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This short report is based on the mioroscopie exame
inaticn of a sulte of 0ilbsk ores, the individud spevinens of
which are belisved %o be feirly representative of the ore-bodies
from whioh they were obtained. Delow is given dute ralative o
the sultes ' i
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I% may here be noted that spesimens of the sverage ore,
that is, Nos. 15, 12, 20, ané 27 lie sbout on & versicel plane
over ¢ varticel range of nesely 400 Teed. |

These speciuens ond dadte were obtalned thru the
courtesy of the dine Hensgonent. cknowledgesst le =1s0 made %o
DEy Ha Ve nurren, Deparisent of Geology sud Geography, Usiversity
ef sritish Columbia, Tor Mi‘ muny belpful suggestions and aymm:.
LOCATION?

The propurty, & consolidstion of the former 5.Ce
Gilver, Proaier, and Sobakwe holdings, ooaprises some 70 olalme



on the westerly slope of the Bear River Ridge, sbout 15
miles from the town of Stewart at the head of the rortland
Canal, in northern Hritish Columbia.

The district lies on the Zastern Conteet of,
and within the Petrographie Proviace of the Coest Bange Fatholith.
On the Silbsk property, the two roek types of ceonoamie import-
anee are the tuffaceous asmber of the Near River Jeries, and
the Premier Torphyry.

The tuff is a fine-grained fraguental rmk at a
greenish color, badly sltered end sheared so as to obliterate
any bedding-planes. Tt strikes North-westerly and dips 45° 3.
thus Toraing the general slope of the ridge.

The premier Torphyry is a greenish-grey intrusive
rock of about ‘%M gomposi tion of a Quartz Diorite. Phenoerystis
of an intersediate plagioclase are typicasl of the unaltered
roek, but in the ma jority of cases thn'ah&ﬂauriatte is not
evident.

It is generslly considered that the Porphyry
intrusion took place in Late Upper Jurassie Time, and hence
‘somewhat antedates the msjor batholithie intrusion. There is
evidence to suggest that intrusion was slong bedding-planes of
the turf’, The Porphyry - Tuff contect is very irregular,
striking roughly Zast of Yorth and dipning 55 to BO degrees ¥.
Roof pendents of tuff in the porphyry with a general I-i

sirike ere quite coamon,

I = Sehofield and Hanson - (.0.3. ¥em.l32,
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LOCALIZATION OF ORE-BODIES:

The ora-zones are of the silicsous replscesent type.
Heplseensnt took place along two intursseting fresture aystems
which developed subsequent %o the porphyry intrusion snd also
subseguent W the %ilting of the strate, The my, when 1%
. fractured, Yeing the sore sompetent rook, sfforded my aocess

to minerallizing liguids, Jonsegumtly, the ore-mones sre found
priseipally within the porphyry, generslly not far fros the
sontaet, Iun the Praemier line, the ore-bodies were found nlong
both the Porthesnst enéd Yorthwest nones, being iwsﬁu&w&x
srodustive ip the vieinity of the intersection; tut mueh of the
Hoptlwest zope hum bten remowed by orosion so that in the
present sine, only the ortheast sone ie of ilmportanse. iHere,
#ltho the ore<bofiss are locelized in the fortheast fracture
systen, Shey are offset along %he strike of the Morthsest set,
that fa, %0 the lel'%) and 4% wey be that these ractures exert
atruotural eontrol sver localization as 814 certain pro-alzersl
dykes in the old Presier workings.

Silbak-Pronjer is of the Gold-silver sulshide type,
everaging sbout 15% metallies, with the values verying roughly
a% the meiaille eontents The prineips)l sulphiden, in opder of
maﬁnu, sre Dyrite, Gslene ant Sphalerite, with misor ancunts
of Chaleopyrite and silver sulphides.

