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SUMMARY AND CONCLUSIONS

A study of sbout fifty polished sections of ore from the
Silbak Premier Mine has shown that the principal metallic
minerels in the ore sre pyrite, sphalerite, galenas, chalco-
pyrite, tetrahedrite, polybasite, ergentite,and electrum.
Pyrite, sphalerite, and some chalcopyrite were deposited early
in the period of mineralization, wheress galena and the silver
minerals were deposited late, possibly simultaneously.

Tests using the hHaultain Super~FPanner were made to find
the distribution of silver and gold in several samples, and
to obtalin pure semples of electrum for snalysis.

These stuaies nave leaed to the following conclusions.

(1) There is no significant difference between the
mineralogy of the hanging-wall orebodies snd that of the main
ore zoneé snd hence no mineralogical evidence to show that ore
does not exist telow the present working levels,

(2) Gold is present in the form of electrum which
averages 50% silver and 50% gold, the composition being
constant throughout the mine,

(3) 8Silver in addition to that conteined in electrum
occurs in silver sulfides; polybasite, tetranhedrite, and
argentite being important in the upper orebodies, and
polybasite and tetrahedrite being important in the lower
orebodies.

(4) Geological tnermometers indicate that the ores were

formed between 180 and 550 aeg. C.



ORES OF THE SILBAK PKEMIER

MINE

The Silbak Premier iine noﬁ owned and operated by the
Silbak Premier Mines Limited is in the Portland Cenal lMining
Division of the coast of Northern Britisn Columbis, The mine
camp and workings are on the west slope of Bear River Ridge.
They overlook the Salmon River Veslley and are connected to
the town of Stewart at the hesd of Portland Canal by a
15 - mile motor road.

Orebodies in the mineraslized zones now covered by Silbsask
Premier holdings have been mined continuously since 1918,
Lead heas been proauced intermittently since 1923 and copper
since 1927, OSilbak Premier nas thus become one of the

important silver - gold mines in British Columbia.

GENERAL GEOLOGY

The Silbsk Premier orebodies lie near the eastern
contact of the Coast Range Batholith and are thought to be
geneticelly related to the batholith.

Two main types of country rock ere importsnt in the
mine, These are (1) volcanics of the Besr River Series,
locally subdivided into greenstones and purple tuffs; and

(2) feldspar porphyry which intrudes the volcanics in



8ill-1ike tonguecs. The feldsper porphyry wes intruded before
the Coast Range Betholith snd is thought to be Late Upper
Jurassic in age.

The main orebodies ere confined to two ore zones, one
striking northwest and the other northeasst. Both dip steeply
to the north. The orebodies lie between elevations of 700
and 2100 ft, above sea level; the northwest zone is 3000 ft.
.1ong, while the northeast is 5200 ft. long. Tne northwest
zone 1is cut off on tre west by the steeply dipping surface of
Bear River Riage. At the jﬁnction of the two ore zones large
orebodies have been mined. In tane northeast zone narrower
orebodies occur at irregular intervals, but in places they
show 8 well developed enechelon arrsngement,

The position and size of tnese orehodies is controled
to some extent by the compstency of the country rock. The
porphyry holds a2 frecture well, and hence orebodies are
‘confined to it, or to greenstone - porphyry contacts. The
purple tuffs, on the other hand, ere very incompetent. They
form a blanket overlying the ore zones and somewhat parallel
to the slope of the hill. The bese of the tuffs generslly
corresponds to the top of the orevodies except where porphyry
has intruded the tuffs and later been fractured and
minerslized.

No important orevodies nave been found below No. 6 level,
at an elevation of 780 ft. above sea level, and only small
orebodies have been mined between 5 and 6 level in the main

ore zone., Recently, however, important orebodies were



discovered sbout 600 ft, northwest of the main northeast zone,
extending from an elevation of 790 to 1200 ft. above sea
level, These proved to be in the form of 2 small crescent
similar to thet at the junction of the main northeast and
northwest zones. Recent mining has veen confined mainly to
these orebodies. They will be referred to in this report sas

the hanging-wall orebodies,

LABORATORY STUDIES OF THE MINERALOGY

The minerelogy of the old Premier Mine hes been studied
by W.D. Burton (2) and that of the northeast ore zone by
WeH. White (8). The present study extends this work to include
the mineralogy of the hanging-wall orebodlies and of the deeper
workings of the main ore zone. Wwhen originally underteken, it
was thought that this study might show some changes witnh depth
in the minersls or their associations which would explein why
good ore hes not been found below No. 6 level, It nas been
found, however, tnat such chnanges are largely lacking and tnere
seems to be no mineralogical evidence to suggest that valpable
minerels do not extend below the present working levels.

