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4 MICROSCCPIC EXALUINATION OF MINERALS 'FROII THE QUEEN MINE, B.C.

KIRODUCTION

This is & report of a mieroscopie examination of
minerals from the Queen Mine, in the Sheep Creek DPistriet, B.C.
The main objeet of this examination was to ascecertain the mode
of oeeurrence, association and paragenesis of gold and vein
minerals, and to aspply this information to the solution of

eertain problems of mining developument,

el P i S s

The introduetion contains a brief deseription of the
loeation and geology of the Queen Mine. The main part of the
report deseribes, with the aid of sketches, the association
and paragenesis of minerals found in the polished sections.
Additional informaticn coneerning gold values is presented in
a 1list of assays. The eonelusion cousists of a swmmary of
results of the exsmination, and the application of findings
in determining the possibility of persistence of gold values
with depth, and the choice oi methods of ore treatment,

The loéatidn of the Queen Mine is gshown in Plate 1.
It is in the Sheep Creck DPistriet whieh is twenty-five miles duwe

south of Nelson, B.C., and only a few miles from the Inter-

nagtional Boundary. The Queen lMine is located on Waldie Creek,

lmmediately above its Jjunetion with Sheep Creek, and is about
ten miles by road from Salmo. 1
*  Dhe Queen mine was fiirst staked in 1896, but the |
first shipment of cre was nct made till 190Z. The mine oper-
ated between 1902 amd 1916 and produced 115,000 tons of ore

* From "The Miner", July 1935




valued at $1,204,726. For the following seventeen years,
production was negligible. In 1933 and 1924 exploratory work
was undertaken by the "Sheep Creek Gold Mines Ltd." Results
of investigations were favorsble and as a conseouence, a 150
tornn mill was built and commenced operating in 1935, Pro-

duetion has continued from that date to the present.
*

Geology

Goologically, the Queen lMire ig gitusted in the “Randf
formation whieh is & subdivision of the Pre-Cambrian '
-"Windermere" group. (See Plate 4.) The Reno formation eonsists
Sf an upperﬁpart, about 1500 ft; thieck, and a lower part about
1600 ft. thick. The upper part is essentiglly grey quartzite
having & brittle character favourable to the formation of A
fissure veins. The lower part consists of argillaceous
quartzite, grading upwards into siliceous srgillites, lime-
gtone and esle sehists.

Phe formstions of the Sheep Creek ecamp consists of
steep heds of guartzite, separated by beds of argillite and
sehist, and beds of limestore. In the Queen Mine there are
two main quartizite members, the Reno guartzite belt and the
Hotherlode quartzite belt. The gold deposits oeeur in veins
filling fault fissures as they cross thé beds of quartzite.
Phese fissures strike north asbout 65° east, and are almost
vertieal. There are four veins on the property, whieh are
gnown ss the Queen, the Yellowstone, the Alexander and the
Hideawéy. A iongitudénul seetion of the workings of the
Queen Mine is shown in Plate 2.

Primery ore consists of pyrrhotite, pyrite,

* Condensed from Memoir # 172, Geological Survey of Canads
and "The Miner", July 19356. '




sphalerite, galena and some ehalcopyrite in & quartz gangue.

Onidation of the primary sulphide minerals extends to the

level of Waldie Cresek.

EXAMINATION OF ORE SPECILENS

Ore samples from two shipments of Queen lline Ore
were examined. Speeimens from the 1936 shipment were num-
bered from 1 to 6, and those'from the 1989 shipment were
given numbers from & to 12. anh specimen was eut, mounted
énd polished., Pieeces of ore adjacent to the speeimens were
assayed for gold. The results of these aésays‘are shown
in Table 1.