PYRITE ceours as irregular frsgnents, varying in
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size from one or twe millimeters down to s few microns. Very
often the grains are badly frectured with emt minerals Tille
ivg the Tractures, Ig contact »ith aphalerite, the pyrite
ususlly exhiviis eorroded borders.

grey mwm with & $1¥M surfeve, In contasct with pyrite, the
very irreguler borders indicate replecement of the latter. Its
exach genctle reletion %o galena is not obvious. 4ltho it
generslly shows the mutuslly rounded borders in contaet with
galens whish are considered evidente of oontempory wmam&;
some seetions of mmseive sphelerite have minute inelusions of

LZRITE aporears Wr the mieroscope as u darke

ehaleopyrite and galenn, while other seetions shoes sn apparent
veining of sphalerite by galens. It is probable that there was
some renge in the periods of deposition snd hence some over-
lanping of mm%mx,n ‘ .

| GaLENS is found healing fraetures in pyrite, quariz
end enleite. 7Tn gengues of quarts and/or caleite, galenma ocoeurs,
with or without sphelerite, in irregular, rounded, or aborescent
forms. This straeture 1s sueh a8 to negete any condlusion "mui
sll the gwartz was deposited prior to the buse metallies.

CH PYRITE is present in ainor but persistent smounts,
acouring as mmu, rather eubedrsl grains in sphelerite, but
nore eommonly, as somewhat larger rounded partieles, invariably
in wvery intinate sssociation with geleva. In one -mctien,

Tractures in quaris 20t over a fov miorons in width were filled
with slterms ting graine of chaloopyrite and galens.



“=5mn
PYRARGYRITE was found in only one seetion. Here 1%
occurs as irregular, rounded masses or as diserste mma,
having mutusl boundaries with galena and sphalerite in = gangue
of quartz snd caloite: (Pig.7).

ARGINTITE was observed in several sections as small
rounded grainvs, nearly always intimetely associated with galena
and generally slso in contact with chaleopyrite, This appears
to be the characteristic mode of ocourvence of argentite.(Fig.é).

SLICTHUM, WieToseople exsmination of Speeimen 4 (71g.10)
disclosed the presence of eleotrum, It sppesred as a pele
yellow wmineral, distinguished from chalecopyrite by its mottled
surface and by eteh tests. 4 alight effervescence with H(1
indiontes that its gold content is adbout 30%. Below are given
the typical modes of securrence of electrum in Silbak ore:

le As irregular veinlets, filling quite wide fractures (say
up to 30 amlerons in width) in pyrite, if the saue fractures
are also oeeupied by & base metal sulphide, notably
w:zih. o example could be found of -;miwtm, alone,
£illing fractures in pyrite. |

2+ 48 irregular, somewhat equi-dimensional grains up to 50
aicrons in diameter, deposited in Tractures hw:ﬁn pyrite
and guarts, or in guartz alonme, but in all cases being
closely surrounded by gelenas and/or sphalerite.

3, 48 veinlets filling extremely fine frectures in quartz.
fiere the width of the fractures seems to be & controlling
factor, the maximum Deing of the order of I or 2 mierons.



GANGUE MINFRALS~CUARTZ AND CALCITE: The introduction
of ore liguids into a replacement zone slveady filled with highly
silieceous material, must have been accompenied by solution and
subssguent re-erystellization of existing silica. 1Y seens
improbable thst much, if any, additional silice was imtroduced
with the ove liguids, ;

~ Conseguently, it is pot surprising %o find that the

guartz hes an apparent "period of deposition” sxtending from
the first introdue tion of iron-beasring solutiens to after ithe
deposition of the base meltal sulphides, YWhat appears %o be, in
the se¢tion, other later genecrations of quartz, is in reality
& re-crystaliizetion of the originsl zone materisl; snd this
progess of solution and re-erystallization necossarily
paralleled the deposition of the sulphides,

Fone sections conlained ninor smounts of ealeite
which oevours as irregulsr, rounded masses and dendritic siringers
in the quartz with whieh 1t exhidits yulte mutual reletioms.
This mode of ceourrence strongly suggests residual deposition

{Figs Te}



To work out amtﬁq the paragenesis of & complex
sulphide ore requires minute examinetion of many seetions,
coupled with other lines of attach. The course of erystelliza=
tion of any perticular wiveral may be infiuwenced by various
factors; re-~working of freactures with conseguent large differen-
tial pressures, suoh as undoubtedly osccurred in this iustance,
would tend to cause some over-lupping of the wvaricus periods
of deposition. In offering the following paragenssis, only
the gmm relations ¢can be established and some idea of the
history of the ore deduged therefrom.

ie Solution of origisel sone material with the
deposition of pyrite.
2. ¥Freeturing of the pyrite and filling of the
fractures by cuartz.
3« Vurther fracturing of both pyrite and quariz,
mpanied by the re-solution of scme silica.