Laboratory work has consisted meinly of a2 study of
polished sections and of tests using the Heultein Super~Panner.
Twenty sections from the hanging-wall orebodies, three from
10 L stope, snd thirty made by Dr. White of ore from the main
ore zone were studied under the microscope. The super-panner

was used to obtain pure samples of electrum for snalysis, and



to show the distribution of silver and gold in picked samples,
Severel products from the super-panner were mounted for

microscopic study.

MINERALOGY AND STUDY OF FPOLISHED SECTIONS

Hand specimens of ore from the Silbask Premier Mine vary
widely in esppearance. Some appear to be pure galena whlle
others ere hign in sphalerite and pyrite., Iost typically,
pyrite is predominant, snd is surrounded wita smaller smounts
of gelena and sphalerite, Chelcopyrite is not sbundant but
is present in most specimens. Quartz snd calcite ere ﬁhe main
gangue minerals, but much of the ore grades into altered wall
rdckt A1l specimens cre medium to fine grsined eand in most
the sulfides are massive,

The following minerals were iaentified in polished

sections.

Pyrite (FeSg) Tetrshedrite (30u288b233)
Sphalerite (ZnS) Polybesite (9Ag283b283)
Galena (FbS) Argentite (AgZS)
Chalcopyrite (CuFeSz) Electrum

Silver.

Base Metal Sulfides

Grains of pyrite up to four millimeters scross ere
abundent in most secticns, These sre generelly of uniform
size ana well formed but fractureu sna replaced by quertz and

later sulfides. The extent of tne replacement varies, some



crystels being relics while others are merely rounded or
replaced by e few inclusions of later sulfides. Pyrite grains
are most extensively replaced where sulfides sre abundant
end little replsced where there is much silica., Lete sulfides
may thus have first replaced silice and later attacked pyrite.

Sphalerite in hand specimens has a light to medium brown
color. 1In polished sections it surrounds pyrite grains and
~in places appears in fractures in quartz. Intricste feathery
contacts tetween gelena and sphelerite show definitely tnat
sphalerite hss veen replaced by gelena, 1In places sphalerite
is obviously fractured and repleced by galena,.while in most
the replacement has progressed so fer gs to obliterate the
original frecture pattern and leave isoleted remnants of
sphalerite in gelensa, Most sphalerite contains rounded and
angular blebs of chalcopyrite.

bs steted above, galena replaces sphalerite and pyrite
but it also occurs es veinlets in cuertz. Galena is
important es the host for the silver minerels,.

The earliest chelcopyrite wes introduced with sphaierite;
It occurs as minute rounded or angular grains or occasionally
as well formed intergrowths witn sphalerite. Several sections
show chelcopyrite blebs clusterea around tne borders of
sphalerite grains end apparently'releted to them., Definitely
later chalcopyrite occurs as irreguler arees in galens, many
of which ere small, while others are reletively lerge and
occupy positions similer to those occupied by gelena. Thus,

there are two asges of chelcopyrite, one rselated to sphslerite



and the otner to galena,

Silver Minerals

The silver minerals include tetranhedrite, polybasite,
argentite, electrumyand minor amounts of netive silver. They
all nhave been deposited lete in the perioda of minerslizetion,
probebly with the same solutions which brought in gslena.

Tetrahedrite occurs as rounded or irregular grainé in
gelena avereging 0.5 to 1 mm across. Many graeins sre isoleted
but more commonly they are in contact wit: éphalerite or ouartz.
Tne intimate association of gslens znd tetranedrite indicates
simulteneous deposition of these two minerals, The size and
assoclation of tetrshedrite grains is strikingly constant in
211 sections. Those from the upper main ore zone show the
same small irregular grsins of tetranedrite in gaslena as do
those from the nanging-wall orebodies, =znd these in turn are
"similsr to taose from 10 L stope. (Fig. 1 & 2)

The exact silver content of tetranedrite is not known 2s
the grains ere too small to snalyse, but super-panner tests
heve snown tnat tetrehedrite 1is one of the most importasnt
silver-bezring minerals in tne ore.

