ORE FROM THE SILVER ISLAND PROPERTY - ITS
MINERALOGY, TEXTURES AND PARAGENESIS,

6UUZ298

JAES GORDON HNMURRAY

THE UNIVERSITY OF BRITISH COLUMBIA
1957



1376 W 7th Ave,
Vancouver 9,3.C,,
April 22, 1957,

Dr. R.,M, Thompsen,
Prefesser,Crystallegraphy and Mineralogy,
University ef British Celumbia,
Vancouver 8, B,.C.

Dear Sir:

I respectfully submit the fellewing repert "ORE
FROM THE SILVER ISLARD PROPERTY - ITS MINERALOGY, TEXTURES
AND PARAGENESIS* as partial fulfilment of the requirements
for the Geelegy 409 ceurse given in the Department of
< Geelogy, U.B.C. in the 1956-57 winter session,

Yours sincerely,

Z%zonza,dﬁz‘Ckhuobt .
ames G, Murray



TABLE OF CONTENTS

Lecation
Histery of the preperty
General Geeoloegy

* 0 08 ® 0 0 0

Megascopic Examinatien .,....

Thin Sectiens ,.....
Polished Sectiens

Paragenesis ,,.. ...

Time - SequenCQ Graph s e 00008 e

Vandeveer Diagram ....
Coenclusien ....,.eccoess
Appendix
Babine Lake
Silver Island ..

Bibliegraphy ..

*« 5 8 5 008 0808 50 s

[ NN NN IENEE R

© .

4 8. 08 % 8 02 "B RO O T

"9 00200 008

of the preperty .....

e 9o o 80 80000

5 088506800000

® 0 6000808

9 05000 e

s ¢85 8 0 ¢ 080 0080

8 9 ¢ 20 885500

.....

® 5 5 9 950 850900000000

8 55 6 9 08 0 5 60 96T O H TS e L LD E eSS eSS

» 9 & % 50 8 5 0 9 08 e S 6 C 06 e

® o o5 00890

Appendix

Appendix

. .Appendix

~N W+

o]

14
15
15
1€
17

2A
9A



LOCATION OF THE PROPERTY

Silver Island,with an area of 22 acres,is situated 3000
from the seuth shore of Babine Lake in the Smithers - He zel-
ten Mining District in northwestern British Celumbia, Babine
Lake, 105 miles long and 2-6 miles wide, at an elevation of
2222' above sea level is approximately 50 miles east of
Smithers and 75 miles nerthwest of Vanderhoof. Silver Island,
essentially flat, elliptical in outline, 1300' long and 750
wide, is 25 miles nertheast of Burns Lake near ¥hich lies the
Canadisn National Railway frem Vanderheof to Smithers, The
Silver Island property is accessible by boat from the south
shore of Babine Lake and from there by road to Burns Jake,

Smithers and Vanderhoof. (see maps, Appendix 1A and 2A)

HISTORY OF THE PROPERTY

Prespecters were attracted te the Silver Island area
as a result of successful Ag-Pb-Zn showings in the Smithers-
Hazelton liining District in the late 1300's and early 1900's,
The Silvqr Island Mining Cempany was fermed in 1925 and the
Taltapin Mining Company was formed in 1920, The Silver Island
Mining Cempany owned 8 claims at that time (twe under Babine
Lake, one cemprising the ®"Silver Island claim" covering the
surface of Silver Island, and the remaining claims on the
mainland), All the important surface showings were confined
te Silver Island, A shallew shaft was sunk and two short
drifts were driven, The author regrets that, due teo the lack
of accessible recent material on the property and to the fact

that he has net seen the preperty personally, the present



status of the preperty is net known te him,

GENERAL GEOLOGY

A geed preportion of the Babine Lake area is drift-

covered but it consists of sheared and bresciated tuffs,

rhyelitic fleows,

Hazelton Greup ef Jurassic age,

tuffaceeus sediments and andesite eof the

Intrusive into these volcenics

are dykes and stocks of quartz diorite, granediorite and

dierite with seme quartz porphyry

intrusiose present, The

majority of the intrusives are Upper Jurassic in age and

compese the Post-Hazelten Group.

