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Mount Cleveland Mine Prospept.s
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The Mount Clevelaznd deposits occur in eountry

rocks belonging to the Dundas Series, and conslsting of slatses
with interbedded, altered breccias, tuffs and lavas. 1In
places the country rocks are silic{fied to cherts or quartzites,
The deposits consisted originally, according to Reid in
Bulletin 34, of narrow irregular fissures filled with qusrtz
and mineralfsed by pyrite and cassitcrite, On sither side of
the fissures were pyrrhotite-chalcopyrite ore bodies much less
rich in cassitcrite, and these remained after the higher
grade ore had been removed.

The lower grade deposits are apparently due fo
replacement, because country rocks have been lmpregnated with
sulphldes that preserve the original sedimentary bedding, as
may be seen in hole o, 10 Hall's loda 97!, hole Noi 16 Henry's
lode 145', hole No, 5 Battery lods 115,

The mineralisation is hydrothermal to pneumatolytic,
The country rocks have been replaced by guartz, carbonate,
sulphides and cassiterite giving a granukr structure, well
sesn in Hall's lode hole No, 1%, 150" where all the replacing
minerals have about the same grain size, and all crystallinities
from allotriomorpniec to idlomorphic, With tempersiure incresas-
ing above 5009C quartz and carbonates reacted to give wollastonite
2s shown in Hall's lede, hole No., t%, 150' and Henry's lode
hole No. 20 112'., This reactien 1s however, very incomplets,
quartz and carbonates being always present with wollastonite,
With increasing temperature, magnesia solutions possibly derived
from minerals of the country rock, reacted with quartz to give
cordierite; and the lntroductien of Boron and Fluorine gave
rise to tourmaline and fluorite, prominent in Hall's lode, hole
NO- 21*', 91":.0

Sulphides ineclude pyrrhotite, pyrite, chalcopyrite
and arsenopyrite. Cassiterite oecurs with the suiphides. In a
polished section, Waterhole lode, hole No, 11, 66'=84!, three
sulphides occur together, Pyrrhotite occurs as an inclusion

in arsenopyrite, which has chalcopyrite aleong its cdges,

showing the order of deposition to bes- pyrrhotite-arsznopyrits-
chalcopyrite, however, the ore minerals all appear to belong to
the earlier hydrothermal phass,

The last important alteration to the coundry rocks
resulted in the formatien of chert, The chert represents the
silicification of ths finer grained more slaty rocks of the
Dundas series, These rocks were fine-grained and less permeable
than the tuffs and breecias, conseguently they are much less
mineralised and appear to have been longer in altering, Thus
veinlets ol quartz and carbonats are subssquent to inclplent
breeclation and shattering of the original rock in Battery lode,
hole No. 3, 85'. Possibly the slteration of slate to chert was
completed as a secondary process.,

osulphides that oecur in the more cherty rocks are
often asspciated with carbonate remnants of tuff or breccia
th=t became included in the slates during deposition.



Hole No. 14, 214' Henrys Lode

Banded chert

In thin seetion the rock consists of mierocrystalline
quartz and cloudy opaque carbohate with disseminated
sulphides, Cassiterite is rare and very fine greined.

The sulphides tend, very strongly, to be sascclated
with carbonate. Rare larger gralns of quartz are
asgociated with the sulphides and ecarbonates. From
these associations it would seem that microcrystalline
silica has replaced country rock bearing sulphides.

Hole No, 14, 150' Henmy's Lode

The core consistes of massive sulphides, mainly
pyrrhotite, and 1 mm, veinlets of chalcopyrite with
a little pyrrhotite, in a fine grained greenish rock,
largely replaced by granular quarts.

