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ABSTRACT
The mineral deposit of Mindamar
Metals  Corporation occurs in  a

northeasterly striking shear zone
that is sub-parallel to several major
faults. The shear is parallel to a
steeply to vertically dipping series
of wcidic volcunies, Rhyolite tuff in the
shear is replaced by carbonate and
quartz which form at least two large
lenticular bodies. Within the carbon-

ate hodies, the ore shoots, which
range from 7 to 20 per cent combined
zine, lead, and copper, lie along

several steep veins. The position of
the orebodies within the veins is de-
tevmined by several factors of which
the moust apparent is the presence
of inclusions of unreplaced rhyolite
tuff adjacent to the veins.

The workings of the previous oper-
ators are in a carbonatn body 1,000
feet long znd ap to 150 feet wido.

Surface drilling has revealed an
additional  ore-bearing  carhonate

body along strike to the north, and
ore grade material, as vet undefineg

in outline, to the south.

INTRODUCTION AND

AckNow LEDGMENTS

" IIIS  PAPER  ontlines  the
£ geology and discusses the geo-
logical problems of the Mindamar
mine. Tt is finpossible to acknow-
ledge the contrvibutions of ideas of
Al the geologists who have worked
i the area. Among the wmore im-
portant  contributors are K. De?,
Watson, W, S, James, B.S.W. Buj-
fun, and L. J. Weeks, and John
MacePherson, the vesident geologist
at the mine.

A mineralogical  and  chemical
study of the ove aud country rock
is being earvried on by Dr. Watson
at the University of California, T.os
Angcles.
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The Mindamar wmine is on Cape
Breton Island, forty miles south-
west of Syduey (Figure 1). The
nearvest railway stations ave at St.
Peters. which s thirty-two miles
southwest of the minc, and at Syd-
ney. Good  gravel-surfaced  roads
councet the mine to the railways.

The mine is producing at the rate
of 600 tons a day of ore containing
zine, lead,  copper, and  minor
amounts of silver and gold. At the
present time the mill feed averages
9 per cent combined metals, of which
zine makes up 7 per eent and lead
and copper each 1 per cent.

GeNkrar Cuorocy

The ore being mined by Minda
mar occurs in a shear zone paralle]
to a northeasterly striking, veelic.
ally dipping, scrics of roeks con-
sisting of chyolite tuff, rhyolite,
minor more hasic flow rocks, and
diorite (TFigure 2). In the vicinity
of the mine, these rocks have been
termed the Mine Series. They belong
to the Bourinot group, which has
heen assigned by L. J. Wecks to the
Middle Cambrian. At the latitude
of the mine, the Bourinot group is
bounded on the northwest by the
Stivling fault and extends eastwar]
for two miles. The group extends
southward for three miles. where it
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is cut oft by granite, and northward
for at least six miles.

Arkosic quartzites and fine arko-
sic conglomerates lie to the west of
the Stirling fault. These vocks are

part of the Middle River group, of

Silurian or Devonian age.

The mineralized shear in which
the ore deposits occur has been
named the Mine Shear. It is sub-
parallel to the Stirling fault and, at
the wine, is one-eighth of a mile
east of it. The Mine shear meets the
Stirling fault half a mile south of
the mine. - :

The Mince series is foliated paral-
lel to the Mine shear. The foliation
is especially well developed in some
of the rhyolite tuff. Mapping of foli-
ation directions in surface outcrops
allows close predictions of projected
positions of the Mine sheav. This
relationship has been of considerable
use when planning exploration drill-
ing along strike from the mine.

‘Another  parallel  fault, tened
the Pyrite Fault, apparcatly cuts the
Mine scries three-quarters of a mile
east of the Mine shear. To the vorth,
the Pyrite fault forms a boundary
belween Bourinot and Middle River
rocks. Although the fault itself was
not seen at the latitude of the mine,
a brook outcrop exposes a fifty-foot
zone of scattered pyrite erystals on
the sonthward projection of the
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known fault. Consequently, it is
assumed that the Pyvite fault con-
tinues southward.