4. Deposition of the base meial sulphides and silver
sulphides, probably over en spprescisble period,
ageompanied by fluetuating re-soalution and re«
erystallization of siliceocus material.

5. Contesporaneous or slightly later deposition of
electrum in Troctures in ayrite or guariz, -



GENERAL CONCLUSIOHS AND OUBSERVATIONS:
w

Type of Deposition:

The ore at Silbak-Premier is entirely of primary
origin., Ividence of any supsrgene enrichment is quite
lacking, at least over the range from El. 1450' to 10707,

Criteris required for the localization of ore-bodies:

1. 4 major strueture which would iufluence the
random ﬁiaaru-m:'ms liguids to localize es sulphide bodies. |
This was provided by the NE - MW fracture system, briefly
deseribed under "lLoecallization of ore~bodies.”

2« A minor strue ture which eould cause electrum to
concentrate within these sulphide bodies. This took the fors
of repeated fracturing along the strike of the main system
which aseompanied minerslization. In this conneetion it is the
freeturing after the deposition pyrite which is of greatest
importance.

3+ The early-formed mineral, that is, pyrite, when
fraetured had to be of sufficient competency toc retain its
fractures even when influenced by later deformative strains,

4, The presence of %o mineral surfaces in these
fractures is mwuiry. A partial filling of nith«-z" sphalerite
or galena will fulfill this recuirement., There is here a strong
suggestion that electro-chemical asction was instrumental in
causing deposition of electrum.
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The variation of the Silver-Gold Gatio:

In general, the ratio of silver %o gold gradually
decreases as greater depth is obteined, This is not because ithe
gomposition of the electrum is changing; it is Muucm
econtent of 8ilver sulphides in the ore decresses with depth.

The lmportance of temperature gradient:

" over a versical range of 400 feet no change could be
detected in the mineral assceiations. Hence it is believed that,
over this range at least, the temperature gradient was guite
insignificant. If we nmecept the hypothesis of the deposition of
gold and silver by electro-chemical aetion from colloidal |
suspens ion, we Tfurther deerease the importanee of temperature;
and this hypothesis 18 certeinly deserving of further eonsider-
ation. :

That certain heavy sulphide bodies on the lower levels
of the mine are very low-grade, does not prove that tempers ture
sonditions were too extreme for the deposition of electrum,
Exemination of these ores would diseclose that, for one reason
or another, they had escaped later fracturing and so fail %o
satialy the criteria given above,

The esilver sulphides have a place in the normal
deposition eyele, and on the basis of faetunl evidence alone,
thelr variastion with depth can only be attributed to temperature
gradient,
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in eonelusion, the writer offers his opinion thet
in the SilbakePremier Mine, structure is of great importance.
If other structures can be located whiech satisfy the conditions
as outlined, whether they be at lower cslevations or farther :
along the strike of the NE zome, such structures will eontain

eoamercial ore-~bodies,
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Figs 1. . Pig. 2.

Spee. F22 - 1070 Level,
Fige 1. illustrates the early fracturing of
Pyrite (yellow), the filling of the fractures by Quartz
{white), and the later fracturing of both cuartz and
pyrite, with galens coming in to fill the later fractures.

Fige 2+ 18 a section fTurther slong the same line of
fracture and shows Sphalerite {brown) as well as some
galens (blue) invading the later fracture.



x 2590
Fige 3o
3pee. 15 = 13 ~ L. Stope

T!ai:. photograph shows a large grain of Pyrite
{yellow) being replased slong 1ts boundaries by Sphalerite
(brown}. 1% elso indieates the mutusl boundary relationship
of sphalerite and galens (blue).



x 50
Pigs 4.
Spec. 712, -~ 1304 Drift.
This photogreph shows Galena (blue} filling

fruetures in Pyrite (yellow) and Quartz. This is a
tyoieal relstionship observed in sll sections.



