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INTRODUCTIGH .

This thesis was prepared undsr the direction of Dr. H. V.
Warren for credit in the geology nine course given at the
University of British Columbia., The laboratory worx in con-
nection with the paper consisted of a study of polished speci-
mens of ore under a low power microscope. The sgecimens,'
which are ore from the Cariboo-Hudson mine, were polished by

myself in the laboratory at the University.

¥ine Location.

The locaticn of the Cariboo-Hudson mine is southezst, a
distance of about sixteen miles a: the crow flies, from the
town of barkervilie, B. C. The mine is situated on the divide

between Pearce and Harvey Creeks nezr the source of Cunningham
J &

2

Creex. Access to the prcperty is by road from bBarkerviile,

C

the last six milefoeing a sleigh-road constructed by the mine
Company .

Geology of Area.

Al of the following 5eciogical notes are tagen ifrom the
paper "Geology and Mineral Developments of Cariboo District,
British Columbia." by W. E. Cockfleld and A. H. Lang, pucliished
in the C. I. M. ¥. transactions, volume XL, 1ud7.

"The oldest rocks of the district are known as the
Cariboo Series and consist of quartzites, argillitss, and
limestones, with types gradaticnal between these. These rocks

are non-fossiliferous, and this lack of fosziis, coupled with

the degres of metamorphism ana trne tithological simiiarity to
gnown Precambrian rocks farther south, lerds to the conclusion



that they, also, are of Precazbrian Age. The Cariboo series

nas an apparent thickness of many thousands of feet. In his

mapping of Barxerviile Aresa, Uglow sucdlvided the series into

([‘

taree formations, which, from oldest to youngest, are the

Richfield, Barkerville, and Plessant Valley. The lowe:t, or

.

ct

ensive and consists of

D
id

Richfield, formation is the most

guartrzose sediments with interbeddec argiliite, some lime-

and in many pilaces altered to guartz sericite schists.m
"The Barkerviile formation is comoosed essentiaily of

limestone but contsins beds of relatively pure guartzite as

well as argillite, schistose cusrtzite, and caicareous schist.
In the upoer part of the Richfield, beds and lenses of lime-
stone are common, and many of the other rocks are calcareous.
This increas= in the amount of limey meterial marks a trancsi-
tion between the two formations and in places renders the
boundary between the two somewhat arbitr@;y.”

"Overlying the Barkerville formation is the Pleasant

Valley, consisting chiefly of argiliite, slate, and phyilite

[43]

with minor amounts of quartzite, schist, and limestone.™

"The Cariboo series 1is bent into an anticlinal fold which
so far has teen traced some fifty miles along its strike, with
the total length of this structure unknown. On the north-
eastern limb of the anticline, the Cariboo series is overlaiﬁ,
unconformavly, by the Slide Mountain series of upper Palaseo-

zoic Age, and, on the southwestern lirb, Ly the Argillites



andé basalts of the Quesnel River group, of Jurassic Age. The
Cariboo series as 2 whole appears to become more calcareous
along its strike to the southeust.®

"Over most of the area, exposures of igneous rocks ase
infreguent. A few altered acidic silles anc dyXes which cut
the Cariboo series are probably the ecuivalent of Uglow's
Proserpine intrusives. Dyxes that are somewhat more basic
were Tound, and are probably younger than the Proserpine
rocks."

iineral Dewnosits.

"The only mineral production in Barkerville and Keitnley
arsas at the present time is from placer gold and lode gold
deposits. The important lode gold deposits are confined to
the rocxs of the Cariboo series, and do not oceur, so far azs
is xnown, 1n the rocks of the Slide Mountein series. Tuey
sre most avundant in fthe Richfield formation. Hanson hns map-
ped i belt 1n the upper part of the Richfield, extending Ironm

Island MNountain to Grouse Creek, anc contalning many of the

iy

lode gold deposits of that section, which he has named the

Barkerville Gold Bel

ot

. This belt Hanson has divided into five
merbers, which, from lowest to highest, are the Basal, Lowhee,
B. C., Rainbow, and Baker. The baker member Iforms tne upper-

mest part of the Richfield and lies immeciately under the

n

Barkerviile formation. DBelow the rocks of the goid belt 1is a

thick mass of guartzite, and above 1s the limestone and asso-

clated rocxs of the Barkerville. Huanson points out that the

rocks of the belt as a whole were more easily fractured than



4.
the rocks above or pelow, and that within the belt 1tself are
several comuparatively unylelding members, so that stresses

1

were relieved in a small part of the belt, that is, in the
Rainbow and in the lower part of the Baker member."