In thin section t.e specimen is a mosaic of gquarts
grains, averaging .2 mm. across, with sericitie and
ohloritic inclusions and reds of rutile. The inelusions
may be orlented, and have the same orientation for a
pateh of quartz grains, but these in an adjecent patch
may have a quite different orientation. Carbonate
is present in irregular patches, intergrown with
radiating wollastonite. Opaque sulphides appear to be
moulded on quartz graina, and may enclose other minerals
including casslterite, which oceccurs as irregular cracked
grains of uneven pale brown colour,

In polished section pyrrhotite is pale yellow and
strongly anisotropic giving yellow th deep bronze
variation in colour with the nickels not quite crossed.
Chaleopyrite 1a desp brass yellow and weakly anisotropie.
The two oocur together aa replacements of rock minerals,
with pyrrhotite mueh in excess. However they also occur
as fine veinlets suggesting fissure filling, and in
these atructures chsleopyrite is much in excess of
pyrrhotite, Ividently there has been overlap in the
periods of deposition, The average grain size for
pyrrhotite is about .25 mm. with some grains sze much 28
1 mm. and the cassiterite averages .125 mm,

Hole Ko, 16, 145' Henry's lLode

Partly massive pyrrhotite and chalcopyrite with
fluobite, ard partly sulphide replacement in finely
banded rock.

In thin sectlon the rock consists of euhedral chlorite
in books averaging <2 mm. long, with granular cordierite
and much guartz in small euhedral and subhedral crystals,
Sulphidea with which a little cassiterite is sssocinted,
enclose the other minerals including the chlorite,
which is probably pseudomorphous after biotite. A little
carbonate is rresent.

In polished section pyrrhotite of nverage grain
gize of .3 mm. is associznted with lesser amounts chalcopyrite
and cassiterite, The latter may occur in quartz apart
from any aulphide.
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Hole No. 20 120' Henry's Lode

Pine greined dark green rock with disseminated
sulphides and faulted bands of chert. Development of
secondary minerals including micas, is - parent and
fine veins of these penetrate chert.

In thin section the rock 1s a very fine grained
nieroerystalline aggregate with minute grains and
granular masses of sulphides, widely disseminated.
There are numerous fine veiniets of chlorite and carbonate.

Hole No, 20 112* Henry's Lode

Siliocified and carbonated rock containing masses
of pyrite erystals in small vughs,

In thin section the rock counsists of chert and
carbonate with euhedral, subhedral and anhedral quartz
and anhedral corderite, Both guartz and cordierite
contain minute inclusions, more especially the latter,
and occur in grains up to 1 mm, across. Much of the
earbonate shows crude rosette structure and is closely
associated with radiating needles of wellastonite.
Casgiterite occcurs in disseminated grains about .1 mm,
across and badly fractured. Pyrite ant chalecopyrite
occur in very irregular masses that are moulded on,
and ineclude, euhedral erystcls of other minerals.

Hole No, 10, 97' Hall's Lode

Massive sulphides in banded silicified and
e=rbonated rock.

In thin seetion the sulphides form a network
anclosing rock forming minersls, on which they are
moulded, and which they replaoc in part. Carbonate
may be moulded on quartz grains, and form veinlets in
sulphides. 4 little casasiterite 1as associated with
the sulphides.

In polished section the sulphide is pyrrhotite
with a little chalcopyrite.

Hole No. 901 71' Hﬂ&l'a lﬂds

Fine grained siliecified rock with occasional
veinlets of ¢ rbonate and disseminated sulphides.

In thin section it is a mass o miercerystalline
siliecs, and fine grained carbonate,.

Polished section shows irregular grains and smaller
magaes of pryrite.

Hole No, 11, 92' Hall's Lode

Pyrite and chalcopyrite in silicified rock,
showing banding.

In polished section the sulphides consist of
pyrite and chalcopyrite.

In thin section the rock is s hetergeneous and
non-uniform assemblage of minerals. In part it is
a mosaic of quartz grains asbout 1 mm. across, with
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numero:s minute oriented ineclusiona, showing that the
originnl material has been replaced with guartz. In
places the qu:rtz grains are of smaller aize and
chlorite and oarbonates are present, together with
neadles and rosettes of wollastonite. Cassiterite
occurs in anhedral cracked greins sbout .3 mm. <cross
in asaoclation with other sulphides.

