
Mount Cleveland Mine 

The Mount Cleveland deposits occur in country 
rocks belonging to the Dundas cieries, and consisting of slates 
with interbedded, altered breccias, tuffs and lavas. In 
places the country rocks are silicified to cherts or quartzites. 
The deposits consii:ited originallYt according to Reid in 
BuUetin 34, of narrow irreguJa r rissures filled with qu,';rtz 
and minera11sed by pyrite and cassiterite. On either side of 
the fissures were pyrrhotite-ci18lcopyrite ore bod1es much less 
rich in cassiterite, and these remained after the higher 
grade ore had been removed. 

The lower grade deposits are apparently due to 
replacement, because country rocks have been impregnated with 
sulphides that preserve the original sedimentary bedding, as 
may be seen in hole ITo. 10 Hall."s lode 97', hole Noi 16 Henry's 
lode 145', hole No. 5 Battery lode 115'. 

The mineralisation is hydrothermal to pneumatolytic. 
The country rocks have been replaced by quartz, carbonate, 
sulphides and cassiterite gi~ing a granuar structure, well 
seen in Hall's lode hole No. 14, 150 1 where all the replacing 
minerals have about the Same grain size, and all crystallinities 
from allotriomorphic to id1omorphic. With temperature increas­
ing above 5000 C quartz and carbonates reacted to give wollastonite 
as shown in Hall's lade, hole No. 14, 150' and Henry's lode 
hole No. 20 112'. This reaction is however, very incomplete, 
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 introduction of Boron and Fluorine gave 
rise to toarmaline and fluorite, prominent in Hall's lode, hole 
No. 24, 94'. 

" 
Sulphides include pyrrhotite, pyrite

1 
chalcopyrite 

and arsenopyrite. Cassiterite occurs with the su phides. In a 
polished section, Waterhole lode, hole No. 11,66'-84', three 
sulphides occur together. Pyrrhotite occurs as an inclusion 
in arsenopyrite, which has chalcoPFrite along its edges, 
showing the order of deposition to bel- pyrrhotite-arsenopyrite­
chalcopyrite ,however, the ore minerals all appear to belong to 
the earlier hydrothermal phase. 

The last important alteration to the country rocks 
resulted in the formation of chert. The chert represents the 
silicification of the finer grained more slaty rocks of the 
Dundas series. These rocks were fine-grained and less permeable 
than the tuffs and breCCias, consequently they are much less 
mineralised and appear to have been longer in altering. Thus 
veinlets of quartz and carbonate are subsequent to incipient 
brecciation and shatteI'ing of the original rock in Battery lode, 
hole No.3, 85'. Possibly theateration of slate to chert was 
completed as a secondary process. 

~ulphides that occur in the more cherty rocks are 
often associated with carbonate remnants of tuff or breccia 
thet became included in the slates during deposition. 



Hole No. 14. 214' Heng's Lode 

Banded chert 

In thin section the rock oonsists of miorocrystalline 
quartz and cloudy opaque carbonate with disseminated 
sulphides. Cassiterite is rare and very fine grained. 
The sulllhides tend, very strongly, to be associated 
with carbonate. Rare larger grains of quartz are 
associated with the sulphides and oarbonates. From 
these associations :;t would seem that microcrystalline 
silica has replaced country rock bearing sulphides. 

Hole No. 14. 150' HenlY's Lode 

The core oonsists of massive sulphides, mainly 
pyrrhotite, and 1 mm. veinlets of chalcopyrite with 
a little pyrrhotite, in a fine grained greenish rook, 
largely replaoed by granular quartz. 

In thin seotion tJe speoimen is a mosaic of quartz 
grains, averaging .2 mm. acro ... wi __ h .eno1tie and 
chloritio inolusions and rods of ruiile. The inclusions 
may'be Oriented, and have the same or1entation for a 
patch of quartz grains, but those in an adjaoent patch 
may have a quite ~ifferent orientation. Carbonate 
is present in irregular patches. intergrown with 
radiating wollastonite. Opaque sulphides appear to be 
moulded on quartz grains, and may enclose other minerals 
including cassi teri tet which occurs as irregub,r cracked 
grains of uneven pale brown colour. 

