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SUMMARY AND CONCLUSIONS

A study of ebout fifty polisned seetions of ore from the
Silbek Premier Mine has shown that the principel metallie
; minerels in the ore sre pyrite, sphalerite, geslena, chalco=
pyrite, tetrshedrite, polyhaaite, ergentite and electrum,
Pyrite, sphslerite, and some chalcopyrite were deposited early
in the period of minermlizaticn, wheress gslene and the silver
| minerals were deposited late, possibly simultansously. |

Tests using the heultain Super-Fenner were made to find
the distribution of silver end gold in seversl samples, and
tc obtein pure semples of alectruﬁ for snalyeis,

These studies nsve lead to the following conclusions,

(1) There is no significent difference between the
mineralogy of the hanging-wall orebodies esnd thst of the mein
ore zone snd hence no minerslogicel evidence to show that ore
does not exist below the present working levels.

{2) Gold is present in the form of electrum which
averseges 50% silver snd 50% gold, the coﬁpoaitipn being
constent throughout the mine. :

{3) Silver in addition to thet conteined in electrum
occurs in silver anlfidaa;'polybasite; tetrahedrite, and
ergentite being important in the upper orebodies, and
pelybasite snd tetrshedrite being importent in the lower
orebodies,

(4) Geological tnermouweiers indicate thst the ores were

formed between 180 and 350 d8ge Ce



QRES OF THE SILBLK PREMIER
- MIBE

The Silbek Premier Kine now ownéd end operated by the
8ilbak Premier #ines Limited is in the Fortlend Cenel ¥ining
Division of the coast of Northern British Columbias, The mine
camp apﬁ workings sre on the west slops of Besr Rivﬂrgﬁiége,
fhay'éVErlﬁok the Selmon River Valley end zre connected to
.tha town of Stewert et the heed of Portlend Censl by e
15 - mile motor road. :

Orebodies in the wminerslized zpnes‘ﬁawraavaraﬁ by Silbak
‘Pramier'heldinga have been mined continuously since 1918.
Laad‘nas been prndﬁsaﬁ intermittently since 1923 end copper
Vsinoe 19287, Silbak Premier nes thés cecome one of the

important silver ~ gold mines in British Columbia.

GENERAL GEOLOGY

The Silbek Premier orebodies 1lis nesr the aast&rnr
eonﬁgat of thé Cosst Renge Batholith snd sre thought to be
.g&nﬁtiaaily relsted to the bsthsiith;

Two mein types of country rock sre important in the
mine, These sre {1) volecenics of the Bear ﬁiv&r Ser&éa,
locally subdivided into greenstones end purple tuffs; and

{2) feldspsr porphyry whieh intrudes the volesnics in



faillwlike tbmgu@s. The feldapsr porphyry wes intruded before
the Cosst Renge Bathollth ané‘is thought to be. Late Upper
Jurassic in sge.

?hs main orebodies sre confined to two ore zones, one
.striking northwest and the other northesst, Beth dip.staepay
to the north, The orebodies lie Letween elevatlions of ?93.
and 2100 ft, above ses level; the nortbwest zome is 3ﬁﬁﬂzft;
long, while the nortnesst is 5200 ft. long, Tue northwest
zone is cut off on the west by tue steeply dipping surfece of
Bear ﬁivar‘ﬁiﬁgaf £% toe jJjunction of the two ore zones large
orebodies heve been mined, In the northesst zone nsrrower
orebodies cccur st irreguler intervals, but in pléaas_thay
show & well developed enechelon errengement. '

The pcsition‘and size éf tuese orebodies is controled
to aemé extent by the eempaténay of the country rock, The
poOrpLYYy nalds'é frecture well, snd hence orebodies are :
eenfinmd.to\it, or te.graeaatﬂns ~ porphyry contacts, The
ﬁurple tuffs, on the other hand, ere very inéampﬁtﬁnb, They
form & blanket owérzying the ore zones &ﬁd semgwhéx‘parallai
to the slope of the hill. The besse of the tuffs gémﬁra113- 
corresponds to the top of the orebodies except where porphyry
hes .intruded the tuffs and later been fractured snd 5
minerelized. ‘

No importent orevodies nsve been found below No. 6 level,
&t an elevation of 780 ft, sbove sesa 1&?&1* and only small
orebodies heve been mined between 5‘aaﬁ'ﬁ level in the main

ore zone., Recently, however, importeant orebodies were



discovered sbout 600 ft, northwest of the mein northeast zone,
extending from en elevation of 790 to 1200 ft. above ses
level, These proved to be in the form of e swall crescent
similer to thet st the junction of the mein northesst end
northwest zones, Recent mining has been confined meinly to
these orebodies. Tney will be referred to in tuls report es

the hanging-wall orebodies,

LABORATORY STUDIES OF THE MINERALOGY

The @1nsrazogy of the old Premier Kine hes been studied
by W.D. Burton (2) end thet of the northesst ore zone by
WsH, White (8). The present study extends this work to include
the minerelogy of the hanginge-wsll orebodies snd of the deeper
workings of the wein ore zone, When originelly undertsken, it
was thought thet this study might show some changes witn depth
in the minerels or their essociations whieh would explein why
good ore hes not been found below lo. 6 level. It hss been
found, howsver, tnet such chenges are largely laecking end there
seems to be no minerslogicsl evidence to suggest thet valueble
minerels do not extend below the present working levels,