Results of the mieroseopic examination of sections

are shown on the next few pages, by means of sketches of

microseopie views, and by descriptions +« Deseriptions include
the results of both Magascoyic and mieroseopiec exuminatihns.
In the deseriptions of sections, no references are
made to tests used in identifying the various minerals. These-
tests are cont@uned in Table 3 in the Appendix. The main

object of each deseription is to show the probable order of

deposition of minerals in the specimen. ne sequence of

deposition was determined principally by the marginal relatims

of the graing of different minerals. Smooth boundaries were
considered to indicate contemporaneous deposition, and jagged,
penetrating boundaries were taken to be a sign of diversity
of age. Veinlets of one mineral in another, or one mineral
filling a fraecture in another were considered as good evidence

of diversity. Also, in some cases minerals themselves




(’\ ‘ provided information which assisted in determining paragenesis.
Other criteria for determining paragenesis were found in
ehapter 7 of a book titled, "IThe Laboratory Investigation of

Ores", by Fairpanks.




SECTION 1.

810 Stope - East Ore Shute
Gold ~ 0.6 0Oz. per ton
Magnifieation x 26

Legend
e i r—
Pyrrhotite

Chaleopyrite

Megascopieally, seetion 1 eounsists of a network of
bronze eolored minersl filling fractures in quariz,

Under the microscope this mineral was found to be
pyrrhotite. It had & pink-brown color, s harduess of thres,
and was tarnished when etched with KOH. .The mieroscopic view
sZetehed above, shows the pyrrhotite filling a fraeture,
indication that it was deposited later than the gquartz. Ghalco-

pyrite was found in the form of small greins in the quartz,

indicating contemporaneous deposition.
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SECTION 2 (a)

760 Stope - West Ors Shute

Gold - 0.4 0z. per ton

Magnifieation =x 26

Legend i
Guartz —————1 |

Pyrrhotite-—-—?

@haleopyrite- —[&

Pyrite -— —- - N

Seetion 1, consisting of a bronzZe colored mineral

orne eor: , Tills fraetures in guartz,

Seetion 2 (a) shows the bronze eolored
pyrrhotite, evenly distributed in the guartiz. In
0of the seetion pyrrhotite was detected Tiliing

.

indieating that it was deposited later than the quar
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SECTION 2 (b)

760 Stope - West Ors Shute

Gold - 0.4 Oz,

s
per ©

Legend

Quartz -— -—— [

T‘OL\_‘ o o o 2 A
ryrrhg titve

Pyrite ——— - 0
Chaleopyr

In the seeond view of Seetion £ shown above, the
minerals pyrrhotite, pyrite, and ehaleopyrite apnear to be
filling fraetures, indieating that they were deposited later

than the quartz. This agrees with the conelusions drawn from

View 1 Seetion 2.
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@Gold - 0.7 oz. per ton.

Magnification = x 26
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SECTION 5 (a)

520 - High Grade

Gold - 5.9 Oz, per ton

Magnifiestion - x 26

Legend
Quartz -—- __d_]:l
Sphalerite - — - — SN
Bleetrun——- [0

Megascopieally, Seetion b appears to ceconsist of
mainly quartz and sphelerite, with & small amount of pyrite
in one eorner. The sphalerite, seems to fill fraeturés in the
gquartz.

Under the microscope, sphalerite, pyrite,calcite
and eleetrum were found in seetion 5 (a). Sphalerite appeared
to fill fractures in the guartz and was the%efore the later of
the two minerals. Caleite was probably deposited last. The

eleetrum was found adjacent to sphalerite and eslcite.
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SECTION 6 (a)

2 level + 92 Wain

@old - 12.0 Oz, per ton

KMagnification

i
b4
>

-

Legend

Quartz - —— ———~ SN
Pyrite —— - — — [

Megascopieally, Seetion 6 seems to eonsist of

pyrite, badly fraetured snd s small smount of

Under the mieroseope sphalekite and

found in addition to the above minerals. From

sphalerite appears to be later than the gquartz.

quartz.

galer

ne

in the sphalerite indieate that these two minerals
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Pyrite grai
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eontemporaneous. Pieces of pyrite in the quartz sugg

these two minerals were deposited at the same
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SECTION. & (a)

Level - 82 Vein

801d_- 6.7 Oz, per tom

Magnifieation = x 26

Quort — — — — — — [T | Pyrite — —— — - - =n]
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Under the mieroseope, sphalerite,quartz, pyrite and

ol

eteh.

