A MICROSCOPIC EXAMINATION OF
ORE FROM THE QUEEN MINE
BRITISH COLUMBIA.

GEOLOGY 9 THES/S ' A.G LYLE
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1. INTRODUCTION,

The following ie & report on the microscopic examination
of the Queen liine ore. T™he purpose of thie examination wae
to determine the minerale present in the ore, the paragen-
ecie of these minerals, the manner of occurrence &and sesoc-
iation of the valuable minerslg, and to discuss mattere af-
fecting the treatment of the ore. The firet part of this
report deale Briefly with the location of the mine, the gen-
eral geology of the district, and the geology of the Queen
mine. “he main part of the report givee & ghort megascopic
gtudy of the snecimens, and in detail, the observatione of
the microsconic examinatione, diecuseing the relationship
and paragenésie of the verioue minerasle, and the occurrence
and aseociation of the gold. <he lstter part of the report
givee the conclusione drewn from the etudy of the ore in re-
lation to erushing and trestment of the ore.

11.*LOCATION OF THE QUEEN MINE,

The Queen Mine ies located in southeastern British Col-
umhia. It ie in the Selmo map-&rea, which liee between
longitudes 117° and 117030¢, and latitudes 49° and 49°15¢,
juet south of the Neleon Kootenay dietrict. In this Salmo
map-area is, what ie known ag, the Sheep Creek area., fThie
area takee ite name from that of a tributary of the Selmon
river, which joine thie river at a point about four miles
from the village of Salmo. The area ig about twenty-five
milee due eouth of Nelson, B.C. The Queen Mine ig just

above the junction, of Waldie Creek with Sheep Creek.

*9he Miner, Ymir Sheep Creek Number, July 1935.



This mine can bhe reached by & branch line of the Great
Northern Railway, which passeg through Salmo, and thence
twelve milee by rosad.

111.*HISTORICAL NOTE.

In July 1896 the firet of the group known as the Yellow-
gtone (lying 800 ft. north of the Queen) wes located and in
September of the same year the Queen nmine was staked. De-
velopment of the yellowetone commenced late in the summer
of that yvear and in the three succeeding yeare all of ite
known ore was developed. The erection in 1900 of a 10 ton
gtamp mill, ueing amslgamation only, wae completed for the
purpose of extrecting the gold from thie ore. During thie
and the following yvear approximsately 17,000 tone of ore were
treated which produced 5,552 oz. of gold and 4.354 oz. of
gilver., No dats is aveileble following any further pro-
duction from the Yellowstone vein, s

kiine

During this time the development of the Queen,wee push-
ed shead and in 1902 ite firet ore shipment wse made. In
1906 an amalgamation between vYellowstone and Queen took
place, the Yellowstone mill wae increseed to 20 stamps and
table concentratore were added. WMuring the lo year operat-
ing reriod, government records and other data show total
production from the Queen mine to have been in the neighbor-
hood of 118,000 tone valued at $1,024,726. The efficiency
of the mill wee not great and it ie doubtful if the gold
produced renrecented & 65% recovery.

Adverte economic conditione caused by the World War

¥*ohe Miner, ¥Ymir Sheep Creek Number, July 1935.
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resulted in the closing down of the mine in 1915, It was
reopened in 1916 to mine the broken ore remaining in the
gtopes. Unsuccessful development on the lowest level and
high miner wages influenced the decision to euepend oper-
ations.

In Septemher, 1933, after securing optione on several
adjoining groupe of claims a consolidation wae effected,
and the present company-fheep Creek Gold Minese, Ltd., was
formed. Dewatering was completed late in February 1934.
wxploratory work warranted the construction of a 150-ton

mill, which went into operation on nay 20, 1935.

1V."GENERAL GEOLOGY OF SHEEP CREBK AREA. (coe page 30.)