Hole 24, 94' Hall's lLode

Fine grained dark grey rock with dark, irregular,
fine veinlets. The rock has a vitreous to pearly lustre
on cleavage faces indicating the presence of fluorite.

In thin section the rock has a poikilitie temiure
with granular gquartz, greenish-brown tourmaline, fine
grained carbonate snd scicul~r wollastonite in larger
fluorite crystals, the sizes of which are indicated by
the extensive cleavage faces, Tourmaline is in euhsdral
to subhedral crystzls, sometimes zoned »nd strongly
pleochroiec from pale brown to deep yellow green. It is
asgociated with fine grained carbonate and radiating
needles of wollsstonite. Rare sulphides oceur in this
complex and a little cassiterite is associated with
them,

Hole No, 13, 65'-84' . .aterhole Lode

Chert -~ pa e greenlsh grey rock with paler bands
about ;" thick.

In thin section the core consists of very fine
grained quartz and structureless cloudy carbonate.
A very fine grained, greenish, semi-opaque c¢:loritic
substance is present. Cassliterite oceurs as fractured
eryatals down to .02 mm. grain size,

In polished seciion the core contsins arsenopyrite,
pyrrhotite and chidlcopyrite. The arsenopyrite is evidently
of replscement origin., Pyrrhotite ia included in the
srsenopyrite as an aren with indefinite boundaries and
has obviously been replaced, Chalcopyrite ocours on
the peripheries of a much 1l rger mass of arsenopyrite
which exerts ita erystalline form against the chalcopyrite.

Hole Ho. 13, 90' #Wsterhole Lode

Silicified rock with massive sulphides and fluorite.

In thin section the roek is o mosaic of ~nhedral
quartz, with a little shapelesa fine grzined carbonate
and much chlorite in irregular and rsdizting aggregates
of small books averaging .1 mm. lonz., There is » little
csagiterite associated with opzgue sulphides.

In polished section the sulphides are mainly
pyrrhotile with a little chalcoiyrite and pyrite.

Hole No. 17. 100°'

Pine grained dark grey rock with qguartz, carbonate
and dissemin-ted sulphides,

In thin seotion the rock is a structureless mass
of granular guartz and irregular plates of chlorite,
The qu rtz graine vary from .2 mm across to the finest

visible size =nd the chlorite plates are about .2 mm
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averarse diometer, Sulphddes are present in small
irregular crystalline messes ~bout .2 mm. zcross
and there is a little fine carbonate.

In polished section the sulphides o .uear as
pyrrhotite, pyrite and chalcopyrite.

Hole No. 13. 58', Waterhole Lode
Chert with disseminated sulphides.

In thin sectiocn the rock consists of miercerystalline
quartz with scattered patches of very fine grained semi-
opaque carbonate, Sulphides are p rite and chalecopyrite,
with which is 2ssociated a little ephalerite, In gome
places the sulphides have a thin rim of cassiterite and
are asgocisted with cloudy carbonates, Thes: islands
of sulphides and carbonates are remnents of original
rock which has been replsced by chert,

Hole No. 17, 113"

Fine grained dark grey rock with introduced quartz,

In thin section the rock consists of granular
quarts, radisting chloxrite and carbonate., The sulphides
are rimmed with carbonate, which also penetrates deeply
into sulphide aggregates, Cassiterite occurs in cracked
graing up to .5 mm. across,

In polished section the sulphides pyrite and
chalcopyrite.

Hole Ro. 4. T1' Battery Lode

Massive sulphides in fine grained silicified ond
carbonated rock.