Polybasite hes meny characteristics in common with
tetrahedrite. It always occurs in gelena in greins similar
to those of tetrahedrite and occasionally is intimetely
essociated witn tetranedrite. (Fig. 3 & 4). However, the
grain size of polybasite varies with depth. Greins or
rounded sreas in gelens are os much ss S mm scross in sections

from the upper levels, and as mucn as 1 mm s2cross in sections



from No. 4 level. (Fig. 5). But in all sections from the
lower levels and tne henging-wall orebodies polybasite grains
are less than 50 microns across. Taese grains in the lower
levels sre not abunaent sand it is possible tnet polybasite
decreases in amount as well as in grain size with depth.

Lrgentite was founa in sections tsken from above No. 4
level but not in sections teken from below this level., It
occurs as reletively large grains in zelena, (Fig. 6). One
occurrence of argentite witn gelens and native silver filling
persistant lete fractures in quartz waes noted.

Eléctrum, the natural alloy of silver and zola,occurs in
galena, commonly witn pyrite. ©Oeeestewmsdr Occurrences of
electrum s inclusions in pyrite or =zs fillings in quartz are
fairly common, The averesge slze of electrum grains is about
0.5 mm but greins 2s large ss 1 mm occur in samples from
both the upper and the lower levels, and greins as smell as
10 microns were found in supefbanner tips from the hanging-wall
orebodies. The composition of electrum 1s markedly constent,
Picked grains of electrum from the hanging-wall orebodies,
(everage elevation 90U ft. above sea level) contained en
average of 50.8% gold. Dr. Wnite (9) determined the
composition of electrum from 15 & stope (elev 1550 ft) to be
47.2% gold and from 1814 drift (elev 1820 ft) to be 50.0% gold.
Over & vertical rsnge of neerly 1000 ft., there is thus no
espprecioble chenge in the composition of the electrum,

hence, eslthnough polybasite snd ergentite may decrssse in

importance with deptn, electrum snd tetrshedrite are



remarkebly persistant,

Native silver was identified in only one section whnere
it occupied fraqtures in quartz. Occesional minute silver-
white greins in gelens were thought to be native silver but
were too small to identify.

Quartz and Caslcite

Quertz end celcite are common even in sections
conteining massive sulfides., Their relative sges were not
definitely established but as celcite commonly fills irregular
fracfures in quartz it is thought to be later then et leest
some of the quartz. Tnere are, unowever, severel ages of ouertsz,
The oldest seems to nave been introducea following the fract-
uring of pyrite. Very late quartz appears ss veinlets
cutting a1l tne sulfiaes including galsna. Quartz which
probably formed by the recrystallization of originasl quartz
can be distinguished in thin sections. Hence, quartz appesrs
to have been dcposited st intervels tnroughout tne deposition
of 811 the sulfides.

Paragenesis

From the study of polished sections a fairly definite
sequence of deposition of the maln minerasls hes been worked
out. Following the widespread fracturing which formed the
ore zones tnere seem to nave been four periods of
mineralization each separated by a period of frecturing. The
precipitation of pyrite was followed by fracturing and the
introdauction of quartz. The guartz snd pyrite in turn were

fracturea sna sphalerite asposited bringing witn it



chalcopyrite wnien formea as inclusions snd intergrowths with

sphelerite., The deposition of sphalerite was followed by

frocturing and the introduction of gaslene whicn widely replsced

sphelerite end brought with it chelcopyrite, the silver

sulfides, end electrum,

There is no evidence to show that the

silver sulfides, electrum end gslena were not deposited

similtaeneously.

The following tablesg gives tne paragenesis of the minersls

and elements

Fracturing
Pyrite
Quartz
Sphalerite
Galensa
Chelcopyrite
Tetrahedrite
Polybesite
Lrgentite
Electrum
Iron

Silica

Zinc

Lead

Antimony
Silver
Gold

in disgrematic form.