Figede
3pee. 720 - 12 ~ 4 stope.

Showing minute greins of Cheleopyrite (red)
in Sphalerite. The grains have rather euheiral outlines
and appear o have a sinilar orientation.

Thias seation slso shows an exeellient example
of replecenent of Tyrite by Sphalerite.




Flge ‘t
gpec. (12 - 1304 Lrift.

Illustrating the intimate and mutusl assccistion
of Galena (blue), Chaleopyrite (red), and Argentine
{grey), all being later than Pyrite (yellow).



%30
Pigs 1+

Pyrergyrite (red) appears to be contemporaseous
with Galena (bdlue] and Sphelerite (broman). The very
irregular grey meterial is Caleite, which is the same
general age as the Quartz but has the appearance of being
4 residusl product of the Silice erystallization.



Fige 8.
Spees {16 - L3-8 stope.

This figure 1o given to illustrste a condition
found %o & less merked degree, in all seetions, It is the
existence of & structuyral pattern to whieh the ore minerals
beve s tendenecy %o eonform. Thia figure sugpests thst the
larger structure which controls the loemlisation of ore~
bodies, may be repested ®ithin the ors-bodies where it
may control the minersl deposition, and hence it may be the
deciding Tattor in the economie possibvilities of s given
are-body.

This figure also shows an interesting oceurrence
of galens snd ehaloopyrite us aminute fissure fillings.



Fige 9.
Spee, 720 - 12«5 stope

Tllustrating the mutual relstionship of
Galena (blue) and Sphalerite {(brown) in & gengue of

- Quartz. The sulphides do not appear to be simple

fracture fillings; there is a strong -Iwmtioi that
some of the juartz has been dissolved (by means of
the differential pressures of whieh the fractures sre
evidence)., Then the metallics were deposited and the
Juartz re~crysitallized.



%100
Fige 10,
Spes. e 13~C 510D6.

' plhotogrephs iliustrate the scourrente of
aleetrun in the normal ore, 7The eleectrum oceoupies

o fractures in Pyrite and Juartz la the lelt~hand picturas
and between Ualena and "yrite in the right-hend one,
Other ssetions in the same specimern showed such smsller
veins of eleetruam iz Fyrite vut sleays wiih Gphalerite oy
Galena. This aspeurs 0 be ite typleal sssoeialion.

In the photogrephs, the Pyrite is colored

yeiiow, %he Galena, llue, tbhe sphslerite, brown, and the
electrun yeliow outlined in ink,



*QOLD RESEARCHY, DEPT. OF GEOLOGY & GEOGBAPHY, UNIVERSITY OF B.C.
ZBE BELATION OF SSLVER T0 IN SILBAE~PREMIER OR

A mecheniesl investigzation, using the Yaultain, "Super-Paunner® & "Infra-3iszer
yarech, 1938 by W, He ¥hite

— 1% bas long been known thet the gold et Premier cecurs as “Electrum®, sbhich
ia the neme given to any natural alloy of gold end silwer, dJeveral inveatigators

of the ore occurrences et Preuler have noted %hst the ratioc 4g/iu decreased

xﬁh depth; and they have sttributed $his to the changing composition 0f the
lestrus.

The natural conelusion drawn from this wss that ore~deposition was eontrollsd
by the temperature of feposition, i.s., at some concenirution of gold with
respest o silver in the aminerellizing "solutions®,the "Ireezing-point® of the
alloy would be too high %o allow deposition. Sueh a condition sould sutomatie-
ally limit ore-deposition in s vertiesl dircetion. A l.eans, in sn early
report o the Premier Celd “ining Uo., soneluded that this "Critiesl Horizon®
was mpproximetely 1507 below 74 level, that is, at en elevetion of about 1LOY,
Below this horizon, it was infered that physico-chemicel conditions were such
a8 to prevent denonsition of ore, and consequently little prospecting has been
done at the lower elevatious.