In polished section pyrrhotite is pale yellow and 
strongly anisotropio giving yellow th deep bronze 
variation in oolour with the niokels not quite crossed. 
Chaleop;yri-te is deep brass yellow and weakly anisotropio. 
The two oocur together as replacements of rock minerals, 
with pyrrhotite muoh in excess. However they also occur 
as fine veinlets suggesting fissure filling, and in 
these struotures ohaloopyrite is much in exoess of 
pyrrhotite. Evidently there has been overlap in the 
periods of deposition. The average grain size for 
pyrrhotite is about .25 mm. with some grains as muoh as 
1 mm. and the oassiterite averages .125 11l11l. 

Hole No. 16. 145" Henry"s Lone 

Partly maasive pyrrhotite and ohaloopyrite with 
fluo:lri.te, and pn.rtly sulphide replacement in finely 
banded rock. 

) 

t:'----' 

In thin section the rook oonsists of euhedral chlorite 
in books averaging ';2 Mm. long, with granular oordi eri te 
and muoh quartz in small euhedral and subhedral orystals. 
Sulphides with which a little oassiterite is 9ssoointed, 
enolose the other minerals inoluding the chlorite, 
which is probably pseudomorphous after biotite. A little 
carbonate is present. 

In polished section pyrrhotite eJf nverage grain 
size of .3 Mm. is associated with lesser amounts chalcopyrite 
and cassiterite. The latter may OOCur in quartz apart 
from any sulphide. 
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Hole No. 20 120' Henry's Lode 

Fine grained dark green rock with dissem1~~ted 
sulphides and faulted bands of chert. Development of 
secondar,y minerals including micas, is 3. parent and 
fine veins of these penetrate chert. 

In thin section the rock is a very fine grained 
microcr,ystalline aggregate with minute grains and 
granular masses of sulphides! widely disseminated. 
There are numerous fine veinlets of chlorite and carbonate. 

Hole No. ?9 112' Henry's Lode 

Silicified and carbonated rock containing masses 
of pyrite crystals in emall vughs. 

In thin section the rock consists of chert and 
carbonate with euhedral, subhedral and anhedral quartz 
and anhedral coraerit.. Both quartz and cordierite 
contain minute inolu~onst more espeoially the latter, 
and oocur in grains up to 1 mm. across. Much of the 
carbonate shows orude rosette structure and is closely 
assooiated with radiating needles of wallastonite. 
Cassiterite occurs in disseminated grains about .1 mm. 
across and badly fractured. Pyrite Imf chalcopyrite 
occur in very irrsgular masses that are moulded on, 
and include, euhedral cr,ystals of other minerals. 

Hole No. 10. 91' Hall's Lod, 

Massive sulphides in banded silicified and 
cnrhona.ted rock. 

In thin section the sulphidee form a network 
enclosing rock forming minerals, on which they are 
moulded, and which they replaoe in part. Carbonate 
may be moulded on quartz grains, and form veinlets in 
sulphides. A little cassiterite is associated with 
the sulphides. 

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

Hole No.9. 71' Hall's Lode 

Fine grained silicified rock with oocasional 
veinlets of 0" rbonate and di ssemin~.ted sulphides. 

In thin sectl.on it is a maS8 r:f microcrystalline 
silica, and fine grained carbonate. 

Polished section shows irregular grains and smaller 
masses of pyrite. 

Hole No. 11. 92' Hall's Lode 

Pyrite and chalcopyrite in silicified rock, 
showing banding. 

In po~ished section the sulphides consist of 
pyrite and chalcopyrite. 

In thin section the rock is '1 hetergeneous and 
non-uniform assemblage of minerals. In part it is 
a mosaic of quartz grains about 1 mm. across, with 

J 
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numero';s minute oriented inclusions, showing that the 
original material has been replaced with quartz. In 
places the qu"rtz grains are of smaller size and 
chlorite and oarbonates are present, together with 
needles and rosettes of wollastonite. Cassiterite 
occurs in anhedral cracked grains about .3 lllIll. "cross 
in association with other sulphides. 

