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ABSTRACT

Three main types of base metal sulphide mineralization are present 
in the Timmins area:

(1) Massive and stringer-type copper-zinc deposits occurring mainly 
in pyroclastic rocks as typified by the mines of Kam-Kotia, Jameland, and 
Canadian Jamieson, or within or close to breccia pipes as shown by the 
Genex and Texas Gulf. Most of these orebodies are northwest of Timmins 
and appear to lie within or close to a major centre of volcanic activity 
characterized by a thick accumulation of felsic pyroclastic rocks and 
subordinate epizonal intrusions. The margins of the rhyolitic pile are 
interfingered with mafic volcanics; overlying sediments mark the termination 
of a volcanic cycle. The copper-zinc deposits northwest of Timmins are 
confined to a particular stratigraphic unit. Ore-bearing solutions were 
probably derived from the intrusive complex of the volcanic pile.

(2) Massive and disseminated nickel mineralization, associated with 
serpentinized alpine-type ultramafic intrusions, as shown by the Alexo, 
McWatters, Hart, Inco and Texmont deposits. The mineralization occurs 
at or near contacts of the serpentinite with felsic or mafic volcanics, 
or sulphide-bearing iron formations. The nickel deposits south of Timmins 
are confined to a particular stratigraphic unit along the margins of 
domical-shaped structures which outline former volcanic centres. 
Sulphurization as proposed by Naldrett (1966) appears to be a workable 
hypothesis for some of the deposits.

(3) Porphyry copper deposit of the Mcintyre Mine. The deposit 
occurs in a quartz porphyry intrusion related to the volcanism in the 
area. Mineralization was probably introduced at the time of intrusion, 
and subsequently redistributed within the porphyry during deformation.

- iv -



DISTRIBUTION AND CHARACTERISTICS OF THE 

SULPHIDE ORES OF THE TIMMINS AREA

By 

D.R. Pyke 1 and R.S. Middleton2

INTRODUCTION

The Timmins area, long known for its gold production, has recently 
become an important base metal producing camp following the discovery of 
the Texas Gulf Sulphur Company copper-zinc orebody in Kidd Township in 
1964. The Kidd Creek Mine of Texas Gulf Sulphur is operated by the 
wholly-owned subsidiary Ecstall Mining Limited. This discovery sparked 
one of the largest staking rushes in Canadian history, and since then 
exploration work by numerous companies has continued at a steady pace. 
Prior to the Texas Gulf discovery, Kam-Kotia Mines Limited was the only 
copper-zinc producer in the area, although a number of favourable prospects 
were known to exist. Since 1964, three additional mines came into 
production; Jameland Mines Limited, Canadian Jamieson Mines Limited, and 
Genex Mines Limited. The Genex (now owned by the United Obalski Mining 
Company Limited) was only in production in 1966.

In 1959, Mcintyre Porcupine Mines Limited discovered a porphyry copper 
deposit in a small felsic intrusion (Pearl Lake porphyry), long recognized 
as having genetic implications with the gold mineralization.

McWatters Gold Mines Limited discovery of a small nickel deposit in 
Langmuir Township, southeast of Timmins, in 1964-65, led to extensive 
exploration in this as well as the surrounding townships. To date, there 
has been no production from this area. The Alexo Mine, northeast of 
Timmins, produced a limited amount of nickel prior to 1944.

It should be recognized that although a large amount of geological 
work has been done in the Timmins area since the discovery of gold in 1909, 
many questions concerning the geology remain unanswered, due largely to the 
extensive mantle of glacial-lacustrine deposits. Many townships (6x6 miles) 
contain less than 3 percent outcrop. This is offset to some extent by the 
large amount of geophysical and diamond drill hole information available.

^Geologist, Ontario Department of Mines, Toronto. 

^Geophysicist, Ontario Department of Mines, Toronto.

Accepted for publication by the Chief Geologist, Ontario Department of 
Mines, 15 April 1970.
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D.R. Pyke has been engaged in geological mapping southeast of 
Timmins during the past three years; R. S. Middleton has conducted a 
combined magnetic-geological survey northwest of Timmins for the past 
two years. This paper incorporates many of the results obtained from 
the above field work. Much of the emphasis is therefore placed on the 
general geological setting of the deposits.