#1ith the aid of the new Hewlitair equioment it has been poasible to msohanics
ally analyse specimens of sre from various elewmtions and %o obSain inforaation
a8 1o the relation of silver to gold, and a8 % the composition of electrum.

Conelusnions: '

Thhe resulds of two pairs of enslyscs are %tobulsted Below. They are so clear-
cut and definite,that despite the Taet thet only four specimens from three
elevations pere avallable, this inwatigotor feela no bhesitation in seiting
out the following coneclusions:

1+ 'The goléd =nd silver oceur in the primary ore: ]
{a} is eleetrum with & constant composition of shout au 50%, ag 50%,
over the investigated range of 4707 vertieslly.
igwag B0% of the electrus particles sppear to be over 25 microns
B Siie.
{b} The rems inder of the silver is present zs silver sulpho-salts,
such as srpentite,; ruby-silver, and allied minersls,

2. These silver micersls do tend %o disepnesr ®i%h depth, and thie asccountis
for the decresse of the ig/au retio with fepth.'

3. Gmlens, when pure, carries 1little, il doy, silver. & rough calewlation
from these resulis indleates = cvountent of 2,5 On. ig« per ton ef pure

4, In the suse of the gold alloy, thermal conditions hed no signilicantly
different effeet at the lower slevations; aud tbere is no apparent physdk
gochenical reason why depozits containisg electrum should mot be found
et 8till ilomer slowtions.

8. 1In the onse of the silver sulphow-selts = these may be expecisd to
deerease in cusntity at greater denths., Deposition over & short verti-
eal range ie the normsl mode of veewrrsence of these minerals,



The palr of samples used for comparison in this test were:

M « from sill rlmsm~E1mmw ¥
31 - 1814 Drt 18301
1 <73 £ 65| 19 | 0.86 5. 6.3 61 17
2 =65 é 50| 23 | 0.20 Lg 26.0 13 16
3 ~50 £ 40| 16 | 0.12 g.az 34.3 | 12
4 40  #25 o | 0.97 '.g 50.0 s 10
| S Al 3. 53.8 5 11
7 <10 12 | 0.06 i.g 80.0 i 13
B - M. - S A1 0.04 - 202 , 5§
8PE #31 | - 73 100 | 3.7 165.70 | 45.4 || 100 100
1 73 65 9| 175 32,38 | 18.4 47 19
2 =65 ﬁ 50 21 | 0.5 22.55 | 45.1 f.‘! g
PRODUCTS | 3 -50 £ g 18 | 0.40 3.9.&& 49.2 10 ;¢
SPH #31 «40 F 25| 13 | 0.33 63.3 9 13
5 «25 £ 10! 312 | 0.28 1?.1'@ T 8 12
=10 12 g:z 21.31 88.7 7 13
1 =3 23 p23 28,00 | 121.8 (9 i7

¥elghted correctionss g - ﬂ.m wled
gq “ *ﬁtwm

This test reveals the same conditions as did test #1; mﬁiu
the ore has resulted in 2 re-distribution of the silver and electruy, whi
mmmpmummurmnnﬁmmmumam.

mmzmmtsafmehmlammm Due o
the close sim obtained by the Infra-8izer, it was possible to separate pure
electrum Z ., The snalyses of these uetaauc tips ma as followss

/Au

A
gg o meetm f;rau the ﬁ.rlt, MN mm g,u g»;g. g1.10
. 1,00

#31, m It 12 mm, ma. thﬂ%“m ratio
WL@ is more nearly correct.