Reproduced below is the

geological celumn fer the Hazelton - Smithers Mining District,

AGE

GROUP

ROCKS PRESBENT

UPPER
JURASSIC

POST-HAZELTON GROUP

lamprophyres and
quartz dierite dyk es
granodiorite,quartz
diorite and diorite
stocks

JURASSIC

HAZELTON GROUP

rhyolite and quartz
porphyry intrusions_ .

tuffs, flews, breccias
and lava flews of and-
esitic and rhyelitic
compesitien,Dykes,6 stocks
sediments and tuffaceeus
sediments,

argillites,quartzite,
conglemerates,

Andesitic tuffs and lava
flows,

About half ef Silver Island is dark green diorite and the

other half rhyolite with the contact diagonally acress the

island. Rhyoelite alse outcreps on the south shore of the lake

epposite the island, The rhyelite dips southerly ag approx-

imately 45°,Several fissure veins (B/ 8450) in the diorite

and rhyelite, only inches in width,
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show in the reck outcrops,




The mineralization /traceable fer 50' or se en the surface)
eccurs in replacement veins of quartz and calcite gangue,
breccia filling and fissure veins of the same compositien,
The main minerals feund are tetrahedrite,argentite,native
silver,chalcepyrite,Zzalena,pyrite and sphalerite. Reportedly
nuggets of silver were found, It is an extremely rich show-

ing as shewn by the assays ef the best ere,

Grade: Au Ag Cu Pb Zn
_ ozs ez3 % %4 %

of selected sample of
small bunch ore trace 243,6 3.0 - 3.0

sample of picked ore trace 693.6 8,0 - 3.0
sample eof ceuntry reck

by dierite-rhyolite

cintact trace 9,2 trace 2.0

sample of best ore eon
the surface trace 556,0 5.5 05 7.0

HEGASCOPIC EXAMINATION OF THE ORE

Specimens of fresh and weathered ore believed te be repre-
sentative of the preperty were examined, It censisted mainly
of dense delemite,brecciated volcanics (undifferentiated)
and altered tuff, Sulphide and sulphesalt mineralizatieon was
found in crystal-lined cavities miarelitic cavities,6 breccia
fillings fissure and replacement veins ef quartz,calcite, and
delomite witheut exception, The minerals identified frem these

specimens by means ef meggscopic properties are listed below,




Metallic minerals:
Pyrargyrite Az3(Sb,As)S3

? Argentite AgoS
Chalcopyrite CuFeS,
Galena Pb8

Sphalerite (zZn,Fe)s

Nen-metallic ninerals:

Deolomi te Cauz(003)2
Calcite CaCO3
Quartz 8i0,

Chalcedeny 8o, ( cryptecrystalline)

Siderite FeCO3

Limenite hydrous iren oxide
Malachite Cu2003(OH)2
Azurite Cu3(co3)2(0H)2

Barite (?) Bas0,

Chleri te H4(Mg,Fo)3 (81,A1), 0g

Pyrargyrite« it is the main metallic mineral present and
eccurs a&s nmassive and disseminated grains replacing
the silicious carbonate veins,]It is equally imperteant
as disseminated and massive replacements in the miare
slitic delemite-iand quartz-carbenate breccia fillings,
Minute amounts are seen in the dense and conmpact
doloni te,

Argentite- it is restricted generally te cavity fillings in

the miarolitic dolemite where it eccurs as pretruding



blebs, In places it winds between crystal beundaries as

snmall, irregular, waxy,repe-like veinlets, It is conspice

uous but net plentiful,

Chalcepyrite« it eccurs as disseminated or massive grsins in
the miarolitic dolemite, breccia fillings and silicieus
carbenate replacement veins, As veinlets and blebs it

replaces the pyrargyrite, A censpicuous 5 - 10%,

Galena- the fractien of a per cent that was seen eccurs as

subhedral grains in the doleomite, It is possibly cavity

filling as well ss replacement in eccurrence,
Sphalerite- it eccurs in the silicious calcite veins as tiny,

pale, honey - celored te straw - celored crystals, It was

net seen asspciated with the metallic minerals pessibdly
due more te its celeur than te any presumed absence;
later "pelished sectien® work substantiated its presence,

Delemite- it eccurs as a massive, derse, cempwct reck with

practically no mineralization, lere commonly it is miare

olitic and vuggy with crystal crustificatiens en the

breccia fragments and on the walls of fissure veins,

It is the mest abundant mineral prvesent, B uff celered,
Calcite- it usually occurs as fine-grained replacement and

fissure filling veinlets, In places it is coarosly €ryste
allized with the crystals growing areund prejecting

crystals of quartz, White celered.