GENERAL GEOLOGY

A large part of the Timmins area [Figure l or Map (back pocket)] is 
underlain by a complex assemblage of interrelated metavolcanic flows, 
pyroclastics and sediments forming part of a number of volcanic centres 
active during Archean time. Mafic (basalt-andesite) volcanic flows with 
minor intercalated pyroclastic and sedimentary rocks form the lower portion 
of the volcanic cycles and the most extensive areas of outcrop. Mafic flows 
are commonly amygdaloidal and pillowed, indicative of a relatively shallow 
water accumulation. Within the main gold camp in Tisdale Township, 
distinctive spherulitic and amygdaloidal flows have been traced for 
considerable distances and have proven very useful in delineating the 
structure. Elsewhere in the Timmins area, individual flows appear to have 
a much more limited lateral extent.

Zones of predominantly felsic volcanic rocks occur in the northwest, 
central and south parts af the Timmins area. Northwest of Timmins (Kamiskotia 
area) thick accumulations of coarse volcanic breccias and tuffs mark a 
period of extensive explosive volcanism and the location of a major volcanic 
centre. Subvolcanic intrusions of quartz and feldspar porphyry form small 
stocks within the volcanic pile. Features indicative of these being high 
level (epizonal) intrusions include the presence of: (1) miarolitic cavities, 
(2) porphyritic and granophyric textures, (3) abrupt variations in textures, 
(4) chilled margins. These intrusions are thought to have played an important 
role in the formation of nearby copper-zinc deposits. As suggested by Hurst 
(1936) intensely sheared and altered quartz-feldspar porphyries in Tisdale 
Township are also probably high-level intrusions. In the central Timmins 
area, fine-grained tuffs, and minor agglomerate and flows are associated with 
numerous layers of cherty sulphide-bearing iron formation, indicating a more 
quiescent type of accumulation than that of the Kamiskotia area. In the 
McArthur-Bartlett area the felsic volcanics contain numerous layers of iron 
formation, similar to those in the central Timmins area.

A coarse-grained, layered gabbroic intrusion underlies a large part of 
the western half of the Kamiskotia area, and contains local anorthositic and 
ultramafic phases. The western margin is intruded by a granitic batholith; 
the eastern margin is characterized by extensive contamination due largely 
to reaction with the surrounding volcanics. South of Timmins, gabbro is 
rare, and serpentinized ultramafic bodies, consisting of peridotite and 
dunite, characteristically form alpine-type intrusions within the volcanics. 
Many of these intrusions are confined to felsic volcanic units, in particular 
those forming part of a domical structure centred in Shaw Township.
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A somewhat similar structural setting is suggested for the ultramafic 
bodies in the Texmont area, although the batholithic masses of granodiorite, 
particularly to the west, tend to obscure the relationships.

Greywacke, argillite, arkose, and minor conglomerate overlie the 
volcanics, and are confined mainly to the central part of the area.

Large batholiths of granodiorite and smaller stocks of syenite and 
trondhjemite are intrusive into the volcanics and associated rocks, and are 
confined mainly to the southern part of the Timmins area. The age relation 
ships between these felsic intrusions are not known, but indirect evidence 
(such as the absence of a contact metamorphic aureole bordering the 
trondhjemite) suggests that the trondhjemite predates the granodiorite and 
syenite.

Diabase dikes are common, and strike either in a northwest, north, or 
northeast direction.

Minor flat-lying sediments of the Cobalt Group extend into the southeast 
corner of the area in Fallon (Pyke 1968) and Cleaver Townships.

The structural geology of the area is complex, and although in places 
near the main gold camp it has been worked out in detail, extrapolation to 
other parts of the area is difficult. One of the major structural features 
is the Destor-Porcupine Fault Zone which extends east into the Province of 
Quebec.