1~

ena were found to be related as shown in the above s

'...J
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&

Fo)

uartz eutting sphalerite, whieh in turn euts pyrite, suggests
that the order of deposition was
Galena fragments in the sphalerite indiecate the galena to be

R

1gous or later.:  Quartz in this seetion is prohably

of 8 later generation -thean thet found in Seetion 1.
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SECTION 8 (b)

& Level - 83 Vein

Gold - 6.7 0z, per ton

Magnifieation - x 26

Legend
Quartz — - - - - - ]
Sphalerite — — — - (S

Jeetion 8 (b) does not provide any strong proof
arding the relationship of quartz and sphelerite. However,
from evidenee found in 8 (a), it esn be assumed that the

quartz was lster than the sphalerite. The pyrrhotite fragments

were introduced at the same time as the sphalerite. The gold

L

-

in this seetion oceurs in the guartz adjacent to sphalerite.
A fragment of eleetrum wss also found on the margin between
gphalerite and gquartz. PFrom this evidence it looks as though

the gold was introdueced by a seeond generstion of
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ly after the deposition of sphalerite..
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SECTION 8 (e)

Quartz - —— — - -] Galena — — -
Sphalerite - - — (TR Pyrite - — —

between pyrite sphale

shown in the sbove sketeh indiecates that the

later than the pyrite.

signifies that quartz w
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pyrrhoti

- -

& Level - Guesn Vein

@old -~ 0.5 0z, per ton

Pyrrhotite —— —

€halecopyrite — - —

Megaseopieally, Seetion 9 appears to eonsist of

equal amounts of quartz and pyrrhotite. Parallel bonds of

4

te are comneeted by veins of pyrrhotite in the quartsz.

This indieates that the pyrrhotite wss later than the quarta.

The above sketeh shows pyrite filling fraetures in
t o )

pyrrhotite showing that it was later than the pyrrhotite.



Kagnifieation = x 26

Legand
e e

Quartz -—— — — — ~—1 Sphalerite - — — —
Pyrrhotite - — — - EEEwg| Pyrite — — — —— [

The above sketeh shows pyrrhotite, sphalerite and

pyrite penetrating the quartz. This indieates that all these

4

minerals were deposited later than quartz.



SECTION 10 (a)

6 Level - 75 Vein

Gold - 67.2 Oz. per ton

0

[

Magnifieation = x ¢

Legend

Quartz - - |
Pyrite - - s

. oy R
Galena — - ESEST

Megaseopieally, Seetion 10 appears te consist of
guartz having a considersble number of fraetures filled with
pyrite and galena. An espeeially prominent, straight, eon-
tinuous vein runs through the cecenter of the specimen.

Seetion 10 (a) shows galena and pyrite filling the
eentral fraeture. It is obvious that these minersls were

deposited later than the quartz.



5 Level - 75 Vein

Gold - 67.2 0z, per ton

Magnifieation = x 26
Legend
Guarts~— — = [T Sphalerite
Pyrite — — — — — |

The sbove sketeh shows sphalerite and galens filling

Galena - — - - —

a portion of the eentral fraeture. It 1ls apparent that these
minerals were deposited later than the quartz. Fragments of
pyrite in the sphalerite and galensa suggest that the three

ninerals were deposited eontemporaneously.



SECTION 10 (e)

5 Level - 75 Vein

Gold - 67.2 0z, per ton

Magnifieation = x 26

Legend
Quartz, — — —~ — — W e | Galena - — — — — -
Pyrite - - — — - 07 Gold - — — — — —

Seetion 10 (e} shows gold oceurring in a fracture
ad jaeent to galena and pyrite. Therefore it is evident that
the gold was deposited at about the same time as the galena
and pyrite. The qglena, pyrite and gold were obviously

deposited later than the quartz.