Quartz- it is feund as veinlets and stringers with vug-like

inclusions ef delemite, The coarse grained quartz eccurs
8s blebs and elongate crystals , The crystals en the walls

of the fissure veins shew comb structure,

N



Chalcedeny- it is depesited areund the gquartz crystals in ene
Place only and shows the typical celleferm structure,

It is a hazy white te translucent milk - white in
celour,

Siderite- it eccurs as fine grained, massive, brewn celensd
carbenate inclusiens in seme of the fissure veins, It is
noet plentiful and it is asseciated with the partislly
altered parts eof the veinlets,

Limenite~ it eccurs as a rich brown ceating and a scattered
coleuratien where the ere is weathered and exidized,

Malachitee« it eccurs as a green coleuratien and as dissemin-
ated grains in the weathered ore. It is net striking-
ly neticeable,

Azurite- it is feund as & blue celeuratien and as dissenine
ated, irregular grains in the weathered and exidized ore,
It is mere plentiful than the malachite and the blue
celouratien is very noticeable en the weathered spec-
imens, Ne particular stnuctures were seen,

Barite- the presence of barite at one time or another is
suspected because of tabular, plate-like , euhedral
crystal vavities in the dolcmite, Ne alteratien products
&ppear in er near the cavities,

Chlerite~ it eccurs in seme of the greenish, altered inclus=
iens and wall alteratien in the breccia, It is ine

variably assecisated with the velcanics,



THIN SECTIONS OF THE NON-OPAQUE MINERALS

Feur thin sectiens were examined, They &re not tetally repe
resentative but they de show seme of the textures one would
expect te find in fissure filling veins, They contain the mere
impoertant nen-epaque minerals met in this study, Listed
below are the four main minerals present,

Dolemite (buff, warped crystal faces,no HCl reactien,

cearse grained)

Calcite (white, flat crystal faces, HCl test pesitive,

usually fine grained)

Quartz (white - grayish white, hardness 7 )

Sphalerite ( pale straw-celered, minute crystals)

The delomite and calcite were differentiated by cemparing the
thin sectiens to the reck frem which they were cut and testing
the respective types of carbenate with celd HCl.

The dolemite is mainly massive but the outermost areas (free
surface areas) show euhedral crystal develepment with & cheve
ren-like zening in the crystals, The zening is due te minute
dirty inclusiens, Fine grained calcite veinlets with fragments
er inclusiens of the zoned dolomite cut and replace the slie
ghtly brecciated delomite, Quartz replaces the fine grained
calcite in the stringers as irregular disseminated grains,

The quartz has a wavy er undulating extinction, Sphalerite

(high relief, isetrepic) is found enly in this silicieus cale
cite, It is mestly equidimensienel with..an alteration hale of
yellew stain, Although dodecahedral the sphalerite shews cubic
and ectahedral cleavage forms as expected, Later veinlets of
medium grained calcite with ne silica cut the giliciens veine

lets of calcite and the dolomite, Finally, small veinlets p?f

7



fine crystallized quartz cut all the previous veinlets and the
delomite, There are inclusions of carbenate in these veinlets,
Under X - nicels the quartz has the appearance of & white and
gray mat of toothpicks with small euhedral hexagons scattered
threugheut, The carbenate inclusions have the appearance of a
biscuit beard with rectangular and hexagonal sections of

quartz impregnating it, This is sieve texture ( appendix 3A),

EXAUINATION OF POLISHED SECTIONS
Ninetesn sectians were examined and the fellewing minerals
identified en the basis ef chemical, physical er eptical
properties and etch tests,