Tor Mixe Series

The Mine series consists of rhyo-
lite tuff, thyolite, minor more basic
flows, and diovite (Figure 3). The
rhyolite tuff varies in colour from
light tan to almost white. The folia-
tion varics in intensity from indis-
tinct to prominent. The rhyolite tuff
is relatively ecasily veplaced by car-
bonate and quartz which are, asu-
ally in turn, partially replaced by
ore minerals. As a result, ahuost all
the ore occurs in alteved and re-
placed rhyolite tuff of the Mine
shear,

The rhyolite varies in colour from
light tan to deep pink. It is usu-
ally  porphyritic, with quartz ox
quartz and feldspar phenocrysts.
[t coutains ocecasional minute hlebs
of chalcopyrite but is seldom heavily
replaced by cavbonate and  ore
minerals.

 The diorite dykes vary in charac-
ter from massive, medium grained,
and fresh to sheared and c¢hloritized.
Fractures in the diorite are often
coated  with soft, mwoist hematite.
The major diorite dykes, with few
exceptions, ave parallel or sub-
parallel to the Mine shear. In the
vicinity of the mine, the dykes make

up about one-third of the volume of

the Mine series.

Tue Minr SHEAr

The ore occurs in the Minc shear
within one ol more lavge, lenticular

carbonate-quartz bodies. "The

workings of the previous operators
are confined to the central body,
which is 1,000 feet long and up to .

150 fect wide. The top of the body
is truncated by the present surface.
Drilling to a depth of 700 feet has

proved the presence of ove, but in- -

vestigation to datc has not been cur-
vied  deeper. Counsequently, the

shape and dimensions of the hottom

of the body are still unknown.
The northern carbonate zone is
at Jeast 800 feet long aund up to
80 feet wide. The zone tops ahout
200 fect below the present surface.

Above the carbonate zoune, the Mine,

shicar is made up of sericitized rhy-
olite tuff. chloritized diorite, and
tale schist. ‘The downward extension
of this zone has not been explored

helow a depth of 600 feet. The first

working to reach the northern ore
is just advancing aloug it at present.
Apparently, the orve is more continu-
ous than in the ceuntral carbonate
zone and is of excellent grade. The
first stope in this body will average
153 to 20 pex cent combined metals.

Drilling to the south of the pre-
sent mine bas encoontered furtler
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ore-grade material. A series of holes
penetrating to the 400-foot horizon
revealed that the Mine shear is not
of ore grade down to that depth.

However, there is a slioht increase
3 ie) .

of grade with depth. Using the ex-
perience gaived from the northern
ore zone which; as previously stated,
tops below the survtace, a hole was
drilled to test the Mine shear at a
depth of 600 feet. It encountered a
30-foot carbonate zone containing 10
per cent combined metals across 10
feet. Apparently, then, therve is an-
otlier ore-bearing carbouate zone to
the south of the mine. This ore tops
about 450 to 500 feet below the sur-
face. Further surface drilling in the
southern ore was reserved for the
futurc since the extraction of ore
at this depth will have to await the
completion of deep levels being
driven at present. Also, at a deeper
level, the ore may be continuous
trom the present mine to the south-
ern ore intersection and farther ex-
pensive  surface drilling may be
fonnd to be unnecessary.

Between the three carbonate
zones, the Mine shear consists of
tale schist, chloritized diorite, and
sheared' and  sericitized rhyolite
tuff. There arc occasional boat-
shaped ‘cavbonate zones” up to a few
feet long which are often fairly
well mineralized  with  sphalerite,
galena, and chaleopyrite.

Tue Mamy or Centrarn CARBONATE
ZoNRE )

The workings of the old Stirling
mine werc confined to the central,
outeropping  earbonate zone. This
none containg mumevous ove shoots
which vary in length from 40 to
400 feet and in width np to 60 feet.
It has been found that the many old
stopes and still unmined orehodics
can be correlated along surfaces

which are termed ‘veins', Apparently
there are between five and ten veius
and part of the work at present is
concerned with the drawing of long-
itudinal sections along each of the
veins in order to outlive all the orve

~shoots in this carbonate body.

At least three of the veins lie
close to the northwestern side of
the cavhonate zone. These veins
contain most of the jmportant ore-
bodies in the old part of the sninc.
Lhe adjzcent side of the carbonate
zone is very irregular and is hounded
by large intcrsecting faults which
possibly affected ore deposition.