5 Level - 75 Vein

Gold - 67.2 @2, per ton.

Kagnification = x 26

Legend _ . |

Galena - — — — - -

Sphalerite - — - — S Geid — — — — - — 1B
Seetion 10 (d) shows glod oeeurring in a‘fracture

ad jaecent to galena., It is probable that the order of deposi-

tion of minerals in this seetion was first quartz, followed

by sphalerite, galena and gold. The galena seems to have

replaced sphalerite.



SECTION 10 (e)

5 Level - 75 Vein

Gold - 67.2 0z, per ton

o

Magnification = x 26

Legend

The above section shows gold in gquartz which is not
oeeupying a fraecture. It appears that the gold was depos ited
at the same time as the quartz. The order of deposition of
mineraels in this seetion was probably quartz, pyrite, galena
and gold.

About half the gold found in Seetion 10 was loeated
in quartz, and not in contaet withrany metallic mineraly It
is possible that quartz may have been re-dissolved when galena
entergd with gold, and the gold trapped in the quartz when it
re-solidified., On the other hand; eontemporaneous deposition

of minerals in this seetion would explain the disseminationsof
gold in quartz.
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SECTION 11

7 Level - 92 Vein

Gold - 2.1 0z. per ton

Magnification = x 26
Legend
Goarts - — [ |
Pyrite — — [
Megaseopieslly, Seetion 11 seems to consist chiefly
of a light colored pyrite, with a few small veing of quartz.
A Sketeh of & portion of Seetion 11, shown above,
diseloses a fraeture in the pyrite to be filled with quartaz.

This means that the quartz was deposited later than the pyrite.
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BECTION 12

[4F]

7 Level - 81 Vein

Gold - Trsace

Magnification = x 26
Legend
Quartz- - ]
Pyrite — — P
Megaseopically, seetion 12 seems to be an intimate
mixture of quartz and pyrite. The pyrite appesrs in some
plaees to be filling fraetures in the quartz.
Under the mieroseope, pyrite was seen filling
fraetures in quartz as shown in the above diagram. This means

that pyrite was deposited later than the guartz.
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Quartz,
Quartz,
Pyrite,

Byrite,

order of deposition of minerals in Seetions exzmined is as

chalcopyrite. pyrrhotite

pyrrhotite, pyrite, ehalcopyrite

quartz, sphalerite

quartz

gyrite, quartz, sphal erite,caleite, electrum

galena,

Quartz,

pyrite

pyrite, sphalerite, galena,

Pyrite quartz.

Pyrite,

quariz,

Quartz,
Quartz,
Pyrite,

Pyrite,

(pyrrhotite and sphalerite) galena,

gold, electrum

yrrhoti®e, spha'erite, pyrite,quartz
sphalerite, glaena, pyrite, gold
quartz

quartz.




linerals Found in Queen Mine Ore

Seetions of ore from the Queen Iline contained the
following minersls in the order of their prominenee, quartz,
pyrite, pyrrhotite, sphalerite, galena, chalcopyrite, ealeite,
gold and eleetrum,

Quartz appears to have oecurred in two generations.
The Iirst generation was found in most of the seetions, in
many eases ecutting pyrite. Seeond generation gquartz was found
in Seetion 8 eutting and replaeing sphalerite, and in Seetion
9 with seeund generation pyrite.

RPyrite seems to have occurred in twe generations.
One generation was the first mineral to be deposited. See-~
tions 3, 4, 6, 7, 11 and 12 show this first generation min-
eral eut by quartz, showing that pyrité wés deposited first.
Seeond generation pyrite was found in Seetions 2, 5, and 10
filling <fraetures in quartz, and in Seetion 9 filling
fractures in pyrrhotite, Pyrite was not so prominent in
intermediate levels as in shallow and deep levels. Ninth
level samples not ineluded in this group of Seeticns con-
tained mueh pyrite along with gquartz.