Chalcepyrite HNO., fumes tarnish, all ethers negative

yeliow colour
hardness C
slightly anisotrepic

Galena galena white

black triangular pits
isotrepic

hardness B

HNO. turns black without effervescence

3

true gray

iso tropic

- internal reflection

« hardness C

- etch tests negative except aqua regia =
brown with effervescence

Sphalerite

Pyrargyrite light greenish er bluish gray
- isetropic

-brittle

-hardness C

deep red internal reflectien
fusible at 1

- HNO3 - nil te brewn with irridescence
HCl - nil te brewn
KCN =« tarnishes brewn, brings out scratches
KOH « nil te faint tarnish

FeCl3 nil te brings oeut scratches

HgCl, - nil



Polybasite (Ag,Cu),q (Sb,As)2 81,

- excellent pelish

hardness C

- strengly anisetrepic (light gray, light bdbrewn,
dark brewn, black)

- very light gray

- satiny surface

- HN03 « nil te brewn with some effervescence
HCl - nil te brewn
KCN « turns black and brings out scratches
KOH - negative
FeCl3- nil te irridescence

HgClz- tarnishes quickly irridescent te hrown

Argenti te -light gray
- isotrepic
hardness A
sectile
surface with fine scratches due te polising
HNO3 - darkens & bit but ne reactien

HCl <« fumes tarnish and hale does net wash
off

KCN « turns brown and brings eut scratches

KOH - nil

FeCl3- turns irridescent

HgCl,- stains immediately irridescent

Chalcepyrite

It eccurs as veinlets, blebs and irregular replacement bodies
in the cerbeonate gangue, In places it encleses euhedral rhembs
of dolomite or has straight - line contactsuwith it with ne
replacement eccuring. Perphyreblastic triangular ocutlines en
the chalcepyrite against the carbenate &are common,

It shows mutusl boundaries texture with the polybasite even
when veined by it, It eccurs occasienally discontinuously
with polybasite in the same fracture in the pyrargyrite,

Blebs, irregular patches, stringers and veinlets ef chalco-

pyrite cut the pyrargyrite giving mutual boundaries and cusp

9



textures, In places it shews & pseude - eutectic texture with
the pyrargyrite te invariably ferm an "aureele” areund a
polybasite veinlet (appendix 5A), Most of the chalcepyrite
has pelybasite and pyrargyrite asseciated with it, Elengate
blebs and stringers ef chalcepyrite cut acress the gangue -
pyrargyrite contacts,

It eccurs as tiny blebs with the sphalerite or is enclesed
by it., The chalcepyrite - sphalerite centscts are straight
8and clear cut, Cusp texture, with the cusps in the sphalerite,
and mutual beundaries texture are the rule,

Chalcepyrite occurs as rims areund the argentite, It
apparently replaces it in preference te the gangue, A few
parallel, oriented needles ¢f chalcopyrite were seen in the
argentite which may be replacement aleng cryatallegraphic
directiens, Cusp texture was seen with the cusps in the argene
tite,

It eccurs as irregular blebs in and areund the galena with

mutual boundaries texture the main relatienship.

Galena

Galens - gangue contacts are irregular, The galena occurs a8
replacement blebs or grains in the carbonate and se cuts the
zening ebliquely,

It eccurs as small bledbs in the:pelybasite showing mutual
boundaries relatiens,

The galena occurs as blebs in er adjacent te the chalce-
pyrite with sphalerite usually present (appendix 4A & 7A).

There is the eccasignal irregular bleb of galena in the

pyrargyrite and they shew mutusl beundaries texture,

10



Sphalerite

It shews mutual boundaries texture, euhedral outlines and
straight « line contacts with the gangue,

The sphalerite is almest invariably in polyubasite and ex-
hibiting mutual beundaries er cusp texture, It seems te
eccur only in single blebs which are a matter of a
hundred micrens acress, (appendix 3A & 4A )

It is eccasioenally feund in the pyrargyrite as small blasbs,
Nutual beundaries relatienships are the rule,

Sphalerite is alse found as subhedral grains in the chalcoe-
pyrite, lMore cemmonly, mutual boundaries texture, straight-
line contacts, cusp textures with the cusps in the chalce
epyrite prevail between the twe minersls (appendix 4A ),
Rarely are tiny emulsien blebs ef sphalerite in chalcepyrite
found,