"An attempt was made to trace the rocwks of this belt
southeastward from Grouse Creek. Rocks of the belt were
recognized oh Antlér Mountain. Few outcrops occur between
unper Antler Cr:oek and Cuanninghan Creek, that 1s, on Nugg:st
Mountain. From usper Cunninghsm Creet southeastwarcd, there is
a broad belt containing much limestone--referred to as the
Hudson member of the Richfield formation--that is farther,
stratigraphically, from the top of the richfielcd than is
Hanson's belt, and contains most of the known lode gold
deposits c¢i that vicinity. From uvpper Cunningham Creex to
Harvey Creeir, the mineralization ig¢ spreac over a wicer area
than in the immediate vicinity of Barxervilije, anc limestone
forms a conspicuous feature of the rocis in this section.™

The Cariboo-Hudson mine 1s locsated on thig Hudson member
of the Richfield formzation slightly to the southeast of
Hanson's gold belt.

"Hanson has aividea tne loce gold ceposits into two types:

1. Gold—bearing pyritic guartz veins; and
Z. Gold-bearing pyritic replaceument daeposits.
The cuartz veins are further subdivided into four types:

a. Large veins, in general parallel to the strike ond dip of
the strata.

b. Lenticular veins, paraliel to tne strike a2nd dip of the

£



strata.,

c. Transverse veins, crossing the strata nearly at right

n

angle

=)

7

d. Diagonal veins, striwing in general north 70 degrees east
to nearly east.

"Of the guartz veins, types ¢ ana d, namely, veins trans-—
verse and diagonal to the strike of the strata, appear to by
the most important.  Veins paralliel to the strike oif the strata
or bedded velns have not as yet iLeen proved to be of commer-
cial importance.” ,

"The deposit on the Cariboo-Hudson property 1s in the
ivrm of a r7one of velns and lenses of guartz and has been
traced at intsrvals in & directicn about south 45 degrees eust
for sorme 500 feet. Other veins, uncovered 1000 feet stil:
farther to the southeast, may reprssent tne contiﬁuation of
the same zone. One snort aanit has Leen driven in the hang-

ing-wall of one of th

¢]

veins, which at the surface nas a max-
Lmur width of seven feet anc is well mineralized with pyrite

and galena, the sulfides probably averaging about 10 per cent

£

of the vein matter. Scheelite and Ankerite occur as gangue

”
minerals. From the strixe of the veins given above, tney

appear to be of the a and b types, rather than the c. and d.*
From the above report, the chief mineralization at this
property 1is in different types of veins in a sligntly different
member of the Iormation than tihne producing mines in the
Barkerville district. Also its ore differs from tne proved

mines in that it contains consicderable amounts of galena and
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sphalerite. Therefore the more detailed geological work cone

on the ores of these mines cannot be said to hold for the

Cariboo-Hudson orowverty.

SAHPTLES,

The samples of ore used in the exaemination were supplied

-

by Dr. Warren,; and consisted of specimens obtained from a grab
sampie of the first vein explored at the nmine.

A1l the specimens have the same peneral characteristics,
and consist chiefly of a mixture of quartz, pyrite, galena,
and spnalerite, the sulfides being in the massive state. The

amount of guartz present in the ore varies from &0 to BU per
cent, that of pyrite is about 20 per cent, with galena and
gphalerite making up the remainder. There seems to be slight-
1y more sphalerite than pulena in the core. 1In two of the
specimens, nassive pieces of pyrite, up to an inch in size,
precdominated. The specimens are full of fractures, so much so
that they can be vrokKen with bthe hands. Tnis makes grinding

and polisning of the samples very difficult,.