Yhe gold deposite now heing developed in the Sheep
Creek ares occur asg fisesure véins cutting the harder quartz-
ifes of the upper pert of the Héno and Quartzite rRange form-
ations. Tocally these ore-horizone are recognized as being
three in number and are termed the Reno, Nugget, and Mother-
lode quartzite heds. <+“hece three ore-horizone strike about
159 eaet of north and dip eteeply to the east. They vary
eomewhat in thicknese. ‘he Reno quartzite showe & greatect
width of 1500 feet measesured horizontally. The liugget
quartzite ie 700 feetr-in thickneee &nd the kotherlode quartz-
ite ie nearly ae thick at these pointe. wpetween 300 and
400 feet of argilaceous echiset separate the Nugget and
Motherlode quartzites, while over 1000 feet of gehist and
calcareous cedimente ceparate the Nugget from the Reno
auartzite beds.

*i¢he miner, ¥Ymir Sheep Creek Number, July 1935.
*jMemoir 172, Geological Survey of Canada, 193%4,
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The gold occurrencee can be deecribed as mineralized
quartz-filled fault fisesuree cutting the three recognized
quartzite bede in an eagterly direction, and in moet csaces
nearly normal to the strike of the bede. 7The direction of
movement in these fault fiesuree ie described as & westerly
movement of the south wall with relation tofﬁbrth wall, with
the dieplacement varying from a few feet to about 200 feet.
the amount of movement along the fissuree, controle to s
certain extent the formation of ore-shoote, in that it hae
been reeponeible for the opening as well seg compression of
certain parte along the sinuous fissurese,

V.*GEOLOGY OF THE QUEEN VEIN.

The Queen vein strikee north 65°g. and is in genersl
practically vertical. It hae & length of about 1200 feet
in quartzites. ‘The mine workinge ehow the quartzitee to be
in the form of & tight overturned anticlinal fold. fThe west
ore-bodies in the mine dip to the west, and in the eastern
end the ore bodies dip to the east. <Jhe quartzitee in the
gcentre of the workinge are srched and tightly folded, snd
go few ore bodies have heen found in thie section. Oxidation
6f the Queen vein ceared at the level of Waldie Creek.
Secondary lesd and zinc minerales have been glmost entirely
removed,

V1%*ORE RESERVES AND rRODUCTION.

the ore recervee of the Queen vein apparently have
been devleted. <he total value of production amounted to
$2,500,000. +The Sheep Creek Gold Mines, Ltd., now obtain

“fhe Miner, Ymir Sheep Creek ijumber, July 1935.
**¢c.I.M.M. liareh, 1938.
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the greater part of their ore supply from the “Hideaway vein.

vll. MINE}B\LOGE‘OF THE QUEEN MINE ORE.

Minerals in order of pfominence.

1, Quartsz.

2. Pyrite.

3. Pyrrhotite.

4, Svhalerite.

5. Chalcopyrite.

b. Galena.

7. Gold (native)

The gangue mineralg conegiet meinly of white, grey, &nd
occaeionally hrown stained, guartz and in a few samplee a
very emall asmount of eslcite.

vhe metallic mimersle sre mostly in the form of eul-
phides, which constifute sbout 10 per cent of ore. Of these

gulphidee; pyrite and pyrrhotite are by far the most abund-

ant.

V1ll. DESCRIPTION OF POLISHED SECTIONS.
———— e s e

a. Megascopiclﬂxamination.

Specimen No. 1.

The gangue ie grey, white, and brown stasined quartsz,
making up about 50 per cent of the epecimen,

“he only abundant metallic mineral present ie
pyrite.

Specimen No. 2.

‘'he gangue is mostly white &nd grey quertz, and

ie about 50 per cent of the epecimen,

¥ An east west fissure 800 feet soulh of Queen vein ,on the east side of
Waldie Ereek ( Page 7a)
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7he metallic minersle coneiet primarily of pyrr-
hotite. A smell amount of pyrite and chalcopyrite ce&n &lgo
be seen.