The factors controlling the posi-
tion of the ore shoots in the veins are
not completely known as yet. How-
ever, it is known that inclusions of
unreplaced rhyolite tuff in the car-
bonate zone ave very important. One
large inclusion lies bebween two
veius and the ore is very rich and
wide in the parts of the veins ad-
jacent to the inclusion. Another
favourable condition is the pre-
sence of small, irregular, chloritized
diorite dykes. Those parts of the
carbonate zone that are free of
dykes are usually also free of orve.
A third factor is the attitude of the
veins, Normally they ave parallel
to the walls of the carbonate zone.
A few turn sharply, aud, at such
places, the grade changes abruptly.
One veiu, particularly, changes from
au average grade of 10 per cent
combined metals to a grade of 20
per cent. In this high-grade ore, the
lead equals the zine in quantity
and the silver increases markedly.

The two main ways thut the ore-
bodies terminate are also of interest.
In one, the quantity of ore iincrals
decreases slowly. This is  accom-
panied by an inerease in the amount
of pyrite and often by a Jdeerease

in the dip of the vein. In the other

. . . !
the ore improves in grade up to o
cross  fracture, -beyond which the
carbonate is of sub-ore orade or
bharren,

Cven

Concrusions

The ore of the Mindamar wmin.
is in a shear zonc that is closels
related to the Stirling fault, T'he
Stivling fault is o major stvucture
extending at least threc miles. They,
arc other major faults in the ares
which are parallel to the Stivling
fault and which cut similar rocks,

The Mine shear inay be a branch
of the Stirling fault, or the Stirling
fault may have truncated the Mine
shear. It is not known whether the
Mine shear was carbonutized and

~mineralized before or after move-

ment oceurred oun the Stirling fault,
However, it is apparent that the
Stirling fault has truncated a scries
of rocks at a small angle lo the

- strike of the members. One of the

rock types in the truneated series,

“the rhyolite tuff, is velatively in-

compelent and one section of heds
of it has given vise to the Mine
shear. This shear varies greatly in
width. The country vocks, which are
predominantly rhyolite and diorite,
inelnde beds of chyolite tuff both
cast and west of the Mine shear.
These Deds. also, are shearved and
may be wineralized.

From this brief recapitulation it
is apparent that Mindamar has fws
major explovation programmes  to
follow. One is to extend exploration
along the Mine shear to find addi-
tional ore-bearing cavbonate bodies
beyond . the new  hodies alveady
found. The other it to examine the
avea  for additional wineralized
shears in the parallel heds of rhyo-
lite taff.

Annual Meeting of C I.C.

"TTHERE WAS a very large and
L representative  atéendance  at
the thirty-sixth anuual mecting  of
the Chemical Institute of - Canada
held in Windsor, Ont..- on  June
Aath to 6th. At the four. technieal
sessions, upwards of nincty papers
were  presented, necessitaling, of
course, Lwo or more simultancous
sessions cach day. The papers rang-
el over the entive chemical field —
physical, organic, agricultural, an-

alytical, biochemistry. chemical en-
ginecring, rubber chemistry,  and
protective coatings - and onc ses-
<ion was devoted to papers on chem-
ical eduecation.

At the epening session. presenta
tion-of the Pailadinn Medai, C.1.C.5
highest award, was wmade to Dr.
B, Wo R Sveacis, ORYT. Presi-
dent  of  the National Research
Council of Canada and 4 former
President C.7.Co At this session; al-
so. the Levey Hoerton Westman
Memorial r,;‘('l\ll‘(' WS ({«']i\'('l’cd 1U\

Sask

Dir. Groren  Graxcen Juown,

Dean of the College of Lugincer-

ing, University of Aichigan, Anu

Arbor.

Du. J0 W, I Seivks, MBS,
Dean ot the College of Craduate
Studies and Head of the Depart-
ment of  Chemistry, University of
dhewan,  was clected CU1C
President for the Fnsuing vear, and
Mo D R Rowzee, Viee-Presidert
and Mansger ol the Polymer Cor-
poration,  Limiled, Sarnin, Out.,
was named Viee-President,

- vigms.
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