Hole 24. 94' Hall's Lode 

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

In thin section the rock has a poikil1tic teJrture 
with granular quartz, greenish-brown tourmaline, fine 
grained carbonate and 1l.c1cub r wollastonite in larger 
fluorite orystals, the sizes of which are indicated by 
the extensive cleavage faces. Tourmaline is in euhedral 
to eubhedral crystals, sometimes zoned nnd strongly 
pleochroic from pale brown to deep yellow green. It is 
associAted with fine grained carbonate and radiating 
needles of wolls,stoni teo Rare sulphides occur in this 
complex and a little cassiterite is associated with 
them. 

Hole No. 13. 65'-84' ..Iaterhole Lad, 

Chert - pa e greenish grey rock with paler bands 
about 6,11 thick. 

In thin section t:Je core consists of very fine 
grained quartz and structureless cloudy carbonate. 
A very fine grained, greenish, semi-opaque cloritic 
substance is present. Cassiterite occurs as fractured 
crystals down to .02 mm. grain size. 

In polished section ttle core cont~lins 8.1'Senopyri ta, 
pyrrhoti te I'l.nd c14copyri te, The arsenopyrite is evidently 
of repls.cement origin. Pyrrhoti te is included in the 
arsenopyrite as an are~ \tith indefinite boundaries and 
has obviously been replaced. Chalcopyrite ocours on 
the peripheries of a much l"rger mass of arsenopyrite 
which exerts its crystalline form against the chalcopyrite. 

Hole No. 13. 90' Naterhole Lode 

Silicified rock with massive sulphides and fluorite. 

In thin section the rock is u mosaic of ~,nhedral 
quartz, wi th 11 little shapeless fine gra.ined oarbonate 
and much ohlorite in irregular and radiating aggregates 
of small books averaging .1 mm. long. There is .~ little 
cassiterite associAted with opaque sulphides. 

In polished section tbe sulphides are mainly 
pyrrhotile with a little chalco,'yri te and pyrite. 

Hole No. 17. 100' 

Fine grained dark grey rock with (luartz, carbonate 
and disssmin'ted sulphides. 

In thin section the rock is a structureless mass 
of granular quartz and irregular plates of chlorite. 
The qu' rtz grains vary from .2 lllIll across to the finest 
visible size 8,nd the chlorite plates are about .2 nun 
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averar:e di"meter. Sulphides are presen-t in small 
irregular orystalline masses nbout .2 rom. ar;ross 
nnd there is tel little fine oarbonate. 

In polished seotion the sulphides f) ",enr as 
pyrrhotite, pyrite and chalcopyrite. 

Hole No. 13. 58'! Wat,rhole Lod. 

Chert with disseminated sulphides. 

In thin section the rook oonsists of microcrystalline 
quartz with scattered patches of very fine grained semi­
opaque carbonate. Sulphides are pyrite ana_ chalcopyrite, 
wi th whioh is ~\Ssociated a little cphaleri te, In some 
places the sulphid.es have a thin rim of cassi teri te and 
are associated with cloudy carbonates. Thes: islands 
of sulphides and carbonates nre remnents of original 
rock which has been replaced by chert. 

Hole No. 17. 113' 

Fine grained dark grey rock with introduced quartz. 

In thin section the rock consists of granular 
quartz, radiating chlorite and carbonate. The sulphides 
are rimmed with carbonate, which also penetrates deeply 
into sulphide aggregates. Cassiterite occurs in cracked 
grains up to .5 rom. across. 

In polished section the sulphides pyrite and 
chalcopyri teo 

Hole No. 4. 71' Battery Lode 

Massive sulphides in fine grained silicified e.nd 
carbonated rook. 

In hand specimen the rook has a mottled a:i):,earance, 
but in thin section the texture is .~ '1Y unifo:'!"l consisting 
of very fine grained silioeous matrix. wi i;n ragged plates 
of chlorite and irreg\1J.ar masses of fine grained ohlorite. 
Irregular untwinned porphyroblasts of cordierite, orowded 
with inclUsions and giving a rather ill-defined biaxial 
fugure, are common. Ragged reticulate masses of sulphide 
are llientiful with which are Ilssocif'ted, irregular broken 
crystals of oaseiterite. 

The sulphides are pyrrhutite and minor chalcopyrite. 

Hole No. 5 88' BatteEY Lode. 

Fine grained grey banded rook. 