In hand specimen the rock has a mottled ajnearance,
but in thin section the texture is 7 'y unifo™ consisting
of very fine grained siliceocus metriz, wiih ragged plates
of chlorite and irregular masses of fine grained chlorite.
Irregular untwinned porphyroblasts of cordierite, crowded
with inclugions and giving a rather ill-defined biaxial
fugure, are common, Rzgged retliculate mosses of sulphide
are plentiful with which are associrted, irregulsr broken
¢erystels of ceesiterite.

The sulphides are pyrrhotite nnd minor chalcopyrite.

Hole No, 5 88" Battery lLode.
Pine grained grey banded rock,

In thin secticn the rock is structureless agaregate
of granular qu-rtz and very fine gresined carbonate. The
quarTtz grains are ragged =nd irregular and crowded with
very fine acicular inclusiona. The carbonate forms
sub-radiating and shrpeless masses, which ore often so
fine grained »s to be gsemi-opague. Cassiterite is dif-
ficult to distinguish, but there is o 1little associated
with the sulphides.

In polished secti n pyrrhotite » pesrs as small grains
about .3 mm. ncross and as granular arsgregates.
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Hole 5 115* Battery Lode

Banded mineralised chert,

In thin section the rock consistes of = very fine

- grained siliceous natrix with 2 good deal of bladed
serieite, There are occas:onal larger grains of quartsz
and cordierite (about 1 mm. dismeter) with numer-us
ascicular ineclusiona, and irregular patches of carbonate.
Cassliterite oceurs zs grains about .2 mm scross wither
free or attached to sulphide. Fluorife scecurs in patches
1 - 3 mm. across,

In :olished sec¢ticon the sulphide is pyrrhotite.
IIOl NOI ¢
Vughy sulphides in siliecdoms rock.

In thin seect on the rock consists of anhedral
interlocking guartz grains abo:t .5 mm. across, together
with erystalline carbonate, cassiterite and sulphides,
The guartz greins have acicular orlented inclusions, bhut
the orientation does not remsin constant fcr more than
a small group of grains. Fluorite s prominent.

The chert from the Mount Cleveland Mine are pale grey,
very fine grained, siliceous rocks, two specimens of which,
vis. DBattery leds hole No., 4, 93, and Henry's lode hole
1k, 214! show undisturbed bedsing {n handspeeimen,

in thin seetion the Battery lode speecimen eonsists
essentially of microerystallins quarts and seriecite, with
sparse, small patches of carbonate, and occesional veinlets
of quartz and earboanate,

The specimen from Henry's lode hole No, 14, 217 is a
little coarser grained, with much fine grained disseminated
sulphide, Carbonate is fairly plentiful im irregular masses,
and the sulphide tends to be associated with 1%,

Specimen., Henry's lode hole Fo, 14, 103%, does not
show distinet bedding, but is plainly a breSciated rock with
broken veinlets of carbonats and quartz. In thin seetion it
consists of very flne grained quartz and serieite, are Ars
pumerous irrsgular, semi opaque, white, masses of carbonats.

Hall's lode hole No. 12, 106", This specimen shows
indistinet and somewhat aentar%od bedding. In thin seetion
the rock consists of microerystalline quartsz and sericite with
minute, disseminated masses of carbonate crystals,

Specimen, Hall's lode hole NHo, 11, 98¢, is a very
fine grained, sheared rock with limenitic baading. In thin
section it consists of microerystalline quarts snd oriented
minute shreds of sericite, Carbonate is present in small
semi opaque white masses, dissiminated threugh the section,
These are veinlets and inclusions of secondary silica, Some
veinlets have been sheared with the rest of the rock, others
are post shearing.
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Specimen, Battery lode, hols No, 3, 85', shows
bedding and mierofaulting to gIve an imbricate structure.
In this section the rock is similar to the foregoing, It
contains veinlets of quartz and of carbonate and these,

for the most part, cut across the microfaults without being
displaced, or follow along them. Therefore thsy have been
formed suﬁsequently.




