n 
sections from the upper l e v e l s . (Elev 1365 ft} 
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F i g 7. Grains of electrum i n galena with quartz and pyrite. 

Section: A-37 Log: 144,040 
Microscope: Panphot 
Objective: 3b Ocular: 12x 
Svposure: 3 sec. Daylight F i l t e r 
Plate: Kodak II 
Magnification: x3G0 

F i g 8. Hlectrum. grains with galena associated with quartz 
and p y r i t e . 

Section: 18-37 Log: 080,033 
Microscope: Panphot. 
Objective: 3b Ocular: No.2 
Exposure: 3 sec Daylight F i l t e r 
Plate: Kodak M 
Ma&ni f 1 c P. t i o n: x90 



F i g 7. (?3Iev 1420; 

F i g 8. (Elev 1260) 
Showing t y p i c a l occurrences of electrum i n 

main ore zone. 
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F i g 9, Electrum with galena i n fractured p y r i t e , from 
section of ore from the hanging-wall orebodies. 

Section: 20-30-B Log: 071,082 
Mic ro sc op e: Panphot 
Objective: 3b Ocular: No.2 
Exposure: 3 sec. Double Daylight F i l t e r 
Plate: Kodak V 
Magnification: xlOO 

Fi g 10. Coarse, well formed intergrowth of chalcopyrite 
i n sphalerite. 

Section: 10-37 Log: 142,198 
"icroscope: Panphot 
Objective; 8 mm o i l immersion Ocular: Ho.2 
Exposure: 10 sec. 
Plate: Kodak M 
Magnification: xl75 
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Fi g 9, (Elev 980 

Fi g 10. 
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APfiatDIX B  

Sotog, describing Polished Se ctions 

1 Staper-panner products from table concentrates of ore 
from the hanging-wall orebodies* 

3*2 Sstimsted to be 7S$ p y r i t e , 10% sphalerite* 10$ gslens, 
. . • '. • •' ' ' • ' end b% chalcopyrite. Grains everage 100 - £00 microns i n 

diameter* 
... . . . . . . : . • . , . • 

2*2 Mostly galena with e few pyrite grains end electrum. 
two d i s t i n c t colors of electrum show. Electrum grsins are 

• •• • •• 

2b to 240 microns i n diaaete*. 

3*1 Mostly electrum showing at least two colors. Orein* 
ere 10 to 400 microns across* 

4-2 Estimeted to be 70$ electrum, 30$ gslena, Electrum 
i s associated with galena* Orein* of electrum are 6 to 100 
microns across. 

4-3 Galena with l i g h t colored grsins of electrum most of 
which are less than 30 microns scross. 

2-3 Mostly gslene with some pyri t e snd electrum grsins 
averaging 100 to 200 microns across* 

20-7-T This section was made from a gelena t i p from sample 
A (*65 mesh) described i n Table % m Section mostly galena, 
some pyrite and electrum. Galena contains tetrahedrlte and 
polybasite (Fig*4 } 
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IT Sections from specimens co l l e c t e d i n 1 9 4 7 , 

2 0 - 3 0 - i 5 ||NB stops* elev. © 8 0 f t * ) Large areas of 
sphalerite containing pyrite c r y s t a l s 8 mm* across and. 
some Isolated grains of galena. Most galena occurs ©round 

> no tetrahedrlte or 

2 0 - 3 0 - B Equal amounts of sphalerite end pyrite witn less 
galena end quarts. 

2 0 - 3 0 - G P y r i t e grains are less than 1 mm across. Sphalerite 
i s widely replaced by galena* Some sphalerite contains 
chalcopyrite blebs but late chalcopyrite i s also present* 

2 0 - 3 0 - D Ver;> s i m i l a r to 2 0 - 3 0 - A . Klectrum i n galena i n a 
fracture i n a pyrite c r y s t a l occurs at 1 2 5 , 

20-18 (9D stop©, elev* 980 f t . } . R e l a t i v e l y high quartz 
and chalcopyrite content. (Salens occurs replacing py r i t e as 
sphalerite end i n Quarts. Oalena contains odd grains of 
tetrahedrlte* 

2G*l8«il S i m i l a r to 20-18. Chaleopyrit© occurs i n 
sphalerite as well as i n galena. 

30*18-B Pyrite ©ad sphalerite widely replaced by galena*. 
Sections, numbered .18 are noticeably s i m i l a r * 

20-27 (789 L r . elev. 800 f t * ) . P yrite and sphalerite 
replaced b;y galena. Pyrite grains average 1 mm across* 
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Os lens - B phe l e r i t© contacts are i r r e g u l a r or feathery* Late 
chalcopyrite appears to replace s p h a l e r i t e , 

20-22 (781 stope elev. 900 f t . ) Almost pure galena but 
containing i s o l a t e d minute grains of chalcopyrite, t e t -
raheurit© and -polybasite.. 