Specimen No. 3.

‘"he gangue is quartz, making up 75 per cent of the
gpecimen. A

“he metallic minerals coneiete of pyrrhotite
filling frsctureg in the quartz,

Specimen No, 4.

The gangue is white, grey and brown stained, qusart:z
amounting to about 50 per cent of the specimen.

The metallic minersle, precent in coneiderahle
quantitiee,.are pyvrrhotite and ephalerite. A emall amount
of chalconvrite ean also he seen.

Specimen’ No. 5.

‘“he gangue ies white and grey quartz, which is
about 50 per cent of the specimen,
the metallic mineral is msegive pyrxite.

Specimen No. 6,

"he gangue ie white and grey quartz. which is
about 25 per cent of the especimen.

‘The metallic mineral is maceive pyrite. ke char-
acter of this epecimen ie eimilar to epecimen No. 5.

specimen No. 7.

The gangue ie white quartz, amounting to 10 per

cent of the specimen.
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T“he metallic minersle are prsasctically maeeive
ephalerite with & very small amount of pyrite in the quartz

gangue.

B. Microecopic Kxamination.

gpecimen No. 1. (see page 12. )

The gangue in thie epecimen ie mostly white, grey,
and brown, quartz. In the brown stained gquartz there appeares
to be a few dote of calcite.

The metellic minersls precent are pyrite asnd s
few esmall irregular greine of chalcopyrite.

Pyrite obviouely wae the firet fiseure filling
mineral, It occure in this epecimen both &t rsther coaree
cubiec graine, and se a fine-grained irregular mase, gvid-
ently there has been a marked fracturing of the pyrite and
the tiberated cubic crycstale and the fine broken material
have been cemented into poeition by the later quartz. It
ie intereeting to note that in the later fracturing of the
pyrite-quartz-mase the frezcture, in slmost every cawe, tra-
versed through the quartz end around the pyrite embedded
in the quartz, indicating the greater reciestance of pyrite
to a ghearing force. No free gold was ohegerved in thie
gpecimen,

Specimen No. 2. (eee page 13.)

"he gangue in thie specimen ie white, grey, and
brown stasined, quartz.
‘“he metallic minersles precsent are pyrrhotite,

nyrite, evhalerite, and smell amounte of chalcopyrite,



galena and gold.

‘“he pyrrhotite, pyrite, and ephalerite, occur as
an admixed msse. ‘The chalcopyrite appeares only in the frac-
tures of the guartz gangue.

Galena occure in rare, very cmall epecke &nd can
be seen only under & high magnification. ¢he galena appears
to border the ausrtz and ephalerite.

Native gold in thie epecimen was very eca&rce and
extremely fine. Only one »nerticle of gold was observed
under & high magnification. <The gold wae associated with
the ephalerite and galena, |

Specimen no, 3. (eee psge 14.)

“he gangue conegista of white and grey quartz. A
few particlee of brown stained quartz were slso obeerved.

+he metallic minerale precsent are pyrrhotite, and
emall irregular graine of ephalerite, galena and gold.

"he pyrrhotite occure s emall irregular mesces,
stringere, &nd discontinuous veinlets in the quartz gengue.

1“he ephalerite occure &g irregular small grains
gimilar to epecimen Ho. 2.

The galena and native gold are intimately assoc-
iated. <“he galena appeare to be either earlier than the
gold or contemnorsneous with the gold.

Specimen nNo. 4. (eee page 19.)

the gangue coneiste of white, grey, and brown
etained quartz.

‘“he metsllic minersls are pyrrhotite, pyrite,
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gphalerite, and chalcopyrite. <“'hese sulphides occur both
maeeive and dieceminated in the quartz gangue.

The pyrrhotite in thie epecimen appears to have
been depocsited easrlier than the sphalerite.