Laboretory work hes consisted meinly of & study of
polished sections and of tests using the Heulteln Super-Penner.
Twenty sections from the hanginge-well orebodies, three from

10 L stope, end thirty made by Dr. White of ore from the msin

;;;pra zone were studied undsr the microsecope. The super-panner

wes used to obtain pure Samplés of electrum for esnalysis, end



to snow the distribution of silver snd gold in plcked samples.
Several products from the super«panner were mounted for

mieroscopic studys.

MINERALOGY AND STUDY OF POLISHEL SECTIONS

Hend specimens of ore from the Silbek Premier iine very
widely in sppesrance. Some eppesr to be pure galene while
others sre hign in sphelerite snd pyrite. lost typleslly,
pyrite is predominant, snd is surrounded witi smaller amounts
of gelens and sphslerite, Chslcopyrite is not abundent but
is present in most specimens, CQuertz asnd celelite are the mein
gengue minersls, but much of the ore grades into sltered ﬁall
rock, £11 specimens sre medlum to fine gresined end in most
‘tne sulfides ere messive,

The following minersls were identified in polished

‘sections. .
Pyrite (F@ggj j Tetrahedrite (%Gnﬁﬁﬁbgaﬁ)
Sphalerite {(Zn8) Polybesite (Qég2$3b233)
Gslens (FPbS) Lrgentite {ﬁggs}
Chelcopyrite {CuFeS,) Electrum

S8ilver.
Bese Hetal Sulfides

Grains of pyrite up to four millimeters seross =re
sbundent in most seetions., These zpe generslly of uniform
size and well formed but frectured esnd replasced by quertz snd

leter sulfides. The extent of the replecement veries, some



aryéhals being relics while others Bre merely rounded or
replaced by & few inelnaions‘af~1at®r sulfides., Pyrite grains
ere most extensively replasced where sulfides sre sbundant
and 1ittles replaced where there is much siliea, Lete sulfides
mey thus have first replsced silice snd later sttacked pyrite.

Sphelerite in hend specimens hes a light to medium brown
color. 1n polished sections it surrounds pyrite graigﬁian&
in plsces app@arﬁ-in frectures in quertz, Intricate fﬁat@ary,
contects between gslens snd sphelerite show definitely that
sphelerite hes been repleced by galena. xh plasaa.ﬁﬁhalarita
is-ebvibualy_frastnreé and reﬁzaaaﬂ by gelens, whiie'ip_mﬂat
the replacement hes progressed so fer es to obliterste the
original frecture pattern sndé leave isoleted remnents of
sphelerite in gelens, Uost sphelerite contsins rounded snd
engulsr blebs of chelcopyrite,

ts steted sbove, gaien& repleces sphelerite and pyrite
but it =2l1sc occurs 2g velnlets in ocusrtz, Galsns ie
important es toe host for the silver minersls,

The sariliest chalecopyrite wes introduced with sphalerite,
1t occurs ss szinute roaﬁdad or snguler grains or occasionally -
a8 well formed 1nt&rgrﬁéths witn sphelerite, Seversl sections
show chalcopyrite blebs clustered eround the Ee?d&rs of |
sphalerite grains spd spperently relsted to them, Definitely
later chsicopyrite occurs as irreguler sress in gelens, meny
of which ere smell, while otners sre rﬁlativaly'largé end
oecupy positions similer to those cccupied by gslens., Thus

tohere sre two sges of chalcopyrite, onme relsted to sphalerite



and the other to galens,
Silver iinersls

The silver minerels iﬁaiﬁéa tetranedrite, polybasite,
argﬁﬁtﬂﬁe, electrum end minﬁé smounts of nstive siivsy, :Thay
Ell'hsv& been deposited lste in the period of minerslizstion,
' probebly with the aame-aalatiens which brought in gelena.