http://ia.cspo.ns

ﬂeé snnlysis

Beupled UeTesr S1zes 15T
A - 70 #100 16.90151.0] 3.0/39] 10
B ~100 #150 12,85 1806 | 6-2130| 15
Spul 13-% St.] 1350 |0.94] 9.62] 10 : f
g ~150 #200 5.57|52.5 | 9.6 3| 11
D -259 801‘ 5140 57.8 13 “
B -100 4150 7.57l241, |32.0k6] 9
col 1802 )
gyg Cr| =i Ree. | 1820 [1.88] 100,4| 53| -150 #200 Tsb4 424, |55.5 1@6 17
Dt -2030 14.20{1879 |130. |48 T4
e ) Jontens | Ag content
'. : Al A A% ..;E"lini-a-
* .3 ’“ '3 s ‘a‘“, ) . » !.-1 . ok el a “, o
B |2.45| 6.76| 2.43 e.sol 8.26!10.7'0.19' 348820.4 0.14‘ 4.7] 34.0 g2 @8
C |2.02] 7.16] 3.54 B.fra| 7.a§|14.1m.13- 4,60435.5] 0,03 3.0 100. 88 17
I; 1.20{B.62]7.20 a.,’sﬁl 9.,10120.4] = -] - 0.11] 6.3] 57.3|0.22| 27. 523 98 92
B'|4.62|10.4] 2.25 | 1.79]| 55.6]18.8 - « ] = | le34] 141,05, 85 83
C'12.00] 6.46]| 3.23 |1.34] 66,9(50.0} - -1 - 2,04} 185.] 92. 79 80
D1l 21 8.90]7.35 |1455 148.!95.5 - -| - 1.35| 151.le1. 4.27| 458.010{77 179
Hotes: .

gold and silver are expressed as total content in ailligrems
The position of a partiele on the panner surface is a funection of its 535G &
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i%s surface. The normal position of argentite would be nesr the tip, but
owing to its breaking finer than galena, it tends tocolleet with the
lowey density products; henece, the tip, in the cosrse feeds, consisis of
nearly barren gelena and ﬂw%mu ifiowever, in the -200 mesh feeds where
the size difference is less the argentite tends to take its proper posit-
jon, thus inereesing the ig/iu inm the higher density (%ip) products,
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carrying 0.014 oCz. gold pe
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ware ob‘éa ed,
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/ Table 1 gives, for each or the four products, its pereentage wsight or

the total sample, its gold content in ounces per ton, and the percentage

it contained of the total gold of the original sample, i.e., the

percentage distribution of the gola'/ Tkl 'f"‘”‘“ - f“ b e
i.,xq-r é‘i}:,,,. y B {J ;i. *cl o Eeen f e Y .,./
Superpanner Product % Weight of Gold Content Pafaentage
: ) Total sample {oz. per ton) Distribution of Gold
Tip -- 2333
1. £argely galend cesescone 0.01 'M, ) 27.20 . 14é-2o 11,3 iék?
2, ° "  arsenopyrite ... 0,09 . 0§ 15.20 MW 57,0 3‘}6/
B ) PYTite ssocvssee Csd) -2° 0,90 ’.J& 15.3 Zl‘v\‘
4. »  grhalerite, with /53
a 1ittl‘o quart? «e 0,07 2F 0.39 .07 1.2 7‘ 6
g - s T35
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é‘ > P ES Leinsiy
?Jé’;gi“"l"} T | ::? rf(‘~ o B \“"_..«.M,, =
- 3 - s f"g P iy ‘,f";‘.i‘:-':
AT m losses were thus- iﬁ;ﬁ par cont. &Galeula tion will
6
show jfhat the combined supserpanner ooneentrata carrieﬂm:z gold per ton.
ﬁ?fh a@rsady | ﬁm m’frﬁ' Lonionddi  Bibide 1A ““fu fa,&fw *‘,e{,{n. Ao,
The most interesting faet brought out by the tean however, is that the
ohorndt 1Ohe fotndith

!/ W arsenopyrite coneentrate, amounting to

f one per cent
T

of the weight of the originsl sample, carried nesrly per cent of the

gold values.

e

33 “1;’ !"I
( 7)*{"‘1"% There was not sufficient meterisl available to make super-

i
)
#

')‘panner congenyrates of the seversl infrasizer products, It is hoped to under-

| /teke this work in the nesr future.

. "

In another test, & 400-gram semple of Ploneer tailing 5
carrying 0.015 oz« 20ld per ton, was sized to plus-200-mesh in & Bell secreening
machinss The minus-200-mesh meterisl was further sized in the infrasizer

and the several products welghed and assssyed. The resulis are shown in