In thin sectLn the rock is structureless aggregate 
of granular qu-rtz and very fine grained oarbonate. The 
quartz grains are ragged >-me irregular nnd crowcled with 
very fine aoioular inclusions. The carbonate forms 
Bub-radiating and shepeless masses, which are often BO 
fine grained <~s to be semi-opaque. Cqssi teri te is dif­
fioult to distinguish, but there iG little associated 
with the Gulphides. 

In polished secti n pyrrhotite r < ,leero '1.S sll1!),ll grains 
about .3 rom. across and as granular ageregates: 
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Hole 5 115' Battery Lode 

Banded mineralised chert. 

In thin seotion the rook consists of ~, very fine 
grained silioeous matrix with a good deal of bladed 
sericite. There are occas~onal larger grains ,)f qUflrtz 
and cordieri te (about 1 nun. diruneter) with numerous 
acicular inclusions, 9lld irregular patches of carbonate. 
Cassiterite ocours as grains about .2 nun across .ither 
free or attached to sulphide. Fluorite socurs in patches 
1 - 3 rom. across. 

In:olished section the sulphide is pyrrhotite. 

Hole No.5 75' 

Vughy sulphides in siliod~ rock. 

In thin sect'on the rock consists of anhedral 
interlocking quartz grains abot .5 nun. across, together 
vii th crystalline oarbonate, cassi teTi te and sUlphides. 
The ouartz grains have aoioular oriented incJ~usions, but 
the orientation does not remain constant for more than 
a small grouJ of grains. Fluorite l s prominent. 

file chert ho. the Mouat Cle".l.uAl lUne ue pale ,rey, 
"ery nat gra1a ... stUce.ua rocka, tw .p.ol .. lI.. ot which, "ia. Batter)' l"e Ml .• No. 4l • :r t ancl Henry's lode hole 
14, 214' 1IIlow Wl41atvHd be. U1 buld.pee1aell.. 

III. tbla .eatloa the Battery lode ., •• 1aea eoaatsta 
•••• lI.tlally .t .:t.oroeryatall1ae quart. aDd •• rtolt., with 
'par.e, _11 patches ot oarboDate, ancl oocaatonal "e1aleta 
ot quart. aD4 carbonate. 

The apec1aea tro. B • .,," lode hole No. 14. 241' 1. a 
UUle couser pain.d, Vith _oh. t1a. Iralll..' 41.'ea1nated 
aalph14.. Cu1lloaat. is tatrlJ' pl.atltul 111. irr.gular lI& .. ea, 
aacl the aulph1d. t ..... to be a.soeiated Vitll it. 

8pec1aea'1 Hea:ry" lode bole 10. 14, 103'. dO •• lI.Ot 
ahow di.tlaot be~d1ac, but 1. plaial1 a breoelate~ rock w1th 
broke "etal.t. ot carboDate &ad. quartz. III th.1ll. •• OUOA 1'&1 
ooll.alst. ot very f1lle gra1ned quartz and serieite. ~~e are 
auaerou. lrr.gular, semi opaque, white, mass •• of carbonate. 

Hall'. lode bol. 10. 12 1 <>' 1 • Thi. sp.etaea shows 
1a41.t1act ud so.what coateri" bedd1Jag. In th.1a seeUo. 
the reck coa51sts of atcrocry.ta1l1lle quartz 811.d aericite with 
a1nuta, di .... inat ... lI& .. e. of carboaats crystals. 

Bpeela.n, Hall's lode hole 10. 11, 98 t 1. a v.ry 
t1ae Irai.ed, sheared rook Vith 11-811:10 baIlcdai. I. t~ 
•• otio. 1t coaa1st. of atcrocrystal11ae quarts and orieated 
Id.mtt. abred. ot seS'1oUe. Carboaate 18 prea.t ia _11 
•• at opaque whit ... a.88, disa1m1uted thrOUCh th ... et1o .. 
The.e are valalet. and 1aelualoaa ot .eooadary a1l1ca. So •• 
ve1alets ba"e Hea sheared with the reat at the rook, other. 
are post sh.ariag. 



Specimen, Battery lode hole No.3, 8,·, shows 
bedding and microfault1ng 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 they have been 
formed SUbsequently. 
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