Tetrshedrite ogeurs as rounded or irreguler gxéinslin
galene eaversging 0.5 to 1 mm seross, Heny greins ere lisolested

but more commonly they ere in contaset with sphelerite or ousrta,

© The intimste sssociation of gelena gnd tetrshedrite indicsestes

simﬁltanﬂﬁma deposition of these two minersls, The size and
sgsociation of tetrshedrite greins is strikingly cénstant in
ell seetions, Thoss from the upper mein ore zZone show the
seme smell irregulsr greins of tetreuedrite in gelens es do
those from tﬁa nanging-wall orebodies, end these in turn sre
similer to tonose from 10 L stope. (Flg. 1 & 2) |

The aﬁkét silver content of tﬁtraﬁ&ériﬁe is not known s&s
the greins ere too small to snalyse, but super-penner tests
neve shown thet tetrshedrite is one of the most importent
ailvsr»bgaring’miaarals in the ore.

folybasite heg meny cherscteristics in common with
ﬁatrahadrit&; It slweys occurs in gslens in greins siciler
to those of tetreshedrite and occcesionally is intimetely
essocisted witn tetrebedrite. (Fig. 3 & 4). However, the
grain size of polybasite veries with depth. Grzins or
rounded sress in gelens are s puch 8 3 mmw scross in sections

from the upper levels, end 28 ouen s8s 1 wmm scross in secticns



from No. 4 level. (Pig, ). But in =11 sections from the
lower levels and the henging-wall orebodies polybssite grains
ere less than 50 microns scross. 'These greins in the lowser
levels an@\?ot sbundgent snd it is poshible thet polybasite
decresses in smount ss well ss in grsin size with depth.

trgentite wes founa in sections teken from sbove No, 4
level but not in sections teken from below this level. It
occurs z2s relatively lorge wreins in gelens, (Fige. 6). One
occurrence of argentite witn gelens and native silver filling
persistant late frsctures in quertz wes noted.

Electrum, the netursl alloy of silver snd gold occurs in
gelena, commonly with pyrite., Occesionel occurrences of
eleetrué/su inclusions in pyrite or 2s fillings in guartz ere
fairly common, The average size of electrum greine is sbout
0.6 mm but greins es large os 1 mm ocour in samples from
both the upper and the lower levels, snd greins as smell as
10 microns were found in superpasnner tips from the henging-wall
orebodies, The composition of electrum is merkedly constant,
Picked grains of electrum from the henging-wall orebodiés,
(aversge elevation $0U ft. above sea level) contained en
average of 50.8% goié. Dr, linite (9) determined the
composition of electrum from 16 3 stope (elev 1550 ft) to be
47.2% gold snd from 1814 drift (elev 1820 ft) to be 50.0% gold.
Over & verticel renge of nesrly 1000 ft, there is thus no
appreciable change in the composition of the electrum,

Hence, nlthouéh pelybesite end ergentite mey decreese in

importance with depth, electrum snd tetrshedrite are
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remarkebly persistant,

Netive silver wes identified in only one section where
it occuplied fresctures in qugrﬁz. Ugecesicnal minute silver-
wihite greins In gslene were thought to be native silver but
were tpo smell to identify,

| Cuertz snd Calcite

Quartz snd calelte sre common eéven in sections
conteining massive sulfides, Their relative sges were not
definitely esteblished but as celeite commonly filia irreguler
frectures in gquartz 1t As thought to be leter than at lesst
some of the quertz. There are, nowever, sevefal eges of cquertsz
The oldest seems to neve been Introduced following the frasct-
uring of pyrite. Very late quartz esppesrs ss veinlets
cutting all the sulfides including galens, Quartz whiech
probably formed by the reerystellization of originel quertz
caen be distinguished in thin sections., Hence, quertz appesrs
to have been dcposited et 1ntsrvala.throughout'ths deposition
of al1ll the sulfides.

Peragenesis

From the study of polished sections g-fsirly définite
sequence of deposition of.tha main minersls hes been worked
out, Following the widespreed frecturing which formed the
ore zones there seem to heve been four periods of

mineralizetion esch separated by & period of frecturing. The
precipitetion of pyrite wss followed by fracturing end the
introduction of quertz, The gquartz snd pyrite in turn were

frectured snc sphalerite ceposited bringing with it



cheleopyrite whien formed es inclusions snd intergrowths with
sphelerite. The deposition of sphalerite was followed by
frecturing end the introduction of gslens whieh widely replsced
sphelerite end brought with it chaleopyrite, tone silver
sulfides, end electrum, There is no evidence to show thet the
silver sulfides, electrum eand gelene were not deposited
simulteneously.

The following tebles glves the paragenesialof the minersls

and elements in disgrsmetic form.