PLRAGERESIS
- .-‘
- --

Relastive Time of

Deposition

—————

LT



Temperature Estimates

Two possible indicators of tempersture were observed
in polished sections of Silbask Premier ore and these sre the
basis for the following estimates of the temperature of
férmation of the orebodies, -

Small rounded or angular blebs of chalcopyrite in
sphalerite have been mentioned previously. The smallest blebs
average o microns in alameter and ere rounded, while larger
ones are angular and grade into & coarse, well formed
intergrowth., Many blebs snow né acfinite arrangecment, while
otners ere alignea possibly along crystallographic plenes,

It is probable that these blebs of chalcopyrite intimetely
associated with sphalerite result from the unﬁixing of the
two sulfiaes, and ‘it seems beyond doubt that such well
formed intergrowths as that shown in Fig. 10 2re csused by
this proceés of unmixing. ‘intergrowths of this type are
common (8) snd are generslly attributed to unmixing from
solid solution. Work by Beurger (1) indicates that the
unmixing temperature of chalcopyrite 2nd sphalerite, where
sphalerite is the nost, lies between 350 and 400 deg. C.

Argentite 1s present in several sections. In all plesces
it is isotropic indicesting thst it is isowetric in crystal
form. Several writers polnt out tnat isometric argentite
is a nigh temperature form crystallizing above 180 deg. C. (3)

Tnese transformation temperatures nave been determined
at atmospheric pressure but it has been shown that pressure

does not change the {rasnsformation tempersture in solid

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

Thus, the temperature of formstion of the ores at the
Silbak Premier mine can be estimated to lie between 180 and

500 deg. C.

Super-Panner Tests

The Distribution of Silver and Gold

The study of polished ssctions shows that the silver
values st the Silbak Premier mine are not entirely dependent
on the silver content of the electrum. Silver-bearing
sulfiaes, principally polybasite and tetrahedrite ere common
tnroughout the mine and argentite is important a2t lesst down
to No. 4 level. The polisned sections also show no merked
differences in mineralogy vetween the ores of tne upper and
lower levels. In oraer to substantizte tnese conclusions
s series of tests were run using screen sizing ecuipment and
the Haultain Super-Panner,

Three samples, one from the new hanging-wall ore zone,
(elev, 800 ft. in 789 dr.) one from the lower part of the
main ore zone, (elev. 1140 ft. in 10 L stope) and one from
the upper part of the mein ore zone (elev., 1420 ft. in 13 A
stope) were crushed and ground to 65 mesh, These samples
were then sized into five products naving size rsnges of
+65, -65 + 100, - 100 ¢+ 150, -150 + 200, and - 200 mesh in

a set of standerd screens, BEach size was then panned on the



superpenner and three products removed. The "tip" appesred
to be pure gslena with, in some ssmples, a few greins of
"electrum. The middling product was principslly pyrite with
possibly 10% galena and smaller amounts of sphslerite., The
tailing product conteined mostly sphalerite with some pyrite
and the gangue minerals, Eacn product was weigned and
assayed for silver snd gold.

The following tables, which are divided into two groups
for purposes of comparison, give the results df the tests.

Table\l shows the aistribution of the silver and gold
in each sample for various size ranges. Column 5 shows e
marked incresse in the silver-gold ratio for the -200 mesh

B material, and a general increase in the silver-gold ratio

witn s decrease in size, Columns 6 end 7, based on the
weight and essay of each sample, show the same trend. In
sample A, for example, 35.1% of the silver but only 11.9%
of the gola avpears in the -200 mesn product. Similar

relations hold for the other sasmples,
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TABLE 1
Sample A. (Lower main ore zone elev. 1140 ft. 10 L stope)
(1) (2) (3) (4) (8) (8) (7)
Screen welght Au A <%¥5 % %
S8ize Grammes 0z/T 0z/T u Au Ag
+65 236.6 3.06 | 11.12 | 3.7 21.3 17.2
-6564100 180.0 6.00 17,00 | 2.8 31,9 20.0
. |~1004150 | 140.5 5.58 17,16 3.1 23,2 15.8
~150+4200 | 125.8 3.16 || 14.952 | 4,6 11.7 11.9
' =200 348.8 1.16 | 15.32 | 13.%2 11.9 35.1

Sample B

. (Hanging-wall orebody elev. 800

ft. in 789 Dr.)

-654100

-150+200
~-200

-100+150 |

106.0
57.5
47.0

103.1

0.20

- 0.,04

0.04
0.09

5.10
5.56
5.64
6.52

25.5
139.
1410
163..