<

Tne results of the exzmination sre basad on a study of
the following polished specimens.
No. L. Egual amounts of finely mixed sulfides znd guartz. The
guartz shows a great deal of fracturing.

No. ¥, Massive pyrite, some galena, sphalerite and guartz.

N

No. 6. Very much mixed sulfides and quartz, pyrite being the
chief sulfide. The sample was very weak structurally and had
to be mounted in bakelite for polishing.

No, 4, Similar to No. 1 specimen.



Ta
No. 5. A bakelite briquette containing mainly iron and lead
sulfides.
The particles in a briguetted sample of 40 mesh ore were
so badly fractured that they could not be polished.

EXAMINATION OF POLISHED SPECIMENS.

Drawings.

The number on each drawing corresponds to the number of
the specimen from which it was obtained. The letter with each
number gives the sequence of the drawings. For instance,
drawing lc is the third sketch made from specimen number 1.

Fach mineral is distinguished on the drawings in the

following manner.

= { Pyrite.
' B RSN
~>2oNNY > Sphalerite.

r \\\.\‘\\\ \\‘\-“ =

Quartz.
= Calcite.
L : (Only on one drawing)
|
A Galena.

The circle around ezach drawing represents the size of the
microscopic field, and the square, that of the opening in a
10 meshh screen.

The purpose of drawing la is to show that pyrite is the
first mineralization, followed by guartz. Number 1b shows
galena intruding into fractures in the quartz, while sphal-
erite appears to replace some of the galena. But in drawing
2a, galena might be taken =2s being later in origin than

sphalerite. From the conditions shown in these two drawings
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and also in number 3a, fhe conclusion is drawn that probably
galena and sphalerite are contemporaneous in this ore. The
lead and zinc sulfides appear to have solidified from mineral
bearing solutions together. Also they must have coocled rap-
idly, as there are practically no crystals of either visible.

A piece of massive pyrite is shown in drawing Zb. The
pyrite is very much fractured and broken uy, the crevices
being filled with quartz. OSphelepite has Reploced the Guaris.
Sphalerite has replaced the guartz to a small extent.

In addition to showing -alena to be contemporaneo@“with
sphalerite, drawing 3a shows the tendency of sphalerite to
deposit around pieces of pyrite. This 1s probably due to the
fact that sphalerite is able to absorb a certain percentage
of iron sulfide, and therefore can eat away, or "leach", the
pyrite.

Drawing nuiber &b, dc, 42, 5a are not meant to be com-
plete, as only that part of the field where the gold occurred
was drawn in detail. The last drawing, number 4b, shows the
- occurence of calcite. It appears to be the last mineraliz-
ation, cutting galena and shphhalerite.

Paragenisis of ore.

Exclucing gold, the paragenisis of the minera s in the
ore seem¢ to be as follows.
Pyrite--Quartz-—Sphaleriteémbalena--Caicite.

Previocus to each mineraliration the vein was subjected to
grezat forces,including tension,‘Which snattered it azna left

open fractures. These fractures made it very easy ior *the
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minéral bearing solutions to penetrate throughout the vein.
During such action the previously deposited minerals do not
seem to have been remelited, as even the pyrite particles have
rough uneven edges.
Gola Gccurence.

The visible gold in thé cre appears to occur in the fol-
lowing ways:
1. At'the nead of fiord-like intrusions of spnaierite in pyrite
(drawing 3b.)

2., On pyrite (drawing &c.)

al

4. On the contact between sphalerite and pyrite (drawing 4a.)
4, On the contact betwwen pyrite =and (probably) Galena (dGraw-

.

ing Ba.)

(@1

5. In sphalerite, surrounding guartz ilnclusions (drawing 4b.)

It is likely that in Z£. the gold is on the contact be—r
tween =ither gulena or sphalerite anc pyrite, and, in polish-
ing the sectlon, the other sulfice nas been removed.

From the avove, it is seen that gold is fiunc most coum-
monly along the contact between galena or sphalerite and
pyrite. Also, some gold wac ca.ried along in soiution w#ith
gsohalerite anc tenus to separate out around sucn bodies :us
gquartz inclusions. It appears obviousg that the gold was
deposgited at the same time as galena and sphalerite. Neglect-
ing the rather indeiinite position of cualcite, this fizes the
time of gold deposition to be during the last mineralirzution

kY

This theory of gold
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lowing assays on the ore, which wesre kindly supplied by Dr.

