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J0LOGY 409

Introduction
TPhis report deals with the minerology revealed in

hamd specimens and polished sections of ore from the Pellaire
group of mineral claims, Toseko Lake, British Columbia. The
mode of occurrence of the veins is éuite similar to that of
other veins occuring oﬁ the east flank of the Coast Range
batholithe. The presence of two tellurides aznd the suspected
presence of another makes the minerology of the Pellaire
group rather unique.

The study of these sections was carried out as part
0f the course in mineralography given by Dr. H.V. Warren,

University of British Columbia,
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SNGRAL GROLOGY
The Pellaire property is located in the Clinton
Mining division, about six miles south west of the south end

of Toseko lLake. Development work on the claimsis being



carried out by Pellaire Mines Limited, a subsidiary of Quebsec
Gold wining Corporation of Ontario.

The property is about 120 miles from Vancouver as
the crow flies, and may be resached by motor road from
Williams Lake,.

The showings on the claim lie closs to the eastern
contact of the Coast Range batholith, where sediments and
volcanics of WMesozaic age are intrudsed by the batholithie
complex of igneous rocks, mainly Jurassic in age. The veins.
on the Pellaire claims, five in number are approximately
parallel to and on the south side of the south east-north west
trending congact.

All the veins are in plutonic rocks excaept a small
portion of Noe. 5 vein that runs an undetermined length into
the volcanics. The veins vary from a few inches to about 2
feet in width and some can be traced for about 500 feet along
the strike. In general the dip is about 45° north east,

toward the contact.

GiNSRAL MINSgALOGY
Maarosgcopic ixamination
A revort on the mineralogy of this ore would not be

comple te without @ brief description of the hand specimen.
Secondary minerals that wers not observed under the microscope
were found In the hand specimen with the aid of a hand lens.

| The metallic sulphide content of the ors is very
small in the specimané worked and the content of sulphide

would not greatly exceed 1 per cente. The sulphides present



occur in white, srystalline, vugy quartz. Granular masses of
chalecopyrite form noearly all of two hard specimens,
Malachidte, secondary, after chalcopyrite occurs as irregular
streaks and coatings in some samples. A small amount of
azurite may be ssen, leading one to suspect the presence of
tetrahedrite. On careful examination of freshly broken
samples one can see tiny lustrous specks up to 1 meme. in
length that are quite sectile, the writer believes this to

be hessite.

The ore weathers to a typical limonite stain near
the surface. Samples that came from a fair depth are
weathered to a bluish-black color. The bluish-black material
1s concentrated in cracks and nugs in the quartz, and in some
cases forms a fairly continuous coatinge While breaking
specimens for polished ssctions a piece of the bluish matsrial
about 3 inch long and 1/8 inch wide was found in the quartz.
The outside o0f the matsrial was weathered to a sooty, soft
black residue, a head test for manganese proved negative,
Breaking off a bit of the material and inspecting it under the
binocular microscope led the writer to believe the material
was mostly‘azurite. A spectroscopic analysis of the supposed
azurlte showed the following to be present in order of
abundance: CUley, AZey Teey Biey, Foe, 51 and Pb. This might
indicate the presence ofabismeth telluride that was not
observed under the microscopes. A piece of the material can

be found accompanying the polished sections.



Deseription of Sections

Six sections were made from Superpanner tips and
middlings. Prior to Superpanning about 10 pounds of "high"
grade ore and 15 pounds of "low" grade ore were reduced to
minus 100 mesh. The two producte were tabled separately. A
magnetic separation was then made by Dr. R. M. Thompson, the
resulting sections are:

Noe. 1. Low grade magnetic tip

Noe. 2. Low grade non magnetic tip

No. 3« High grade non magnstic tip

Noe 4o High grade magnetic tip

Noe. B¢ High grade non magnetic tip

Noe 64 High grade non magnetic middling

0f these sections Noe. l, NOe 49 NOe 5 and No. 6 are
the best. 3Jection No. 1 contains mostly hessite and pyrrhotilte,
No. 4 pyrrhotite, hessite, some chalcopyrite, sphalsrite and
tetrahedrite, Nos 5 chalcopyrite and hessite, No. 6
chalcopyrite, totrahedrite and sphalerite.