P! REGENESIS
Fracturing o P S L i SRR R S L
Pyrite S S e R
Guesrtz’ S50 S B0 oo ol - - - - - — b p—
Sphalerite S N R e
Gslensa e B 1 ST .
Chelecopyrite ........... A S, R b e ~————"
Tetrahedrite ....... S B S T O i R Ceeer e e c—
Polybessite ............... sieise sialeratars e —
;rgentita S8 % Hisais eiE e 0 e wie e e s e e ter s s e s e s 0 e
Elsctrum ceseseenas tretsecerarttet ettt ns ———
Iron B N o s 5/ s x s —
Goppes U SR ki A AR RR s e s B —
Zine sris sl o Jeite S O o e T EERE IR
AT NI N S D T Rty £ e e e e o cotiiE-
AREINONY @ - iiasehas i vy R LD R b = T
Silver S e e o AR s o o 2 Cees e e e —
Gold 815 w4 A I s s, e e e ——

Belstive Time of Deposition



Tempersture Estimetes

Two possible indicetors of tempersture were observed
in polished sections of Silbak Premier ore snd these sre the
bagis for the following estimates of the tempersture of
formetion of the orebodies,

Small rounded or sngular blebs of chelcopyrite in
sphalerite nave been mentioned previously. The smellest blebs
averaga 5 wicrons in dismeter snd sre rounded, while‘lsrgar
oneés are anguler and grsde into & coarse, well formed
intergrowth, #eny blebs show no asfinite srrunéamant, while
otners ere aligned possibly slong erystallogrsphiec pleanes,

It is probeble thet these blebs of chalcopyrite intimetely
assodiated with sphalerite result from the unmixing of the
two sulfides, snd it seems.beyond doubt thet such well
formed intergrowths es thst shown in PFig. 10 sre esused by
this process of unmixing, Intergrowths of this type ere
common (8) snd sre generslly ettributed to unmixing from
solid solution. Work by Beurger (1) indicetes thet the
unmixing tempersture of chalcopyrite snd sphelerite, where
sphalerite is the nost, lies between 350 and 400 deg, E;

Argentite is present in seversl sections. 1In ell plsces
it is isotropic indiceting thet it is isowetric in crystal
form. Seversl writers point out tnat isometric srgentite
is e nigh tempersture form crystellizing ebove 180 deg. C. (3)

Tnese transforzation tempersturses heve been determined
et atmospheric pressure but 1t has been shown thet pressure

does not change the trensformetion tempersture in solid

10
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substances more then 10 or 20 deg. C. for depths of
trensformetion up to 5 miles. (4).

Thus, the tempersture of formetion of the ores at the -

S8ilbsk Premier mine can be estimsted to lie between 180 end

é“ﬂﬂ,\_ Sare, 7 e ,ﬁ ‘fj ,«n»" »f'm._ A BRD .4.—:,_4-_-...4:&[ Lo li-p

350 deg. Ce e el : T RS £
e Qw(ffj}?{/qw)

- Supsr-Psnner Tests

The Distribution of Silver snd Gold

The study of poelished ssetions shows thet the silver
values st the 8ilbsk Fremier wmine sre not entirely dependent
on the silver content of the electrum. Silver-besring
sulfides, principally peolybssite and tetrahedrite sre common
throughout the mine snd esrgentite is important =t lesst down
to Kos. 4 level, The polished sections also show no merked
differences in minaralegf'netween the ores of tie upper end
lower levels. In oraer to substentiste these conclusions
& series of tests were run using screen sizing ecuipment snd
the Heultain Super-Fanner.

Thres semples, one from the new henging.wall ore zone,
(elev, 800 ft. in 782 dr.) one from the lower part of the
mein ore zone, (elev. 1140 ft, in 10 L stepe) end one from
the upper part of the mein ore zone (elev., 1420 ft, in 13 2
stope) were crushed end ground to 65 mesh, These ssmples
were then sized into five products neving slze rsenges of
+6b, -656 & 100, - 100 ¢ 150, -150 « 200, and ~ 200 mesh in

e set of standerd screens, Easch size wes then psnned on the
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superpenner and three products removed. The "tip" eppesred
to be pure gelens with, in some ssmples, e few grsins of
electrum. The middling product was principelly pyritﬂ with
possibly 10% gslene =nd smeller smounts of sphslerite, The
teiling product contezined mostly sphelerite with some pyrite
and the geangue minersls, Eac¢h product wes welgned snd
sssszyed for silver end gold.

The fellowing tebles, which sre divided into two groups
for purposes of compsrison, give the results of the tests,

Teble 1 shows the distribution of the silver end gold
in esch sample for verious size penges. Column & shows @
merked ineresse in the silver-gold reatlio for the =200 mesh
mate:ial, end 8 genersl ineresse in the silver-gold retio
witn & decresse in size, Columns 6 end 7, besed on tue
weight &nd essay of each sesmple, show the ssme trend. In
semple 4, for example, 35.1% of the silver but only 11.9%
of the gold sppssrs in the 200 mesh preoduct., Similer

relaetions hold for the other samples,

12



TEBLE 1

15

Semple A, (Lower mein ore zone slev, 1140 ft. 10 L stope)

(1) (2) (3) (4) {5) (6) {7)

Sereen uweight tu e Ag % %

Size Gremmes 0z/7 Oaﬁﬁ Ty Au Lg
465 25646 3,06 | 11.12 | 3.7 2143 17.2
=653100 | 180.0 6400 17.00 | 2.8 31.8 2040
~1004150 | 14045 5.58 17.16 | 3.1 23,8 15.8
=1504200 | 125,8 3.16 14.52 4,6 11,7 11.9
200 348.8 1,16 16.32 | 15.2 11.8 3541

Sample B. (Henging-wall orebody elev. 800 ft. in 789 Dr.)