The chslcopyrite eeeme to he contemporaneous with,
or later than, the pyrrhotite and ephalerite.

o galena or gold were ohegerved in thies specimen,

Specimen No. 5. (eee page lo.)

ithe gangue in this epecimen coneistes of white and
grey quartz, and ie coneiderebly fractured. ‘

7he only metallic minerel present ie pyrite. fThie
mineral occure maseive in both coaree and fine, irregular
graine, Hvidently there h&e been intenese fracturing of the
pyrite,

No gold wae obeerved upon & very cloce examination,

Specimen No., 6.

‘*he gangue ieg white and grey quartz, which hse
been fractured considersbly.

vhe metallic mineral ie pyrite, ocecuring maesive
in both fine and coarse irregunlar grsine. +Thie epecimen is
eimilar in charsascter to epecimen Ho. 5. Two gimilar speci-
mens were chosen becauce there wag sn absence of any of
the later minerale; nyrrhotite, esphalerite, chalcopyrite,
and galena; and would illustrete whether there wse any as-
eociation of gold with the pyrite or quartz.

No native gold was found and previous obeservations

were confirmed. <he gold obviously came later than the
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prrite &and quartsz.

Specimen No. 7. |(tee nagesl?-ZZf)

The gangue ie white quartz. It occures ss emall ie-
lete in the maeeive ephalerite. After a pgriod of fresctur-
ing, a emall portion of the quartz and pyrite hasve been car-
ried along and cemented into position by the later sphalerite.

“he metallic minersle nresent are ephalerite, pyr-
ite, pyrrhotite, galena, and gold,

The ephalerite occures massive and is deeply frsect-
ured.

’ “he pyrite ies found closely aecsocisted with the
guartz, in small irregular mageet.

‘‘he pyrrhotite in thie epecinmen apparently came
later than the sphalerite becsuse pyrrhotite cen be teen
veining the ephtlerite. (page 17.)

The galena occures & very gmall blebe and ies usual-
ly found in the sphalerite bordering the quartz, (page2l,

Gold was found in thie epecimen in relative sbund-
ance., +he gold invariably wes sesocisted with galena &nd
ephalerite, and in nearly every cacse wae found bordering the
quartz gasngue. The resson for thie ies probably, that during
a period of fracturing the softer sulphide minersl (ephsler-
ite), tend to bresk awey from the harder minersle (quartz
and pyrite), leaving an opening into which the laster gslens
and gold may be deposited. <+he gold came later than esphaler-
ite &nd pyrrhotite ag it wae found veining these two miner-

ale. (plate 12.)
(page 22. )
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IX. PARAGENESIS.

Seguence of depogition of minerals in vein.

3
2.

3.

4.

Depoeition of pyrite.

A veriod of movement in the vein, with intense
frecturing.

Devogition of quartz.

A period of fracturing.

Depoesition of pyrrhotite and sphalerite.

A vmeriod of fracturing.

Depogition of pyrrhotite and chalconyrite.

(The chelecopyrite continued to be deposited after
the pyrrhotite had ceaced.)

A veriod of 1light fracturing.
bepoeition of gslena .end gold.

(The gold continued to be deposited after the
gulena had ceased.)

Seguence of depogition of minersls in vein. shown

- grephically.

Pyrite e

Quartsz ——

Pyrrhotite ——

Snhalerite —

Pyrrhotite e

Chalcopyrite

Galena S——

Gold T )
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PLATE 1. SPEEIMEN Nou. 1.

Gang'ue.-.-......-..Z Quartz \Etained

brown) .
Calcite e
Metallic Minersls... Pyrite
Chalcopyrite |
Remarke,

Pyrite cubic erystele and fine broken materisl cement--

ed into poeition by the lateéer quertsz.
Calcite gangue filling frecture between pyrite and

quartz,.
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PTATE 2. SPECIMEN NO. 2.

GHAPUB. s sorssssssess QEETEE,

Metallie Iiinerales... Sphalerite.
Pyrrhotite.
w¢alena,

Gold.