Congiderable difficulty was experienced in finding
.pieces of ore that contained emough sulphide to be useful in
microscopic study.

Sections No's 7 to 13 show the mode of oceurrence
and relations of the sulphides and gangue. Section No, 7
shows sphalerite, tetrahedrite and altaite, No. 9 shows
e@hedral grains of pyrite, No. 10 sphalerite and chalcopyrite,

The remainder of the ssctions show very little,



Microscopic suxamination
Chalgopyrite

This mineral occurs as granular weathered masses in
surface samples, and as scattered grains 1ﬁ quartz and
sphalerite, and as veinlets in quartze The scattered grains
vary from a minute size up to about 900 microns. The surface
of the chalcopyrite is generally pltted and weathered as can
be seen in section No. 5. The pits are circular to oblong
in shape and generally less than 25 microns across. In some
grains at least 50 per cont of the surface 1is covered.with
the small, dark, circular pits. These pits appear t0 have
resulted from the weathering out of hessite, as hessite can
be seen in some of the grains of chalcopyrite. Rounded blebs

of very blue corellite up to 150 microns in diameter can dbe

seen replacing chalcopyrite.

Pyr C)

Isolated grains in the quartz appear to contain all
the pyrrhatite. The mineral is best observed in section P.l.,
the low grade magnetic tipe. Here the grains occur generally
as rounded shapes about 400 microns in dlameter. Hessite
occurs a8 rounded blebs up to about 25 microns across and
may cover nearly all of the surface of the pyrrhetite. Some
of the pyrrhetite shows no hessite whatsoever but thsese grains

are very few.

Pyrite

This mineral occurs as euhedral to subhedral grains



200 microns in size. Many grains show a ring of limonite or
a fragment of limonite attached to the edge. In section Noe 5

blebs of hesslite about 15 microns in diameter occur in pyrite,

Sphalorite

This mineral can be seen in considerable abundance
in section P. 10. Here it occurs filling mieroscopiec
irregular fractures in quartz as scattered disseminations,

and as irregular masses enclosing blebs ef chalcopyrite.

Tetrahedrite

This mineral occurs as small disseminations in

. quartz. In section No. 7 it occurs cutting sphalerite.

Hessite

The prescnce of hessite was observed as dissemin-
ations in quartz, but more typically in egg shaped inclusions
in chalcopyrite, pyrite and pyrrhetite., The inclusions are
generally from 20 to 50 microns in their largest diametere.
Veinlets of gold can be seen in individual piseces of hessite
in section P. le Phe veinlets are very close together about
5 microns wide and up to 25 microns long and are generally
parallel to one another.

As can be geen in section No. 5 hessite weathers
more readily than the other materials, the chalcopyrite and
pyrite are practically unaltered while the inclusions of
hessite in them romain as weather pitse. This tendsnecy to
alter readily may explain the high silver content of the

spectrograrhed residual material and the fact that high values



in silver and gold are found in the blulish-black quartze.

That the values in gold and silver are higher in the bluish-
black weathecred quartz than in the limonite stained material
is surprising. This appears to be the reverse of what is
norma lly found in weathered outcrops, the bluish stalned
quartz came from below the limonite upper portion, and contains
" high values where as a@8ssays on the weathered outecrop are
reported to be quite low. This fact has a direct bearing
upon successful prospecting as a deposit of considerable value
could be overlooked because values are not found in the
weathered outerope The weathering of hessite appears to be
quite complex, however it would appear that unless the hessite
contains native gold negligible values would be obtained from

a limonite outcrope.

Altaite

In section No. 7 pieces of this mineral up to 1 mem,
long and 4 m.m wide may be soen, The surface of the mineral
is quite tarnished and could easily be overlooked unless
touched with a neddle, the weight of which is suffiscient to
gacratch the surface. Apparently the altaite failed to polish
as its surface is below the level of the quartz, in which it
occurs in fraetures and openings. The description, "some-what
sectile™ is borne out by the occurrence, &8 needle may be pushed
.into the mineral but whun the needle is bent the mineral
fractures. Numerous micro-chemical tests gave posltive
reaction for lead and tellurium. A migro-chemical test for

g0ld was carried out on the altaite. Several priamatic



Pleochrolec crystals resulted indicating the presencs of some

gold.