- 3
CaR Ol o
* & & @
= W

30.1
17.8
14,7
37.4

Sample C. (Upper ilsin Ore Zone

elev. 1420 Ft. in 13A stope)

-65+100
-100+150
-150+4200
-200

124.8
97.1
81.0

244.9

0.94
1.04
0.88
0.70

5.86
. 5.36
. 7.06

DWW
O,

= OOk

20.9
17,0
12.4
49.7




TABLE 11

Sample A - Sample B Sample C
(1) () () (4) (1) (25 (3) (4) (1) l§§ (3) (4)

Screen Au A Ag Ag-Au  Au A Ag  Ag-Au Au A Ag Ag-Au
Size 0z/T 0z§T Au 0z/T  0z/T OZ§T Au 0z/T 0z/T 0z§T Au  0z/T
Galena Product
+65 53.33 | 78.15| 1.6 | 24.82
-65+100 || 42.66| 69.50| 1.6] 16.84 || 0.01 [12.35 |1235 |12.34 4,75 |16.25 | 3.4 {11.50
-100+150 || 28.55 | 56.00| 2.0| 27.45 || 0.048] 4.55 | 100 | 4.50 8.97 | 19.85 | 2.2 [10.88
-150+200 || 15.96 | 39.26| 2.5| 23.30 || 0.5 8.33 | 166 | 8.28 9.51 | 17.59 | 1.85| 8.08
-200 4,24 | 28.24| 6.7} 24.00 || 0.10|10.94 | 109 [10.84 6.30 | 18.53 | 2.9 |12.23

Pyrite Product

465 10.20 | 23.40| 2.3 | 13.20
~-654100 4,64 | 19.36| 4.2 | 14.7= 0.04 6.0c 165 | 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 1.081 12.28(11.4 | 11.20 0.03 5.00 166 4,97 0.58 7.80 113.5 T.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

Sphalerite Product

+65 3.1%2 9.28] 3.0 6.16
-65400 2.80 O.44| 3.4 6.64 0.02 2.94 144 2.92 0.72 5.20 7.2 4.48
-1004150 2.08 9.00| 4.3 6.92 0.02 2.86 143 | 2.84 0.76 5.08 6.7 5,32
-1504200 2.12 | 10.60}| 5.0 8.48 0.04 .00 75 2.96 0.78 4.90 6.3 4.1%2
-200 0.40 | 10.96|27.4 2.3 4,42

10.56 0.02 5.66 185 [ 3.64 0.38 4.70 |1

A"
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This evidence points to tne conclusion that brittle
silver minerals are present which bresk readily end
concentrate in the fine sized product, while mellesble
electrum escapes tnis concentration. Table 1 slso shows
that the sasme general trends exist for all three samples.

Table 11 gives.the distribution of silver and gold
in the super-panner products taken from esch ssmple. For
particles of gbout the same size, tne supsr-panner megkes 2
separation on a specific gravity basis. Hence, minerals of
higher specific gravity such as electrum and polybasite tend
to concentrate in the geslens procduct while minerals of lower
specific gravity such as tetrahedrite remain with the pyrite
snd sphalerite.

Columns 3 snow the same change in the silver-gold retio
witn size as similer columns in Table 1. Kkeletively high
silver-gold ratios eppeer in the -200 mesh meterisl showing
again the importance of the brittle silver~bearing sulfides.

Columns 4 represcent the amount of silver carried by
minerals other than electrum. This follows from the fsct that
previous tests have shown tne esverage composition of the
electrum to be about 50% silver and 50% gold. hence, the
difference between the totasl silver assay esnd the total gold
assay gives the approximate amount of silver cesrried by tne
sulfiaes.,

Trenas in the vselues in columns 4 snow tne relstive
importance of the high and low specific grevity silver

sulfides, The hign silver content of the pyrite end
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sphelerite products compesred wita that of the gelena product
points to the importance of tétrahedrite s a silver-bearing
mineral{ Polished sections snow tnst polybassite and
tetranedrite are intimstely associated witn galena, snd thus
the silver con;ent of tne galens product can be sttributed to
polybasite and possibly tetranedrite in gelena (Fig. 3).
In sample C asrgentite may sccount for some of the silver in
the galena product.