Pyrrhotite was found in massive form as shown in

Seection=9 {a) snd as dissemiﬂations in Seetions 1 and 2,
Disseminations eonsisted of irregular jJjasgged fragments, or as
fraeture-fillings in qusrtz, proving that the mineral was
deposited lster than quartz. In Seetion 9, pyrrhotite
appears in a banded strueture in auartz, suggesting possible
eontemporaneous depogition, probably from the sides of the

vein toward the eenter. This mineral was found to be most
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abundant in intermediate levels.

Sphalerite was found in massive form in Seetions
o and 8., In seetions & and 10, it was found oceupying
fraetures in gquartiz, proving it to be later than the quartz,
In Seetion S‘it was found to be deposited later than first

generation pyrite and earlier than seecond generation quartz.

- Little evidence was found to show the relationship hetween

sphalerite and pyrrhotite. Seetion 8 (b) indicated that these
two minerals vere deposited contemporaneously. However, due
to the faet that sphalerite is a much IOWar'temperatura
mineral it was coneluded that this minersl wuas deposited later
than pyrrhotite., :

Galens oeeurs-in small disseminations usually in
contaet with sphalerite. In seetion 5 (e} and 10 fd) galena
appears to have replaced sphalerite. In Section 5 (a), 8 (a)
and 10 (b) galena and shpalerite appesr: to be contemporanéous.
In Seeticné 5, 8 and 10, galena was usually found to be
ad jacent to the gold or electrum e Galena was not found
below the Hth level. .

Chalcopyrite was found in very small disseminatiouns

in guartz in Seetions 1 and &, It appeared to be contempor-
aneous with the quartz in Seetion 1, and later than the quartsz
in Seetion 2.

Caleite was found only in Seetion 5 (a). Here it
appeared to be a marginal replacement of sphalerite. A large
partiele of eleetrum was found in & fraseture near the ealeits.

Gold was found in Seetions 8 and 10. In Seetion 8 (B
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it was seen filling a fracture in qusrtz ad jacent te sphaler-
ite. In Seetion 10 (e) it was loeated in a fracture along
with galena and pyrite, and in Seétion 10 {d) it £11led &
fracture between two deposits of galena; In Seetion 10 (e)
it was found as & dissemination in quartz slong with galena
and wag not located inm a fracture. In Section 10 many
fragments of zold were found in quartz, where there wss no

indieation of a fracture. 1In general, zold found in 8eetions

appeared always to be in close proximity to galena and
gphalerite. However, its oeccurrenece as disseminations in
quartz is difficult to understand., It is possivle that the
quartz was redissolved during the introduetion of galena,
sphalerite and gold, and was thus enabled to ahsorb the
precious metal, Alsgo, it is possible that quartz, galena,
sphalerite and gold were introdueed st the same time, thus
gnabling the gold to appear with any of these minerals.
Blectrum wae found in two sections. ‘In Seetion
5 (a) it was found in a fraeture deoining sphalerite, and
Ivery eloge to ealcite. In Seetions 5 (e) and 8 (b) small

partieles of electrum were found adjacent to sphalerite.




Probable Paragenesis

Ags a result of the mieroseopie examination of the

minerals from the: Queen Mine, it seems probable that the

deposition of minerals oeeurred in the following order:

1.

o
-

($3]

The para

Ghaleopyri te

Introductioh of pyrite

A period of fraeturing

Introduetion of quartz and chaleopyrite
A pericd of fraeturing

Introduetion of pyrrhetite

introducticn of sphalerite

Imtroduction of galena, pyrite, ealeite, gold and
gleetrum

Introduetion of gquartz

genesis represented graphieally is as follows:

— s

‘Byrrhotite

Sphaleri
Galena
Pyrite
Calked be

EGOld

Bleetrum

.Quartz

te
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COLICLUSION

As a result of this mieroseopie examination of
mineral samples, the following conclusions have been reached
econeerning the mode of oeeurrence and assoeiations of geld
in the Queen kine ore:

1. A comsiderable amount of gold and electrum was
found to exist in fairly coarse grsins.

&, In several samples shown by assays to contain
good values, ﬁo gold was found under the mieroseope. This
indieated thszt the preecious metal must have been present in
extremely fine grains.