Relatienships between argentite-sphalerite and galanal

sphalerite ceuld net be found,

Pyrargyrite
The pyrargyrite occurs as large massive grains that replace
the carbenate gangue but seems to leave the quartz crystals
unchanged, (appendix 4A ) . The pyrargyrite being brittle
seems te have been fractured,
It shews porphyreblastic outlines, mutual boundaries texte
ures, and pseudp-eutectic textures in its relationship with
chalcopyrite, Cusp texture with the cusps in the chalcepyrite
was noticed, Pyrargyrite alse occurs as blebs in the chalce-
pyrite,

The pyrargyrite cuts the sphaleritee-chalcepyrite centacts

11



in places, lMutual beundaries texture was neticed Also between
the pyrargyrite and sphalerite,

Pyrargyrite replaces the galena and may er may net replace
the argentite with which it shews cusp texture with the cusps
in the argentite, It shows mutual boundaries er straight - line
contacts with the galena, There are some irraegular blebs of
pyrargyrite in galena and the two are cut er surrounded by
pelybasite,

Pelybasite

It eccurs as massive replacements inthe carbonate gangue
and as irregular blebs cutting the carbenate,

Veinlets of pelybasite cut the chalcepyrite-pyrargyrite
contacts,Cusp texture with the cusps inte the chalcepyrite is
present, Pelybasite seems to ceme in en the seme fracture as
the chalcepyrite but it seems te replace the chalcepyrite
discentinuously,

Polybasite replaces the pyrargyrite as irregular veinlets
and aleng grain boundaries te give a "rim texture” (appendix
8A ). It shows a cusp texture with the pyrargyrite alse with the
cusps in either minersl, Discontinueus veinlets and blebs of
polybasite are alse present in the pyrergyrite.The polybasite
seems te replace the pyrargyrite preferably where there is
galena, sphalerite or chalcopyrite., The pelybasite leeks super-
impesed en the chalcepyrite and pyrargyrite because of the
differences in relief,

Jt cuts the sphalerite and gangue contacts, Cusp texture

was seen with the cusps in the sphalerite,

Mutual boundaries texture,cusp texture and straight- line

12



centacts are the main relationships in its asseciatien with
argentite, There are seme rims of polybasite on the argentite
which may be a replacement texture., These rims are irregular
and very in thickness se they should net be envisionmed as
geometric patterns, The polybasite is exceptienally similiar
te the argentite in celeur,hardness and esseciatimans, The satiny
surface, lack of sectility and absence of scratches ef the
pelybasite were used continuously te distinguish the twe miner-
als and te test for them after each change of position ef the
sections, QOptical propertiees were coriclusive when eny doubt
still arose,

The pelybasite replaces and surroeunds the galena, It is
darker than the galena and shows mutual bounderies texture
with it,

Argentite

The argentite has triangular and rhembic outlines en
accoeunt ef it being in trhe interstices of the dolcmite, Its
relatienship with the carbonate gangue ie ene that gives strike
ing effects, It gives sharp outlines to the contacts, In places
it encloses dolomite rhombs te give the dolomite a porphyro-
blastic texture (see appendix 7A )..Almost without exceptien
the argentite-dolomite gangue contacts are astraight-line
contacts that are parallel to the zoning in the carbonate
brought eut by etching with HCl and HNO3. Argentite alse eoccurs
88 blebs and veinlets in and around the carbonate crystal
centacts, 0ften it is marred by fine lines which extend all the
way acress it, Frequently the argentite has a berder or rim of

chalcopyrite, (appendix 3A and 6A ).,This was used fer a while

13



by the auther as a criterien of recognitien eof argentite but
later feund that polybasite was alse intimately present in
many cases,

Argentite shows cusp texture with polybasite with the cusps
in the argentite,

It seems to be preplaced by chalcppyrite and usually assece
iated with it,

The argentite shows mutual beundaries texture with the
sphalerite with the latter tending te hbe subhedral, Cusp texte
ure with the cusps inte the sphalerite was alse neticed,

Mutual boundaries texture only was seen between galena and

argentite,

PARAGENESIS

Fracturing ef the Hazelton and Pest-Hazelten Groups set the
stage for the later mineralization,Carbenate solutiens of
delemite and calcite precipitated these minerals in the epen
spaces mainly but seme replacement toek plase in the country
rock, Intercrystallizatien movement teok place in these fract-
ures,Follewing a8 peried of initial silicification ef the cerb-
enates a series of carbonate and quartz veinlets were formed,
Seme time might have elapsed before the first sphalerite was
fermed but there is the possibility it appeared at the time
of the silicificatien ef the carbenate., A graph with the

elenents or minerals pletted againat.time will shew the para-
genetic seguence of the metallic minerals quickly and briefly,