North of the Destor-Porcupine Fault the main structure is a large 
synclinorium (Hogg 1950), overturned to the north and plunging 40 to 60 
degrees east-northeast. The trace of the axial plane trends from east to 
northeast, and east of Tisdale Township the southern limb has been truncated 
by the Destor-Porcupine Fault. A pronounced lineation shown by the elongation 
of pillows, spherulites, amygdules, and fragments parallels the main fold axis, 
the plunge of the porphyry intrusions, and cleavage-bedding intersections in 
the sediments. North and south of the axial trace of the synclinorium are a 
series of folds which converge at the nose of the main syncline. Immediately 
south of the Destor-Porcupine Fault is a shallow plunging, northeast-trending 
anticline in which the rocks are not as intensely deformed as those north of 
the fault, suggesting that most of the movement was concentrated along the 
north side of the fault.

South of Timmins the main structure is a northwest-trending dome, 
approximately 12 by 8 miles, centred in Shaw Township. The eastern periphery 
of a second dome is partly exposed in the southwest corner of the area in 
McArthur and Bartlett Townships; granitic batholiths have destroyed all 
evidence of the western portion. These domical structures are interpreted 
as outlining former volcanic centres. Isoclinal folds have locally been 
outlined parallel to the stratigraphy near the outer margins of the domes, 
and could in fact be a common structural feature, although delineation of 
this type of folding is particularly hampered by the limited exposure.
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In the Kamiskotia area (northwest of Timmins) the structural setting is 
one of a steep-dipping sequence of volcanic flows, and pyroclastic and 
sedimentary rocks forming what appears to be the east portion of a broad 
north- to northwest-trending flexure. The regional magnetic data suggests 
the area is on the eastern portion of a broad arch or possible dome.

Three major directions of faulting are present in the area; northeast, 
northwest, and north. The oldest set of faults trend N70 0 E and parallel the 
Destor-Porcupine Fault; Leahy (1969) recognized a complimentary set trending 
N55 0 W in the Night Hawk Lake area. North-trending faults appear to be the 
next oldest and are commonly filled with diabase dikes. The next faulting 
direction is subparallel to the first system (Destor-Porcupine) and is 
reflected by the northeast-trending diabase dikes. Northwest-trending faults 
forming part of the Montreal River-Englehart River System appear to be the 
youngest; these possibly merge with the Mattagami River System where right 
lateral separation up to 4 miles has been recognized (Middleton 1969a). There 
is no rigid relationship in terms of offsets between the different sets of 
faults, as there has been recurring movement on many.

Regional metamorphism is of the greenschist grade. Contact metamorphic 
aureoles up to two miles wide border many of the late felsic intrusions; 
mineral assemblages in the aureoles are typical of the albite-epidote- and 
hornblende-hornfels facies.

SULPHIDE DEPOSITS

The following discussion of the sulphide deposits deals with: (1) the 
copper-zinc deposits; (2) the Mcintyre porphyry-copper deposit; and (3) the 
nickel deposits. In general, for each of the sulphide types discussed, those 
deposits which occur in an area where there is continuity in the geology are 
discussed together. For example, those in the Kamiskotia area northwest of 
Timmins, including the Kam-Kotia Mines Limited, Jameland Mines Limited, 
Canadian Jamieson Mines Limited, and Genex deposits; those in the southeastern 
Timmins area, including the McWatters Gold Mines Limited, The International 
Nickel Company of Canada Limited, L.N. Hart and Texmont Mines Limited deposits, 
Isolated deposits such as Texas Gulf Sulphur Company and Alexo are discussed 
separately.

Where possible, the general geological setting is first discussed; 
details of individual mines are given; and then an attempt is made to explain 
how the deposits may have formed, or fit into the geological picture.

Copper-Zinc Deposits

Kamiskotia Area

Figure 2 illustrates the major geological features of the Kamiskotia
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area. The area is envisioned as one in which a thick, laterally restrictive, 
largely fragmental rhyolitic pile is built up from a major volcanic centre 
located approximately in the north and west sections of Turnbull Township. 
Comagmatic subvolcanic intrusions are common, and appear to be confined to 
a particular structural level within the pile. Although the epizonal 
intrusions appear in the field to be closely related to the volcanics and 
to have undergone the same structural and metamorphic history, it is not as 
yet fully qualified that they form part of the volcanic cycle. The known 
sulphide deposits occur mainly in felsic pyroclastic rocks or brecciated 
zones confined to a particular stratigraphic unit; this unit is marked by 
an abundance of mafic volcanic flows. All the deposits occur stratigraphically 
above the zone of subvolcanic intrusions. The major deposits (Kam-Kotia, 
Jameland, Canadian Jamieson) have important similarities, and occur near the 
flanks of the rhyolitic pile; the Genex, on the other hand, is located more 
toward the central portion of the pile.