Remarks .

Gold associated with sphalerite and gelena.

Note also aseociation of ephalerite &nd pyrrhotite,
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 PTATE 3. : SPECIMEN NO. 3.

200 X

GBNEUC. .. cevesssssss Quartz (Grey and etain- BT
ed brown)

Metellic Minerale... Galena . [::::::]
Sphalerite

Gold

Remarks.

Gold closely associated with galens and ephalerite.
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PLATE 4. ' SPECIMEN NO. 4.

GENBUC.ssssnvsseiese Quartz (Grey) [N
Metellic Minerslg... Pyrrhotite
Sphalerite

Chalcopyrite

Remarke.
Tvpical seseociation of pyrrhotite, sphalerite and chal-

copyrite, in specimen No. 2. 3. &nd 4,
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PLATE 5. SPECIMEN NO. 5.

BANEUB . .00 ssesesves QuBPLZ (Erey)

Metallie Mineral... Pyrite

Remarke.
Practured pyrite cemented into poesition by the later

quartz,
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PLATE 6. SPECIMEN KO. 7.

Metellic iinerals... Sphalerite

Pyrrhotite

Hemarke.

Pyrrhotite veining the ephalerite.
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PTATE 7. SPECIMEN NO. 7.

Gangue.......}...... Quartz

rvetallic Minerale,.. Sphalerite,

Galens.

Gold.

Remarke.

Gold ascsociated with sphalerite and galens.
Gold found at the tip of a ephalerite-filled fracture

in quartz,
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PLATE 8. SPECIMEN NO. 7.

200X

GBngﬂec..-..-o....o. Quartz
Metellie Minerale... Pyrite
Sphalerite

salena

wold

Remarkes.,
Gold associsted with galens,
Sphalerite filling fractures in pyrite.
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PLATE 9. SPECIMEN NO. 7.

GENTNG ¢ siosinsissesenies OUAPEZ
Metallic finerals... Sphalerite

Galena

Gold

Hemarke,

told veining ephalerite.
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j PLATE 10. SPECIMEN NO. 7.

Gang‘le.......‘ﬂl’... Quartz

Metallic Minersle... Sphalerite.

Galensa

Gold

Remnarke,
Gold intirately sssociated with the galena and

ephalerite,
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PLATE 11. SPECIMEN NO. 7.

' Qtz,...Quarte
Pyr»,..Pyrrhotite
Au. LB lGold
Sph....Sphalerite
Gde oo » -Galena

Remarke.
Gold cloesely aseociated with sphalerite and galena.

@old and gaslena prohahbly contemperaneous.

PLATE 12. SPECIMEN NO. 7.

Remarkes. {

@old veining ephalerite and pyrrhotite.
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X. CONCLUS ION.
.. b ——————

The gold in thie ore occure in the native estate and ie
elosely acscsocisted with galena and sphalerite, especislly
where thece minerales border the quartz gengue. ‘he amount
of gold present geeme to be directly proportional to the
amount of galens present.

For & high recovery of gold the ore ghould be ground
fairly fine since a coneiderable amount of the gold oceurs
almoet mieroecoric in size. While part of the gold occurs
ag very fine particles, eince it ie esecsociated with the eoft~
er gulphide ninerals, galena &nd sphalerite, it ghould be
freed relatively eseily.

A portion of the gold ie quite coarege (170 michrons)
and should be caught essily on & blanket. +The ore sppesrs
to be fairly csuitable for amalgemation but eyasnidation should
give & ruch higher recovery due to its &bility to seep thre
ough the graine of ore and diseolve the fine gold, Chalcopy-
rite (& eyvanicide) doee not occur in sufficient quantities
to nrevent the succegsful uce of cyranidation. If the chal-
copyrite content ghould incereasge it could easgily bhe floated
off, with a negligible lose of the gold, esince the gold does

not appear to asegociate with this minersal,
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