S. Gold and electrum were found to oceur chiefly
with galena, sphalerite and ealecite., Galena exigsted in all:
seections containing large amounts of the precious metal. As
galena does not oceur at great depths, the gold which is

assoeiated with it is not likely to persist at depth.

4, The deposition of gold in the vieinity of galena 

and sphalerite may have been promoted by electrostatie forees

set up by the minerals having different electrisal properties.
The deposition of gold near caleite may be éxplained
by the sbility of ealcite to eause gold to "gel" from the
eolloidel solution in whieh it is thought téﬁvibgﬁ;pended.
5. About half the gold found was located in veins
ad jacent to galena, sphalerite and caleite. The other half
was found disseminated in quartz, and not oeceupying fraectures.
It is possible that quartz may have been redissolved during

the introduetion of gold, making possible the absorption of
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the preeious metal. ©On the cther hand, the quartz, galena,
sphalerite, ealeite and gold may have been deposited simul-
taneously, meking posgible the diétribution of gold smongst
all these minerals.

6. Gold was amongst the latest minersls to he
deposited, and therefore may have been assoeciated with the
gecond generation of minersals.

Recomuendations

As a result of the above information obtained from
the mieroseopie examinations, the following recommendations
are offered.

l. Gold in this ore seems to be associated with
galena and therefore will not be likely te persist with depth,
Consequently no further extensions of workings to greater
depths should be made before exhaustive investigations and
studies have been made regarding this probability.

| 2. A great deal of the gold oceurs in very finely
devided state. Therefore it is advisable to grind the ore
very fine in order to separate the precious metsl.from the
other minerals., The most suitable method of éxtracting the
gold is straight eyanidation as there are no minerals in the
ore whieh interfere with this process. The amount of chaleo-
pyrite found was too small to have any appreciable effect

on reeoveries,



Table 1 - Assays of gold in polished sections

Plate 1 - Map showing loeation of the @uae:n Iine
Plate & - Longitudinal Seetion - Queen Mine
Plate 3 - Photographs of gold in Seetion 10

Plate 4 - Geologieual Map - Salmo 3hee t
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Table 1

List of Assays

ucen line Qre

Loeation

810 Stope - East Ore 3hute

710 Stope

West Ore 3hute

Faee Vein

920 - High Grade

e Leval

2 Leyel
& Level
24 Level
o Level
7 Level
7 Level

92 Vein
81 Vein
83 Vein
Queen liine
75 Vein
92 Vein

81 Vein

Agsays 0z. per ton

0.6
C.4
0.7
0.7

Qel

Trace



Minersl

Calecite

€halcopyrite
Eleetrum
Galens

Gold

Pyrite

Pyrrhotite

Sphalerite

Do

th

"

W

Table 2, Bteh Tests for Minerals
Colour  EHNO3 HC1 KOH FeClz HgClg KCHN
gal. white Bff, EfL. N. N. . K.
yellow sl.eff, sl.eff. N, stains . stain
tarnish tarnish orange orange
light yellow sl.eff, N, N, N. stain stain
blaek blsek
gal. white stain N, or sl, sl. stain red N. .
bluish tarnish tarn. yellow N
gold yellow N, H. N, . . stain
7 black
pale yellow N, ﬂ; . N. .. .
pink brown X. or sl. N, gl.eff, N, = Na
tarnish tarnish
irid.

Remarks =

Eff, HCl dist.

yellow eolor dist.
HgClys stain dist.

Cub. eleavage
triangulsr pits.

KCN stain dist.

H, & @oleor dist.

Golor dist.

Resinous eolor
under are.
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