=654100 106.0 Oe20 5,10
1504200 4740 '0e04 5.64
- =200 103.1 0,09 6e.02

205
139
141,
163,

——

718
?‘8
64,3

14,1

N

G041
17.8
14,7
7 o4k

eleve, 1420 Fte in 13/ stope)

Sewple G. (Upper lsin Ore Zone

[=5664100 | 12448 Ue94 5.86
1004160 | 87.1 1.04 6410
=1 50e200 81.0 U886 Oe0b6

«~200 244,.9 070 7.06

Ge2
6.9
Gal
10.0

204
2260
1545
57.1

209
1740
iZ2.4
49,7




TeBLE 1T
- Sample & Sample B ; ‘ Sample C

e (1) 3}  (4) (1) K9§ (s) (4) (1) 2} (3) (4)
o v Aw A bg bgebu  iu ; hg  tgetu 3 bg Agetu
RLee 0z/t os/T I 03/T oz/t g/t _Fu os/r  oz/r os/r Em _os/r
Gelene Product '

+65 53,38 | 78416| 1.6 | 24,82 _ _ |
- 654100 42,66 | 69400 | 146 | 16484 [| 0,01 [12,55 [ 1858 12,54 4.75 |16.20 | 3.4 |11.50
«10041580 || 28,656 | 68,00 | 2,0 | 87,45 || 04045| 4,50 100 4,50 8,97 [16.86 2.2 | 10.88
1504200 || 15,96 | 80420 24,5 | E34,30 || 0.0 Ba00 | 166 | 8.28 P01 [17.58 | 1.85 8,08

=200 4,24 | 28,24 6.7 | 244,00 0a10 10,94 108 |10.84 630 | 18.83 2.9 | 18,28
Pyrite Product

260 104280 | 28,40 | 2.8 | 18420
664100 | 4,64 |19436| 448 | 14478 || 0404 | 6482 | 168 | 6.48 | 1.08 Bedd | 7.8 | 7.36
=1 004180 2,00 | 154,36 647 | 11456 0«08 5410 170 5,07 082 | 7,00 | 84b 6.18
1504200 1,08 | 12,88 1144 | 11420 || 0,08 | 5,00 166 4497 UeB8 7«80 | 1845 Tai2

»200 D70 | 16444 |28 | 16,74 0403 Tell 287 708 0ebB 11416 | 1645 | 10448
Spheleprite Freduct

+E0 o I B PeB | 5,0 6216
- 654100 %80 Padd| O44 eG4 0802 2,94 144 2.8 Oe72 O420 T2 4,48
= 1004100 2.08 §.00| 4.3 .98 0,02 2486 1435 24684 0«76 |- 54,08 €47 5.32
=1504200 Cel8 | 10460 BL0 | B.48 OaU4 | S,00 V6 | 2496 Ce78 4,90 Be3 44128

«200 0640 | 104962744 | 10,56 || 0,02 | 3466 | 183 | 3,64 | 0488 | 4,70 [ 12,3 | 4,42

¥i
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This evidenee polnts to tne conclusion thaet brittle
silver minersls ere present which bresk readily end
concentraete in the fine sized product, while mellesble
electrum escepes this concentration., Table 1 slso shows
thet the ssme genersl trends sxist for ell thr@& samples,

Table 11 gives the distribution of silver and gold
in the super-penner products taken from esc¢h ssmple, For
particles of sbout the seme -ize, tne super-panner mskes e
seperation on & specific grevity besis, ﬁanca,‘minersis of
higher speeific gravity such s electrum and polybesite tend
to concentrate in the gelens product whi;a minerals of 1owér
specific grevity such es fatrahedrite remein with the pyrite
end sphalerite. ‘

' Columns & show the ssmé change in the silver-gold retio
witn size ss similer columns in Table I. RKRelstively high

silver-gold retios eppeer in the «200 mesh meterisl showing
egein the importance of the brittle silver~besring sulfides.

Columns 4 represent the smount of silver cerried by
minerels other than electrum, This follows from the fsect thaﬁ
previous tests neve shown tae sversge coxaposition of the -

electrum to be sbout 50% silver and 50% gold. Henece, the
difference between the totel silver essay snd the total gold
essey gives the approximete smount of silver cerried by the
sulfides.