20-21 (781 stope elev, 900 f t . ) Many isolat e d grains of 
pyrite i n galena ana sphalerite. Section contains no 
s i l v e r minerals and l i t t l e ensicopyrite* 

20-19 (781 stope elev. ©00 f t . ) Mainly i s o l a t e d grains 
of p y r i t e i n quartz with sooae sphalerite but l i t t l e galena* 

20-11 (9h stop© ©lev. 9BQ f t . ) Pyrite grsins surrounded by 
quartz wnich is.replaced by sphalerite and t h i s i n turn i s 
somewhat replaced by galena. Sphalerite contains many blebs 
of chalcopyrite. 

£0-7 (10 L stope elev. 1140 f t . ) Contains much 
chalcopyrite i n galena t u t l i t t l e i n sphalerite. Pyrite i s 
widely replaced by galena, sphalerite, and chalcopyrite which 
form rounoed inclusions i n i t . Dark electrum (?) occurs i n 
pyrite grains and as ode minute grains i n galena with 
s p h a l e r i t e , 

F-2 (10 L stope elev. 1140 f t . ) Jpyrite s i m i l a r to that 
In 20-7. Section high i n sphalerite and r e l a t i v e l y high i n 
chalcopyrite* Galena contains abundant tetrahedrlte* 
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111 Sections fro® specimens collected i n 1037 end 1938 
by Dr. White* 

1-37-A Mostly py r i t e grains surrounded by quarts end 
containing small amounts of galena and sp h a l e r i t e , 

1-37 Sim i l a r to 1-37-A but contains more galena end 
chalcopyrite. Galena contains tetrabedrit© grains 50 microns 
across*. . 

5- 37 Mostly fractured pyrite grains surrounded by quertz 
and a l i t t l e s p h a lerite. 

6- 37-A F y r i t e replaced by galena and sphalerite end 
sphalerite replaced by galeae. Galena contains grains of 
polybasite about 0.5 mm. across. 

6-37-B One end consists of massive p>rit© cut by quarts 
s t r i n g e r s . The otner end shows sphalerite and a l i t t l e galena 
surrounding p y r i t e * 

A-37 Relatively high sphalerite content. Sphalerite and 
galena replace pyrite grains. teeny grains of electrum 
througnout the section. Most greins ere i n gslena but some 
are i n quarts. One cuarts v e i n l e t cuts complete!;, across 
the s u l f i d e s . 

10-37 Argentite occurs as grains i n galena with quartz and 
spha l e r i t e . Sphalerite and chalcopyrite form coarse i n t e r 
growths. 
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11- 37 S i m i l a r to 1-37 

12- 37 Mostly quertz containing few pyrite grains end cut 
by velnle t s of galena sphalerite and chalcopyrite* 

15-37 Pyrite widely replaced by galena and sphalerite. 
Galena contains grains of tetrahedrlte. 

17- 37 Mostly pyrite grains i n quartz witn l i t t l e galena, 
s p h a l e r i t e , and chalcopyrite, 

18- 37 Shows a good sequence of deposition, /bundant 
electrum mostly with galena but some as inclusions i n 
pyrit e or i n quartz. 

20- 37 Alternating s p h a l e r i t e , pyrite and cuartz bands. 
Ouartz i n t r i c a t e l y veined by gslens* 

21- 37 Mostly pyrite grains i n quartz with l i t t l e galena 
and s p h a l e r i t e . 

£2-37 Sim i l a r to 21-37. Sphalerite contains large 
inclusions of chalcopyrite* 

25-37-/ Large pyr i t e grains i n ouartz fractured and f i l l e d 
with galena. 

25- 37-B Mostly quartz, but galena contains large areas of 
polybasite and pyrite grains are replaced by electrum* 

26- 37 This section shows well the sequence of deposition, 
Pyrite on one side i s fractured and surrounded only by quertz. 
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In other places quartz ana pyrite ere fractured ana 
surrounded by sphalerite, and i n otners sphalerite i s 
fractured and replaced by galena* 

27- 37 ^ a i n l y f i n e l y broken pyrite i n quartz* 

28- 37 Mostly ouartz containing coarse p y r i t e . The 
sphalerite which does exi s t i s replaced by many galena 
v e i n l e t s . 

29- 37-A Mostly quartz with i r r e g u l a r stringers of galena, 
sphalerite and a l i t t l e chalcopyrite. 

2&-37-B Pyr i t e fractured and surrounded by quartz, 
sphalerite end galena. Sulfides replace pyrite to some extent. 

32-37 Pyrite witn abundant galena end sphalerite showing 
rounded contacts and replacing p y r i t e . Galena contains 
tetrahedrlte. 

8- 38 Quartz contains long narrow veinle t s of native s i l v e r 
with galena and ergentite. Massive sulfides contain some 
electrum i n galena and also native s i l v e r . 

9- 38 Mostly large pyrite grains s l i g h t l y replaced by 
gslena, a l i t t l e s phalerite, ouartz and i n at least one place 
by electrum. 

10- 38 Rounded pyrite and fractured quartz grsins i n galena. 
Section contains l i t t l e sphalerite and chalcopyrite but some 
tetrahedrlte. 
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13*38 Mostly large p y r i t e grains surrounded by galena 