Warren.
Sample Ho. Composition. Oz. Au per ton.
1 S10g o Trace
< PbS - Trace
S FeSg 0.05
4 ZnsS ' 0.40
S PbS plus FeSg £.00
6 ZnS plus FeSg 1.90
7 PbS plus ZnS 0.10
8 Mixture 4.59
9 7nS plus Sius 4.55
10 Fines J.70
11 Coarse 0.90
1z ‘FeSg plus Silug 0.380

From an analysis of these assays it appears that most of
the gold occurs along the contacts between the newest and old-
er mineralizations,i.e. ZnS Si0g

and
PbS FeS

‘METALLUHGICAL TREATMENT QOF ORE.,

Treafment of the ore should not‘present any very diffi-
cult metallurgical problems. Provably grinding to minus 100
mesn will unlock all the sulfide particles. Due to the high
sulfide content of the ore, and its very much fracturednature,
crushing and grinding will be very easy. Quartz is the hard-
est mineral present, and it is highly fractured. Also, the
solid quartz contains very little of the other minerals and

€
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therefore will not have to be ground to very fine particles.
There is apparently no gold in the pure cuartz. After grind-

ing, most of the gold will be found on the faces of the aif-

ferent sulfide particies. A small part of it will be contain-

ed in the small pileces of sulfides (chiefly 7nS). Also, at

this stage, there Should be szome free gold particles precent.
Although the main values in the ore are gold, the lesd

and zinc contents are suificient to bevof commercial import-

ance. In testing to find the best method of treatment for

tiie
cre the following flowsheet could be tried.
Grind to minus 100 mesh. czes the pulp over blanket or

.

amalgamation tables to 1ecover the coarsest free gola. Reco-
ver separate leaa and zinc concentrate: by selective flotation.
Cyanide the flotation tailings.
The lead and zinc concentrates woula of course contain
considerable gold. Economic considerations woula cetermine
whether if is best to recover the gold this way or by cyanid-

ation before flotation.
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Drawing No. 1 a.

X 30

rrite first mineralization.
Then quartz has replaced some of the pyrite.
Galena and sphalerite have replaced duartz around

the pyrite to
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X 30

Guartz groundmass.

Galena Intruding into fractures in the quartz.

=t

Sphalerite appears to be Tater than galena, replac-

ing it to some extent.



Drawing No. # 2.

Galena appears to be either contesmporaneous with

1 sphalerite,
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erite Wislands" in galena.
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Smooth boundaries betuween the minera.is.
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Drawing No. 2 b.

ractured nature.
Quartz intruding into the crevices in the pyrite.

Also shows Pleaching!" actionm of sphalerite on pyrite.



Selid sulfides.

e

Pyrite the 1

irst mineralization.

Galena and sphalerite "intruding" into each other.
"Iglands!" of galena in sphalerite.,

“Is/ahds " of Sphalerire /1 g4 lera.

Therefore galena and sphalerite are contemporanecus.
Also shows "leaching® action of sphalerite around

pvrite particles.



Drawing No. & bs —— visible gold.

Gold at the head of a channel of sphe
pyrite.

Size of

oo

r0ld particle —— 34 mwlcrons

Drawing No. & €.

{ . N Cald

X 30

Gold on a piece of pyrite.

)

Size of gold particle -- 35 pwcroms,



10

Drawing No. 4 a. —— visible gold.

1

N X'30

i

,7:7, ) E

Gold at point of contact of sphalerite and pyrite.

Size of gold particle -- 30 microns

Drawing No. 5 a.

X440

Gold on the edge of a plece of pyrite; probably the
contact between pyrite and galena or gphalerite.

Size of gold particle —— 3@ snicrons
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guartz inclusion.
Also caleite shown as
intruding into galena

Size of gold particle

Very fine gold particl

19

es in sphalerite around a

2test mineralization,
and sphalerite.

—— & mprilerens.