Trends in the velues in columns 4 sbow the reletive
importance of the high esnd low specific gravity silver

sulfides, The high silver content of the pyrite snd
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sphalerite products compared with that of the geslens product
- points to the importancge of tetranedrite s s silvﬂrmbé&ring
mineral. Falisheé seetions show thet polybesite snd
tetrahedrite sre intimstely associeted with gelens, snd thus
the silver content of the gai&z}s product can be at.trﬁ:m_téé to
polyﬁasite end pgaaiblg tetrenedrite in gelens (Fig. ﬁ)*.
in s&mplalc srgentite mey sccount for some of the silv&r in
‘the galens product, _

The results point, slwost without exeeption, to two
mein conclusions. ‘
(1) Silver sulfides, occuring ss very small greins in semples
from the deeper orebodiss are impc?%ent in carrying silver.
These were identified in polished sections es weinly
polybesite snd tetrshedrite with ébm& ergentite in t:8 upper
levels,
{2) The distribution of silver and gold is the ssme in ese¢h
sample regerdless of its position in the mine,

The Composition of Electrum

Several samples of éura electrum were obisined on the
super-panner, These came from concentrstes of ore from the
nenging-wall orebodiss. Study under the ultrapak snd
binogulars showed thet the greins différed in color but that
the colors were not distinetive enough to divide them into
sepsrate groups. Two picked semwples, however, were obtsined,
one consisting of smeller lighter greins snd the other of
larger darker grsins, Contrsry to expsctetions, ﬁhe lighter

greins sveraged 61% gold while tne darker grains ssssyed 40%
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gold. Seversl other ssmplﬁa-picﬁeﬁ at rendom, but conteining
no visible impurities, gsve an sverage assay of 51.8% gold with
‘no sample ﬁifferiﬁg-mnfa than 1% from the sverasge. It wss
coneluded that the color of the greins is dependent on the '
.nxiﬁas present on thelr surfasces even though the grsins were
. dgnitec before being tested.
‘ Mounted polished sections of electrum show it to nave
seversl different colors 1nrsaatimn, it may be thet ﬁnasa :
colors depend on tne silver content of the electrum but minor
impurities mey heve & grester effect ou the color. ﬁ;ﬁ,
Matnews (7) reports thst electrum from the Silbak Premier
mine conteins minor smounts of leead, copper snd possibly
antimonye. ‘ i ‘ :
lience, it mey be concluded thet gold in the henging.wsll
orebodies oceurs es electrum neving e composition of about
50% silver snd 50% gold. Dr. Wnite reports the presence of \
netive gold in the upper mein ore zone, but netive gold if
present in the hengingew2ll orebodies is in insignifia&nt

gmounts .



(1)

(2)

(3)

(4)

(8)

(6)

(7)

(8)

(e)
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AFPENDIX A
Photomierographs

List of Abbreviations

Py Pyrite

B8 Sphalerite

G Galena

€ Chalcopyrite
T Tetrahedrite

Po Polybasite

2

Argentite

'E Electrum



Figl. Tetrahedrite grains in galena with sphalerite and

quartz.

Section: 15-37 Log: 077,162
Microscope :Panphot
Objective: 3b Ocular: 12x
- Exposure: 16 sec. Daylight Filter
Plate: Kodak M

Magnification: 175x

Fig 2. Tetrahedrite grains in galena with sphalerite.

Section: 20-27 Log: 111,454
Microscope: Leitz No. 305897
Objective: 3b Ocular: 10x

Exposure: 20 sec¢ Illumination: Leitz 6v 6a
Daylight Filter

Plate:; Wratten i

Magnification: 175x



TETRAHEDRITE

Fig 1. BElevation 1450 ft

Fig 2. Xlevation B0OO ft

Showing a uniformity of grain size and associat-
ion regardless of depth. Inserts 200 mesh
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Fig 3. Polybasite and tetrahedrite in a grain of galena
from a super-panner concentrate. The area labelled €1)
consists of polybasite and tetrahedrite, the polybasite

being recognizable only under crossed nicols.

Section; 20-7-T Log: 033,436
Microscope: Panphot

Objective: 8mm oil immersion Ocular: No.2
Exposure: 3 sec. Double Daylight Filter
Plate: Kodak M

Magnification: x135

Fig. 4. Isolated grain of polybasite in galena.

Section: 20-22 Log® 164,537
Microscope: Leitz No. 305897
. Objective: 6a o0il immersion Ocular: 10x
Exposure: 20 sec. Plate: Xodak M
Illumination: Leitz6v,6a

Magnification: x500
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POLYBASITE

Fig 3.

Fig 4.
Showing the intimate association with galena,

Ingerts 200 mesh,

23
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Fig. 5. Polybasite in galena with quartsz from section of

ore from No.4d lLevel.

Section: 6-37 log: 200,163
¥ieroscope: Panphot '

Ubjective: 3b Ocular: No2
Exposure: 7 sec.

