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Abstract:

A laboratory examination of selected ore sampes .
in polished sectlons, by means of the reflecting micro= ?w—kuﬁ&q
scope.
introduectlion:

This report is respectfully submitted in partlal
fulfillment of the Geology (409) course at the University
of B.C.

The purpose of this report is to establlish as
far as 1s possible the mineralogy énd parageneaia of the
ore minerals, with pdticular reference as to the nature
and occurence of the gold. All sections studied were
prepared from a sample taken along the #3 wvein of the
Privateer mine.
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General Informatilion

Location:
The Privateer mine is situated on the west coast
of Vancouver Island B.C. at the head of Zeballos arm. The

mining claims are in the Clayoguot lining bivision.
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the mine may be reached in one and a half hours
by alrplane from vVancouver 5.C. An alternative route is by
G.P.R., steamship from vietoria to Ceepeecee and thence by
motor launch to the head of Zeballos arm, this jJourney

taking about two days.

General ueology:

Briefly the geology of the area is as follows;
‘the Privateer veins lie outside the southwest contact of
the quartz diorite mass forming the Zeballos batholith;
they are in a band of hard, brittle hornfels lntruded by
dykes and irregular bodles of the diorite. 1This band of
hornfelsic rock follows a sinuous ndtherly course, borderea
on the east by the intrusive contact, and on the west
passing gradationally into less altered voleanie rocks of
the Vanecouver group. the bedded rocks are essentially
vertical with the veins cutting through the silicated rocks
almost at right angles to the bedding. ‘he veins are the
result of fissure 1llling by ascending hydrothermal waters
containing characteristic high temperature sulphides in
solution.
llegascopic Examination:

the following minerals were identified in the ore
by means of the binoeular microscope; Pyrite, arsenopyrite
sphalerite, chalcopyrite, pyrrhotite,and galena. ihe gangue
consisted of malnly quartz and calcite with locally rsgther

abundant sericlite in small shears within the ore.
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' goarse banding in the ore 1is a rather prominent
feature with the bands arranged in the following order;
Quartz, arsenopyrite, sphalerite, arsenopyrite, quartz,
sphalerite, chalcopyrite and pyrrhotlte. the banding may
be caused by elther successive deposition, ribboening, or
by & delicately changing phase of the mineralizing solution.
Subsegquent investigation has led me to believe that a
combination of fracturing during deposition and a change
in phase or the solutions has been the cause of the
banding. W0 gold was noted during the megascopie study.
Microscoplie Examination:

In addition to the minerals listed under megascoplec
examination the following were observed; Native gold and
a rather strange occurence of magnetite and hematite. A
detalled deseription of the individual minerals 1is as
follows, in order of their relative abundance in polished
section.
Chalcopyrite:

Recognized by its bfass yellow color, C
hardness and brittle nature, weakly anisotropic and by the
positive etch with HNO3 and aqua regia. ‘‘'he chalcopyrite
appears in the masslve variety exhibiting mutual boundaries
wlth the sphalerite, also disseminated in blebs along the
grain boundaries of the sphalerite. Chalcopyrite 1is
Intimately associated with the gold, an x-ray of a mineml

at Tfirst belleved to be millerite proved only the presence
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of gold and chalcopyrite and may have been a very intimate
mixture of the two minerals.
Sphalerite:

Color bluish grey, soft with a pecullar manner
of forming a depression when scratched with a needle. The
resinous internal reflection is quite distinetive of this
mineral. Sphalerite 1s abundant and massive in the section
and 1ts celeavage planes act as a host for other sulphides
namely chalcopyrite, pyrrhotite and a great deal of gold.
Pyrrhotite:

Color creamy with a tinge of pink, hardness D-
brittle, this mineral was positively identifled by its
anisotropic colors, the polarizatlion colors range from
bluish grey to brown and are rather irregular. When
scratched with a needle particles of the mineral will

adhere to the needle due to its magnetlic properties. ‘thils
mineral occurs in the massive variety and as scattered
gralns replacing the other sulphides, it may also be found
oriented along the cleavage planes of the sphalerite.in
section 5 pyrrhotite appeared in juxtaposition with the
gold in almost every instance, and smooth even boundaries
existed between the two minerals.

Pyrite:

Kecognized by 1ts pale brass yellow color and the
fact that it can barely be scratched with a needle under

heavy pressure. It 1is isotropic and has a positive etch
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with HNO3 and there is also slight effervesenee. the pyrite
occurs as distinet crystals, as a highly fractured massive
variety, and as rims about grains of chalcopyrite and
pyrrhotite both of which replace the pyrite. Pyrite occurs
fairly early in the sequence of mineralization.
Arsenopyrite:

This mineral has a silvery white color, cannot be
scratehed and has prominent polarization colors, a
characteristlic etch with HNO3 produces slow effervesence
and the mineral stains differentially iridescent. The
arsenopyrite occurs as distinect diamond shaped crystals
in the quartz, in aggregates of crystals forming bands, and
as rims about the pyrite which is replacing .
walena:

Galena only appears 4n very minor amounts in the
polished sections, it appears as a light grey mineral, and
was observed veining the chalcopyrite in a minor way. The
graln of galena was so small that a microchemical test for
lead was applieé}gith positive results., The fact that gold
might occur in the cleavage planes of the galena was taken
into account and a microchemical test for gold was made
using pyridine bromide as a reagent, theﬂreaults were

bk wodl ettt
negative. : ’p“
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Gold: _

Gold was recognized by the orange yellow color, ‘
by its softness and sectility, and also by the pecullar Qﬁr&yﬂ
texture of the mineral, it has a roughened surface. The /ﬁmﬂdbai;wu‘
native gold occurs in three ways, the main occurence
appearse to be along fractures in the sphalerite where it
appears in Juxtaposition with pyrrhotite. It may also be
found locked in grains of chalcopyrite, and lastly in
fractures in the quartz.

ihe average grain size of the gold is less than
200 mesh,varying from .0i5 mm. to & maximum of .I5 mm.

The factors governing the deposition of the gold B
appear to have been highly selective,/out of a total of ik
ten pollshed sections gold was observed in only two, and
in section 5 the native gold was very abundant. 'he fact
that the gold was observed only in super-polished sectioms
may perhaps indicate plucking from the hand polished
sections.

Magnetite and Hematite:

These two minerals are grouped together because
of thelir peculiar manner of occurence, and the minute
Aaize of the grains.

Magnetite was identified by the dark grey color,
the flexlble hardness and the fact that the powder was
distinctly magnetic.

Hematite appears as a lighter grey replacement
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of the magnetite,could not be scratched, and gave a red
internal reflection.
| ‘'he two minerals appeared together as small
SF ESBQQtes in pyrite which had“&lmost entirely replaced by
pyrrhotite. Apparently the laths of magnetite were
deposited during an early stage of mineralizatlon under
oxidizing conditions, the hematite then s€§ted to replace
it from the outside of the laths. Pyrite was introduced
in the fluids and surrounded the oxides cooling‘rather ”““VFwaf
quickly in the massive state. the pyrite acted as a buffér
against the reducing action of the later pyrrhotite and
thus preserved the oxides. the fact that there are oxldes
present indicates that the very early phase of mineraliz-
ation was vastly dirferent to the later ore-producing
stage. No micerochemical test was made on the above minermls
as the assoclation of other iron minerals would have made
such a test superfluous.
Gangue.minerals:
Quartz appears la a variety of grain shapes
varylng from euhedral to massive, and as veinlets cutting
earlier grains.
Caleite forms a few rhombs but its main oeccurence
is in velinlets cutting all other minerals.

Sericite formeé along planes of minor shearing

which are quite well developed right within the ore.
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Paragenesis:

Quartz appeared first and continued throughtut the
mineralizatio;, although less abundant during the later
stages. Minor amounts of magnetite and hematite accompanied
the early silicification closely followed by arsenopyrite
and pyrite. The arsenopyrite overlapping the pyritization
to some extent. Pyrrhotite, sphalerite, and chalcopyrite
followed in that order; the last named minerals exhibited

e

conslderable overlap and contemporaneous deposition.:Native 9
gold was deposited next followed by minor galenéﬁ The last '

stage was the calecite.
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Sectlion #5.

Caries texture, with gold and pyrrhotite along fractures

in the sphalerite.

Section #5.

Chalcopyrite

The gold appears to be replacing both the sphalerite and

the pyrrhotite.



Section #2.

S & mm.

Mutual boundary relationsh stween the chalcopyrite and

the sphalerite. Replacement of the quartz by chalcopyrite.

Sectlon #5.

Natlve gold along a tfracture in the quartz, the grain of

quartz 1s being replaced by the sphalerite.
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Section #3.

1.5 mm.

sphalenﬁe 2

i

Calcite veining the sphalerite.

Sectlion #2.

[ Gmm.

Mutual boundary relationships between chalcopyrite,

sphalerite and pyrrhotite.
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Sectlion #T7T.

Pyrite—.

Cholcop yrite

Hematite

:-£J5'mm

Hagnehte

Hematlite replacling magnetite laths, chalcopyrite is also

?

replacing magnetite. i
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Sequence of events:
I, Metamorphism of the Vancouver group or sediments and
volcanics resulting in thelr increased competency.
2. fraulting with formation of the major velin flssures.
3. Silicification.
4, rurther movement along the fault produces fractures in
the quartz.
5. Pyritization.
6. Shearing and the introduction of more quartz.
Te introduction of the main sulphides.,
8., Native gold introduced.
9. Minor shearing,and sericitization.

10. Introduction of calecite.

toneluslon:

The minerals forming the ore appear to have been
precipitated from weakly acid to neutral high temperature
ascending hydrothermal solutions. Apart from arsenopyrite
and pyrite the remaining sulphides most probably were
deposited from a delicately changing phase of the ore
forming fluld, and conditions favoring the deposition or
an individual mineral were dependant on the concentration
of the mineral in solution rather than on its temperature
of formatlion. The native gold favors small fractures in
the sulphlides and in the quartz, sphalerite by reason of I&%ﬁz

its numerous cleavage planes is most compatible to the gold,
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