The results point, elwost without exception, to two
" main conclusions.
(1) Silver sulfides, occuring as very small grains in samples
from the deeper orebodies are important in casrrying silver,
These were identified in polished sections as mainly
polybasite end tetranedrite witn some argentite in toe upper
levels,
(2) The gistribution of silver znd gold is the szme in esch
sample regardless of its position in the mine,.

The Composition of Electrum

Several samples of pure electrum were obtsinea on the
super-psnner, Tnese came from concentrates of ore from the
hanging-wall orebodies. Study unaer the ultrspak and
binoculsrs showea thet the grains differed in color but that
the colors were not distinective enough to aivide them into
separate groups. Two picked semples, however, were obtained,
one consisting of smaller lighter grains.end the other of
larger darker grains, Contrary to expectations, the lignter

grains averaged 61% gold while tne darker grains esszyed 40%
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gold. Seversl other semples picked st random, but containing
no visible impurities, gave an sverage assay of 51.8% gold with
no sample differing more than 1% from the sverage. It wss
concluded that the color of the grains is dependent on the
oxldes present on their surfaces even though the grains were
igniteua before being tested.

Mounted polishea sections of electrum show it to have
‘seversl different colors in section. It may be thet these
colors depend on tne silver content ci tne electrum but minor
impurities mey have a greater effect on tus color. We.H.
Matnews (7) reports that electrum from the Silbak Premier
mine contains wminor smounts of lead, copper and possibly
antimony.

Hence, it mey be concluded thst gold in the henging-wsll
orebodies occurs as electrum having & composition of ebout
50% silver =nd 50% gold. Dr. Wnite reports the presence of
native gold in the upper main ore zone, buf native gold if
present in the hanging-wall orebodies is in insignificant

amounts.



(3)

(4)
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(7)
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APPENDIX A

Photomicrographs

List of Abbreviations

Py

Po

Pyrite
Sphalerite
Galena
Chalcopyrite
Tetrahedrite
Polybasite
Argentite

Electrum
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Fig 1.

Fig 2.

Tetfahedrite grains in galena with sphalerite

and quartz,

Section: 15-3%7 Log: 077,162
Microscope: Panphot

Objective: 3b Ocular: 12x
Exposure: 10 sec. Daylight Filter
Plate: Kodak ¥

Magnification: 175x

Tetrahedrite grains in galena with sphalerite

and quartz,

Section 20-27 Log: 111,454
Microscope: Leitz No. 305897

Objective: 3D Ocular: 10x

Exposure: 20 sec. Illumination: Leitz 6v,6a

Daylight kilter
Plate: Wratten M
Magnification: 175x

20
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TETRAHEDRITE

Fig 1. Elevation 1450 ft

Fig 2. ZElevation 800 ft

Showing a uniformity of grain size and associat-
ion regardless of depth. Insertes 200 mesh



Fig 3. Polybasite and tetrahedrite in a grain of galena

Fig 4.

from a supper-panner coencentrate. The arees labell-
ed (1) consists of polybasite and tetrahedrite,
the polybasite being recognizable only under cross-

ed nicols.

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

Objective: 8mm o0il immersion Ocular: No.2
Exposure: 3 sec. Double Daylight Filter
Plate: Kodak M

Magnification: 136x

Isolated grain of polybasite in galena.

Section: 20-22 Log: 164,537
Microscope: Leitz No. 305897
Objective: 6a 0il immersion Ocular: 1l0x

Exposure: 20 sec. Illumination:
Leitz 6v,6a

Plate: Wratten M

Magnification: x500.
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POLYBASITE

Fig 3.

Fig 4.

Showing the intimate association with galena.

Inserts 200 mesh.
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Fig. 5. Polybasite in galena with quartz from section of

Fig 6.

ore from No.4 Level.

Section: 6-37 Log: 200,163
Microscope: Panphot

Objective: 3b Ocular: No2
Bxposure: 7 sec. '

Plate: Kodak M

Magnification: 57x

Argentite in galena from section of ore from

No. 4 Level.

Section: 10-37 Log: 691,079
Microscope: Panphot

Objective: 31 Ocular: No.2
Exposure: 7 sec

Plate: Kodak M

Magnification: 110x
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POLYBASITE AND ARGENTITE

Fig 5.