Plate: Xodak ¥

Yagnification: 57x

¥ig 6, Argentite in galena from section of ore from

No, 4 Level.

Section: 1037 Log: 691,079
ieroscope;: Panphot

Objective: 30 Qoular: Ne.2
Exposure: 7 sec

Plate: Kodak M

Hagnification: 110x



POLYBASITE AND ARGENTITEH

Fig 5.

Fig 6.
Showing typicsl sssociation and grain size in

sections from the upper levels. (Elev 13685 Tt
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Pig 7. Grains of electrum in galena with guartz and pyrite.

Section: A=37 Log: 144,040
Wicroscope: Panphot

Objective: 3b Ocular: 12x
Evposure: 3 sec, Daylight Filter

Plate: Fodak M

Magnification: x300

Fig 8. Electrum grains with galena associated with guartz

and pyrite.

Section: 18«37 Log: 080,033
¥icroscope: Panphot.

Objective: 7b Ocular: HNo.2
Bxposure: 3 sec Daylight Filter

Flate: Kodak ¥

¥agnification: x90
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ELECTRUY

Pig 7. (#lev 1420)

Fig 8., (Blev 1260)
Showing typical occurrences of electrum in the

main ore zone.
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Fig 9. Blectrum with galena in fractured pyrite, from

section of ore from the hanging-wall srebodies.

Section: 20-30-B Log: 071,082
Wicroscope: Panph&t

Cbjective: 3b Ocular: No.2
Exposure: 3 sec. Double Daylight Filter
Plate: Kodak M

Yagnification: x100

- Fig 10. Coarse, well formed intergrowth of chalcopyrite

in sphalerite.

Section: 10-37 Log: 142,198
vicroscope: Panphot

Objective: 8 mm o0il immersion Ocular: No.2
Bxposure: 10 sec,
Plate: Kodak M

Yagnification: x175
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¥ig 9. (Elev 980)

Fig 10.
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LPPERDIX B

Eatag_ﬁeserihﬁn@ Follished Sections

: | Super-psnner products from table concentrates of ore

from the hanging-well orebodies.

Bl Estimeted to be 756% pyrite, 10% sphelerite, 10% galens,
end B% @hﬂlﬁ§§Y?1t&. Grains eversge 100 - 200 microns in

dizsmeter.

=2 Hostly ﬂﬁlﬁBﬂAWith & few pyrite greins end electrum.
Pwo distinect colors of electrum show,., Electrum greins sre

26 to 240 migrons in dismeter.

S=1 Hostly electrum showing et lesst two colors, Greins

gre 10 to 400 microns &Cross.

42 Estimeted to be 70% electrum, 30% galens, Electrum
is essoclsted with gelens, Oreins of electrum sre 5 to 100

microns sCroOss,

4B Gelens with light colored greins of electrum most of

whieh zre less then 50 mierons scross.

 Bed Wostly gelene with some pyrite snd electrum grsins

sveraging 100 to 200 microns ecross.

20=7«T This section wes made from s gslens %ip from semple
£ {+6b mesh) descrived in Tsble l. Section wmostly galena,
some pyrite snd c¢lectrum, Galens contalns tetrahedrite snd

polybesite (Fig.4 )
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1T  sections from specimens collected in 1947,

20-30«f (S¢ stope, elev, 980 ft.) Lerge aress of
sphalerite conteinlng pyrite crystals 2 mm, scross and
some isplated greins of gelens, Wost galens occurs saround
pyrite grains. Little cheslecopyrite, no tetrshedrite or

alectrum.

20-50-B Equel emounts of sphelerite end pyrite with less

gelens 2nd quarts,

20=30=C Pyrite grains sre less than 1 wm &cross. &phalefite
is widely replaced by gelene, GSome sphalerite eantaina

cheleopyrite blebs but lste chalcopyrite is slso present,

20-30«D Very similer to 20«30-A., Eleetrum in gslens in &

frecture in o pyrite crystal occurs et 185, 480,

20=18 (8D stope, elev, $80 ft.). Helstively high cusrtz
end cheleopyrite content, Gelens occurs replecing pyrite and
sphelerite and in gusrtz, OGelens contains o0ddé greims of

tetrahedrits.

20=18«f Similer to 20-18. Chalcopyrite occurs in

sphelerite as well as in galensa,

20-18«~B Pyrite snd sphalerite widely repleced by gelena,

Sections numbered 18 ere noticesbly similar.

2027 (789 Lr, elev, 800 ft.}. Pyrite znd sphalerite

replaced by galens. Pyrite grains sverzge 1 mm s¢cross.,
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Gslene~sphalerite contects are irregulsr or festhery. Leote

chalgopyrite sppesrs to replace sphelerite,

20«22 (781 stope elev, 800 ft.,) Fflmwost pure galens but
conteining isoleted minute greins of chalcopyrite, tet-

reheurite snd polybasite.