Overlying the rhyolitic pile is a sedimentary unit up to 100 feet thick 
(Middleton 1969a) that has been traced part way across Godfrey and Jamieson 
Townships, and appears to mark the termination of the above period of felsic 
volcanism. Minor pyroclastics are intercalated with this sedimentary unit.

A layered gabbroic complex intrudes the lower portion of the volcanic 
sequence. Small satellitic stocks and sills of gabbro and diorite are found 
throughout the overlying volcanics.

Figure 3 is a diagrammatic longitudinal section of the Kamiskotia area, 
illustrating the above general features.

The source of the ore-bearing solutions cannot be unequivocally 
demonstrated, and perhaps never will be, although-.more quantitative data 
may bring to light important aspects that are not obvious at the present. 
The writers believe, however, that the close association of the deposits with 
the development of a volcanic centre points to the ore-bearing solutions 
being derived from the intrusive complex of the pile; in this case the 
subvolcanic intrusions. An alternate source, and considered less likely, is 
some phase of the gabbroic complex.

Individual deposits bring out features which serve to illustrate various 
controls which may have influenced sulphide deposition or redistribution. 
The following is a brief discussion of the deposits in the Kamiskotia area 
outlining some of the more salient relationships. The mineralization in all 
cases is essentially the same, consisting almost entirely of pyrite with 
lesser amounts of pyrrhotite, chalcopyrite and sphalerite. The sulphides are 
either massive or form quartz-sulphide stockworks. The pyrite appears to have 
formed first, being replaced and veined by the other sulphides.

The Kam-Kotia deposit (Figure 4) occurs in a zone of highly pyritized 
rhyolitic breccias and tuffs, within a sequence of dominantly mafic volcanics. 
The zone of pyritization trends at a slight angle to the enclosing volcanics 
(Somerville 1967). The orebody consists of a number of en echelon lenses 
plunging 30 0 NW; the lower lenses consist of massive sulphides, the upper of a 
stringer (quartz-sulphide stockwork) zone. In general, copper is concentrated 
in the upper and zinc in the lower lenses. Chloritic and sericitic alteration
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halos surround the ore lenses. The positioning of individual ore lenses 
appears to be controlled by fine-grained andesitic dikes, as the lenses 
occur either within dilatant zones at dike-volcanic contacts, or in the 
volcanics at the intersection of two or more dikes. This suggests that the 
andesitic dikes may have acted as structural traps for the ore lenses 
(Middleton 1970). An alternate explanation is that the ore lenses are 
pre-dike in age, and in fact influenced the positioning of the dikes. This 
is suggested in one instance where an andesitic dike cuts one of the ore 
lenses. This could also be explained by two ages of andesitic dikes, or an 
overlap of dike and ore emplacement.

The Jameland orebody is on strike with the Kam-Kotia and about 4,000 
feet to the southeast. It forms a diametrically opposed deposit to the 
Kam-Kotia in that it consists of a series of en echelon lenses (Middleton 
1969b) that plunge 30 0 SE (vs. northwest for the Kam-Kotia). Individual 
lenses have a 100- to 300-foot vertical extent, 100- to 400-foot strike 
length, an average width of 25 feet, and are confined to a zone about 1,500 
feet long and 200 feet wide (Wagenknecht 1970). Like the Kam-Kotia, stringer- 
type copper-rich ore is confined to the upper lenses, and massive zinc-rich 
ore to the lower lenses. The host rocks are mainly chloritized and brecciated 
andesitic flows and tuffs, flanked by a dominantly rhyolitic tuffaceous zone. 
Pyrite mineralization persists for several feet beyond the ore zones.

A zone of non-mineralized, massive pyrite occurs between the Kam-Kotia 
and Jameland Mines.