Fig 6.

Showing typical association and grain size in

sections from the upper levels. (Elev 1365 ft)



Fig 7. Grains of electrum in galena with quartz and pyrite.

Section: A-37 Log: 144,040
Microscope: Panphot

Objective: 3b | A Ocular: 12x
Evposure: 3 sec. Daylight Filter

Plate: Kodak M

Magnification: x300

Fig 8. Blectrum grains with galena associated with quartz
and pyrite.

Section: 18-37 Log: 080,033
Microscope: Panphot.

Objective: 3D Ocular: No.2
Bxposure: 3 sec Daylight Filter

Plate: Kodak M

Magnification: x90
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ELECTRUM

Q
200
p WINST fidhs '

Fig 8. (Elev 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 esrebodies.

Section: 20-30-D Log: 071,082
Microscope: Panphot

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

Magnification: x100

Fig 10. Coarse, well formed intergrowth of chalcopyrite

in sphalerite.

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

Objective: 8 mm o0il immersion Ocular: No.2
Bxposure: 10 sec.

Plate: Kodak M

Magnification: x175
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AFPPENDIX B

Notes Describing Polished Sections

1 Super-panner products from teble concentrates of ore

from the hanging-wall orebodies.

3-2 Estimated to be 75% pyrite, 10% sphelerite, 10% galens,
and 5% chalcopyrite. Grains sversge 100 - 200 microns in

diameter,

-2 Mostly galena with a few pyrite grains end electrum.
Two distinct colors of electrum show. Electrum grains are

25 to 240 microns in dlameter.

S-1 Mostly electrum showing et leest two colors. Greins

gre 10 to 400 microns across.

4-2 kEstimeted to be 70% electrum, 30% gelens, Electrum
is asssocisted witn gslena., Greins of electrum sre 5 to 100

microns gcross.

4-3 Galens with light colored grzins of electrum most of

which are less than 50 microns scross.

2=-3 Mostly galena witn some pyrite snd electrum grains

everaging 100 to 200 microns across,

20-7=-T 1his section wes maue from a gelens tip from sample
A (+65 mesh) described in Table 1. Secticn mostly gelensa,
some pyrite and clectrum. Galens contains tetrahedrite snd

polybasite (Fig.4 )
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1 Sections from specimens collected in 1947.

20-30-A (9¢c stope, elev., 980 ft.) Large areas of
sphalerite containing pyrite crystels £ mm. 2¢ross znd
some isoleted greins of gelena, Iiost gélena occurs around
pyrite grains. Little chalcopyrite, no tetrahedrite or

electrum.

20-30~-B Equal emounts of sphalerite and pyrite witn less

galena and quartz,

20=-30-C Pyrite grains sre less than 1 mm acroés. Sphelerite
is widely replaced by gslena. Some sphalerite conteins

chalcopyrite blebs but late chalcopyrite is a2lso present.

20-30-D Very similer to <0-30C-A. Llectrum in gelene in a

frecture in 8 pyrite crystal occurs et 125, 490.

20-18 (9D stope, elev, 980 ft.). Relstively high cuartz
and chalcopvyrite content. Galena occurs replacing pyrite and
sphalerite and in cuartz, Galene conteins odd greins of

tetrahedrite.

20-18<A Similar to 20-18., Chalcopyrite occurs in

sphalerite as well as in galena,

20-18-B Pyrite end sphalerite wiaely replaced by gelena,

Sections numbered 18 are noticeebly similer.

20-27 (789 bDr. elev. 800 ft.). Pyrite and sphalerite

repleced by galena. Pyrite grains aversge 1 mm scross.,



32

Gelena-sphalerite contascts are irregular or feathery. Late

chelcopyrite sppesrs to replace sphalerite,

20-22 (781 stope elev, 900 ft.) Almost pure galena dut
conteaining isolated minute grains of chalcopyrite, tet-

rehearite and polybasite.

20-21 (781 stope elev, 900 ft.) Men) 1solzted grains of
pyrite in galena and sphalerite. Section contains no

silver minerals snd little chalcopyrite,

20-19 (781 stope elev, Y00 ft.) Mainly isolated grains

of pyrite in quertz with some sphalerite but little gelena.