20=21 (781 stope elev, $00 ft.) Heny isolsted greins of
pyrite in gelene and sphslerite. Section contains no

silver minersls end 1little chelcopyrite.

20~19 (781 stope elev, $00 ft.) Ilsinly isolated grzins
of pyrite in quartz'witn sowme sphelerite but little gslena.

20-11 (9E stope elev, 980 ft.) Pyrite greins surrcunded by
quartz which is repleced by sphelerite end this in turn is
somewhat replsced by gslena, Sphelerite conteins meny blebs

of chelcopyrits.

207 (10 L stope elev, 1140 ft.) Conteins mueh
chaleopyrite in gslens but 1ittle in sphalerite. Pyrite is
widelj replaced by gelena, sphalerite, snd chalcopyrite which
form rounded inclusions in it, DLerk slectrum (%) ocecurs in
pyrite greins snd as odc minute greains in gelens with

spoualerite,

Fa2 {10 1. stope elev, 1140 ft.) Pyrite similer to thet
in 20-7. Section high in sphalerite snd relatively high in

chalcopyrite. Galens conteins sbundant tetrshedrite.
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1 Sections from specimens collected in 1837 end 1638

by Dr. White,

1=37-4 Gostly pyrite gresins surrounded by quertz end

conteining small emounts of gelena end sbhalerite.

1=37 Similer to le37=f but conteins more galena end
chelcopyrite. Gelens contsins tetrshedrite greins 50 microns

B0T08S .

B=37 ¥ostly frsctured pyrite greins surrounded by quertsz
end & little sphalerite.

6=37«f FPyrite replesced by gelene snd sphaelerite end
sphalerite replaced by gelens, G(Galens contesins grains of

polybasite sbout 0.5 mm, seross,

6=37=B One end consists of nesssive pyrite cut by Quartz
stringers. The other end shows sphalerite 2nd & 1itt1é'galenu

surrounding pyrite.

E=37 Reletively nigh sphslerite content., Sphelerite snd
galens replece pyrite greins, Weny greins of electrum
throughout the section, Host greine epe in gelene but some
ere in guartz, One cuertz veinlet cuts completely scross

the sulfides.

10«37 Ergentite occurs ss grains in gelens with cquertz =nd
sphelerite, Sphelerite snd chelcopyrite form coarse inter-

growiths .
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1137 Similer to 1=37

12-37 Yostly quertz containing few pyrite greins end cut

by veinlets of galens sphelerite snd chslcopyrite.

15-37 Pyrite widely replaced by gelens end sphslerite,

Galens conteins greins of tetrshedrite.

17=37 Mostly pyrite greins in quartz witn little galene,

sphalerite, and chelcopyrite.

18=37 Shows & good sequence of deposition. ZAbundant
electrum mostly with gelena but some ss inclusions in

pyrite or in quartz,

20=37 Llternating sphalerite, pyrite end cusrtz bends.
cuertz intricetely veined by gelena.

21=-387 Mostly pyrite greins in cquertz with little gzelens
snd sphalerite,

2237 Similar to 21-37. Sphelerite conteins lerge

inclusions of chsleopyrite.

25=37~) Large pyrite grains in cusrtz frectured esnd filled

with gelens,

20=-37-B Hostly quartz, but gslene conteins lsrge szreas of

pelybaesite and pyrite greins sre replasced by selectrum.

26«37 This section shows well the aequeneé of deposition.

Pyrite on one side is frectured end surrounded only by quertz.
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In other places guertz end pyrite sre frectured snd
surrounded by sphelerite, snd in otners sphaslerite is

fractured and replsced by gelena,
27=37 Meinly finely broken pyrite in guertz.

28«37 Mostly cuartz containing coarse pyrite., The
sphalerite which does exist 1s replsced by meny gelena

veinlets.

20-37-2 lostly gquertz with irregular stringers of gslens,

sphelerite and & 1ittle chalcopyrite.

29=37«B Pyrite frectured snd surrcunded by quartsz,

sphelerite snd gslena, Sulfides replsce pyrite to some extent.

S2=37 Pyrite with sbundeant gelens snd sphelerite showing
rounded contacts snd replacling pyrite. Gelens contsins

stetrahsdrite.

B-38 Quertz contsins long nerrow veinlets of native silver
wlth gelena end ergentlite., Messive sulflides contain some

electrum in gelene and also native silver,

S=38 Mostly lerge pyrite grains slightly repleced by
gelena, & 1ittle sphalerite, quaertz snd in at lesst one pl=ce

by electrum,

1038 Rounded pyrite and frectured quertz grsins in gelene,
Section conteins little sphslerite and chslcopyrite but some

tetrehedrite.



1538  ilostly lerge pyrite grains surrounded by galens

end guerte.
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