A "Vandeveer diagram” will be given te show the mineral

relatienships, These illusteations should cever the depesit
fairly cempletely,
14



Minerals
and
Elenents

Time-Sequence Graph

Practuring m—m— e e e - — —
Carbenate ——
Quartz
Carbenate
Sphalerite _
Galena

Chalcepyrite

Argenti te

Pyrargyrite

Fracturing

Pelybasite

Time

Pelybasite

Pyrargyrite\\\w,

Galena

Sphalerite

5

Chalcepyrite

Argentite

VANDEVEER DIAGRAK
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CONCLUSION

The Silver Island shewing is &n extremely rich depesit, It is
an epithermal fissure vein, breccia filling and replacement
depesit as it has the fellewing characteristics,

--= Iren-peor sphalerite
--- Gangue minerals are quartz,chalcedeny,calcite and dolemite

Prepylitizatien and silicificatien

-~~~ Structures; cemb texture,celliferm banding,zening ef the
dolemite

~-- All the metallic minerals are feund in ether epithermal
deposits

The temperature of formatien was prebably belew 250 C, The
initial fracturing,presence ef carbenate and sphalerite were
prebably the impertant ere centrels aleng with any structure
that may be present, In all prebability the ere is restricted
in depth and dees not extend belew 400 feet beneath the surface.
The highest grade ere can be expected te be found where the

dolomite and calcite are miarelitic and the carbonates are

silicious, e ther things being equal and favorable,
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argentite

40u diam,
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Carbonate in quartz
crystal veinlet,Note
biscuilt-beard er sieve
texture of the inclu-
sion due te the quartz
crystals,

Polybasite and sphal=-
erite showing mutual
boundaries texture,
Sphalerite and pyrarg-
yrite showing cusp
texture,.Pelybasite
later than sphalerite
and pyrargyrite,

Chalcepyrite (ch)
replacing argent-
ite in preference

to carbenate gangue,
Argentite showing

polishing lines,



| Chalco-
Pyrife

Palyén.s ite

120u diam,

A yreargyri fe

1160Qu dian,

Chalcopyrite and sphalerite
(sph) showing mutual bound-
aries texture,Pelybasite
and chalcopyrite showing
cusp texture,Appreximate
width of polybasite veinlet,

Typical associations of
chalcepyrite (ch),sphaler-
ite (sph),polybasite (pelyb),
and pyrargyrite,Nete select-
ivity of the polybasite,
Polybasite is the latest
nmineral to form here,

Cemposite polished section
diagram,etched and restored,
Galena (g) replacing carb-
onate and argentite (arg)
filling interstices,Chalco-
pyrite replacing pyrargyrite,
Polybasite (polyb) replacing
pyrargyrite (pyr) and chalco-
pyrite (ch).Quartz (qtz) as
euhedral hexagons in pyrarg-
yrite (net replaced),

4A



Veinlet of pelybasite (pelyb) replacing
pyrargyrite (pyrarg) with "aureole" of
chalcepyrite (ch) showing pseudo-eutect=
ic texture with the pyrargyrite,
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x 80

Polybasite and argentite (arg) with
boundary of chalcopyrite (ch),.Note
gtraight-line contacts with gangue
{black),



Sphalerite (sphal),galena and chalco-
pyrite showing mutual boundaries
texture,Polyhasite and pyrargyrite,
to a lesser degree,

1160 u diam,

Etched with HCl and restered
te sheow striking features and
textures Nete straight - line
contacts with carbenate, Facets
ef argentite filling inter-
stices with sides parallel to
zoning, Perphyroblastic rhombs
of dolemite in the argentite.
Nete veinlet of argentite
betwaen grain boundaries ef
carbenate.
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x 80

"Rim texture" fermed as a result eof
polybasite (pelybd) replacing pyrarg-
yrite and chalcopyrite (ch, bright
white) along grain boundaries and
gangue contact (black),
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