20~11 (9E stope elev., 980 ft.) Pyrite grains surrounded by
guartz waich is replaced by sphelerite esnd this in turn is
somewnat replaced by gelena., Sphelerite contsins manv blebs

of chalcopyrite.

20-17 (10 L stope elev. 1140 ft.) Conteins much
chalcopyrite in gelens tut little in sphalerite. Pyrite is
widely reblaced by_galena, sphalerite, end chelcopyrite which
form rounded inclusions in it. Dark electrum (%) occurs in
pyrite grains snd ss odd minute greins in galena with

sphalerite.

F-2 (10 L stope elev. 1140 ft.) Pyrite similer to that
in 20-7. Section hign in sphalerite and relatively high in

chalcopyrite., Galens contains abundant tetrshedrite.
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111 Sections from specimens collected in 1937 and 1938

1

by Dr. white.

1-37-A ostly pyrite grains surrounded by quartz end

conteining small amounts of galena end sphalerite.

1-37 Similar to 1-37-A but conteins more galena and
chalcopyrite. Gslens contains tetrahedrite grains 50 microns

across.

5-37 Mostly fractured pyrite grains surrounded by cquartz

snd & little sphalerite,

6-37-8 Pyrite replaced by galens and sphalerite e£nd
sphalerite repléced by galena., Galena contains grains of

‘polybasite s2bout 0.5 mm. across.

6-37-B One end consists of messive pyrite cut by quertz
stringers. Tne otaer end shows sphelerite and a little galenes

surrounding pyrite.

A-37 Relstively high sphalerite content. Sphalerite and
galens replace pyrite grains. Meny grains of electrum
througnout the section. Most grsins 2re in galens but some
are in quaftz. One cuartz veinlet cuts completely across

the sulfides.

10-37 Argentite occurs es grains in gslena with quartz =nd
sphelerite. Sphslerite snd chalcopyrite form cosrse inter-

growths,
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11-37 Similer to 1-37

12-37 Mostly ocuartz containing few pyrite grsins 2nd cut

by veinlets of galens sphelerite and chalcopyrite.

15-37 Pyrite widelv replaced by gelene a2nd sphalerite.

Gelena contesins grsins of tetrahedrite.

17-37 Mostly pyrite grains in guartz witn 1little gelena,

sphalerite, snd chalcopyrite.

18-37 Shows & good sequence of deposition. Abundant
electrum mostly witn galena but some ss inclusions in

pyrite or in quartz.

20=-37 Alternating sphalerite, pyrite a2nd cuasrtz hands.

Quertz intricately veined by gelensa.

21-37 Mostly pyrite grsins in cuertz with little gealens

and sphslerite.

22-37 Similar to 21-37. OSphalerite contains lerve

inclusions of chalcopyrite.

25-37-A Large pyrite grains in cusrtz frsctured =znd filled

with galena.

2b=-37-B iHostly cquartz, but gslena contains 1a£ge sreas of

polybaesite end pyrite grains sre replaced by electrum.

26-37 This section shows well the seqguence of deposition,

Pyrite on one side is fractured and surrounded onlv by cusrtz,.
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In other places guartz and pyrite sre frectured end
surrounded by sphelerite, snd in others sphalerite is

fractured and replaced by gelena,
27-37 Mainly finely broken pyrite in ocuartz.

28-3"7 Mostly ocuartz conteining cosrse pyrite. The
sphalerite which does exist is replsced by meny galens

veinlets.

29-37-A Mostly cquartz with irregular stringers of galena,

éphalerite and 2 little chelcopyrite,

29~-37-B Pyrite frsctured sna surrounded by quertz,

sphelerite snd gaelena, OSulfides replsce pyrite to some extent,

B32-37 Pyrite witn abundant galena =nd sphalerite showing
rounded contacts and replacing pyrite. Gelena contains

betrahedrite.

8-38 Quartz contains long narrow veinlets of native silver
with galena and argentite. Massive sulfidss contsin some

electrum in gelene and also native silver,

0-38 Mostly large pyrite grains slightly replaced by
galena, 2 1ittle sphalerite, cuartz and in st least one place

i

by electrum.

10-38 Rounded pyrite and fractured quartz grains in geslens.
Ssction contains 1ittle sphslerite and chalcopyrite but some

tetrahedrite.



15-38 Mostly large pyrite grains surrounded by galens

and oquartz.
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