Gold

The presence of native gold veining hessite has
already been mentioned. In sections made from the super-
panner tip small bits of free gold were seen., The bdulk of the
gold appears to be agsociated with hessite. In ssction No.b
a speck of gold was seen in limonite surrounding anenhedral
grain of pyrite. The gold could have been left behind after
the weathering of the hessite that enclosed it or may have

been associated with the pyrite,

P aN
The following minerals were found and ars listed
below in order of abundance
cha lcopyrite
pyrrhotite
pyrite
aphalerite
hessite
altaite
tetrahedrite
Secondary minerals
limonite
malachite
azurite

corY®llite



Sé
Cu
Fe
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Pb

Ag

Au

Sb
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Deposition of the minerals appear to have taken
place in four stages.

le, quartz and pyrite

2. MTetrahedrite, sphalerite, chalcopyrite, pyrrhotite

and quartz. |

3e Hassité, altaite and gold

4e Secondary minerals.

Chalcopyrite and sphalerite were deposited
gimultaneously, tetrahedrite and pyrrhotite closely followed
the deposition. Hessite in some casges ap?ears simultanseous
with chalcopyrite and pyrrhotite and in others as replacement
0of these two minerals. Gold was deposited later than the
telluride and can be sseon veining hessite.

Two ages of gquartz can readily be secn in haed
specimens. Small orystals of the younger quartz have grown

at an angle to the larger crystals of the older quartz.

MILLING

Grinding to minus 300 mesh and cyanidation of the
concentrate should give a2 high recovery on this ore. 4s the
values occur in very small disseminated particles but are
much higher in specific granity than the gangue, fine grinding
would give a good gra;ity separation.

Considerable difficulty has been encountered in the
milling of telluride ores. It might be necessary to roast the
concentrates and float the oyanide tails. Metallurgical tests

would be rasquired to see if this is necessarye.
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LUSIONS

The presence 0f hess1te even in very small amounts
in a deposit will add considerably to its value. Dana reports
hessite to contain approximately 60 per dent silver and up to
5 per cent gold. In the ?allairq group native gold is found
with the hessite hence greatly inecreasing its importance and
valuee. |

Telluride depOsits differ mineralogically from other
preeioué metal deposits in that-the metallic miﬁéral eoq}eﬁt'
is very low. . , ' A jﬂﬂﬁf“”‘

The low assays from the limonite outecrop ean
probably be explained by the ready weathering and unstable
nature of the hessite. The gold left behind in the limonite
is tﬁat which occurred as free gold associated with the
hessite, what became of the gold contained in the hessite is
difficult to saye. Lindgren (P.880) shows that in the presence
0f MeNeOy and sodium chloride waters gold can be carried away
in sblﬁtion. Sodium ehloride waters are present in nearly
all localities and M.N.Jg may be present in the Pellaireore
as indicated by stains on the gquartz. The gold is redeposited
at a depth where the concentration of ferro#ls sulphate from
the weathering of pyrite is sufficient to cause precipitation,
This results in a rieh zone below the limonite outerope. This
type of reaction could account for the depth distribution of
the Pellaire values., If the concentrations of M.H\OR, sodium

chloride waters and ferrie sulphate from pyrite were not



great enough some of the larger particles of gold might bve
left behind in the weathsred outcrope.

Consideration of the above theory should be taken
into account before condemning a propcrty because of low

values within a short distance of the surfacsee.
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ILLUSTRATIONS I

For all drawings field diameter is 1800 microns
magnification 100x

Section No. 1

Hesslte as rounded blebs replacing
pyrrhotite (pyrr.)

Section No. 1

Sphalerite and ewhedral pyrite
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Section No. 2 - Section Noe 7

Hessite replacing pyrite Altaite znd
: el 1% édhalcopyrite in fractureg
and voids ‘in quartz.

Seection Noe. 7 Section Nos b

Cavellite (Co) replacing Gold veining hessite.
Chalcopyrite Chalcopyrite and
sphalerits and chalcopyrite
and hessite
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Section No. 5 Section No. 9

Relation of quartz, pyrite Altaite replacing
and sphalerite ° Bhalcopyrite at fracture
junction in gquartz

Section No. 10

Sphalerite replacing chalcopyrite
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