The Canadian Jamieson deposit consists of a number of small ore lenses 
of massive sulphides located along the upper contact of andesitic and dacitic 
flows with rhyolite. Individual ore lenses are generally located along the 
crest or troughs of horizontal to very shallow plunging folds, with most of the 
ore being confined to a brecciated rhyolite (The Mine Staff, Canadian Jamieson 
1968). Sericitic alteration envelopes the orebodies, and generally contains 
abundant pyrite. The location of the ore lenses along fold axes indicates that 
the folding may have created dilatant zones favourable for sulphide deposition, 
or alternatively, the ore is pre-folding in age and in some way initiated the 
localization of the folds or perhaps migrated from the limbs of the folds.

From the information available the most important common denominators 
in the above three mines appear to be: (1) extensive pyritization (i.e. the 
orebodies are essentially massive pods of pyrite enclosed in disseminated 
pyrite); (2) sheared or brecciated horizons (i.e. hydrothermal solutions 
would have easy access to and within the rocks in question); and (3) an 
impermeable cap rock to create some type of structural trap. It is interest 
ing to note that a belt stretching from the area of the Kam-Kotia and 
Jameland Mines southeastward to the Canadian Jamieson Mine, contains more 
pyrite occurrences than elsewhere in the Kamiskotia area (Middleton 1969c).

At the former Genex Mine, the main ore zone occurs in a felsic volcanic 
breccia pipe (Middleton 1969a) with chalcopyrite, sphalerite and pyrite 
forming varying proportions of the breccia matrix. Two other small ore zones 
occur within an adjacent, sheared, mafic pillow lava.
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The spatial distribution of the pyrite and the orebodies relative to 
the rhyolitic pile suggests one or more possibilities as to when the ore- 
bearing minerals were introduced. The localization of abundant pyrite 
within a particular stratigraphic unit may be indicative of a period in the 
volcanism when conditions were conducive to the deposition of pyrite by means 
of sulphur-rich submarine volcanic emanations, perhaps in a manner analagous 
to that described by Kinkel (1961) for the pyrite deposits of Japan and 
Tiawan. Subsequent extrusion of the overlying volcanics could have preserved 
at least some of the pyrite. It would appear that in the Kamiskotia area 
the pyrite either formed differentially along the flanks of the rhyolitic 
pile, or has only been preserved in these localities. The ore-bearing 
minerals were possibly derived from the later emplaced subvolcanic intrusions, 
the previously formed pyrite having served as a favourable host for ore 
deposition. Throughout the upper half of the rhyolitic pile, known base 
metal mineralization is confined to minor quartz-carbonate veins and shear 
zones, suggesting that although ore-bearing solutions had access to the upper 
part of the pile, there were no pyrite accumulations to form a favourable 
host.

Alternatively, the pyrite could be the same generation as the ore- 
bearing sulphides, both being derived from the subvolcanic intrusions 
following the formation of the rhyolitic pile.

Texas Gulf (Kidd Creek Mine)

The Texas Gulf orebody occurs in northeast Kidd Township, and is mainly 
within a felsic pyroclastic zone. Figure 5 is a generalized sketch map of 
the geology of the pit based on two visits to the mine by the authors. At 
the south end of the pit andesite overlies massive sulphides, and contains no 
trace of mineralization. This, however, appears to be at least in part due 
to a fault contact. A pipe of brecciated rhyolite outcrops above the east- 
central part of the pit, and is surrounded by a circular zone of massive black 
rhyolite. Along and above the southeast portion of the pit is a fine-grained 
diorite-or andesite. A peridotite (now altered to talc-carbonate) occupies 
the eastern portion of a west-northwest-trending fault which bisects the pit. 
East of the pit, drill hole and magnetic data indicate a large body of gabbro 
and serpentinite.

The ore occurs as: (1) massive sulphides (mainly at the south end of 
pit); (2) breccia ore (sulphides forming part of and replacing the matrix in 
a rhyolitic breccia); and (3) a replacement of pyrite nodules and felsic 
fragments in a graphitic unit. The orebody plunges about 75 0 N.

The presence of what appears to be a rhyolitic pipe, and the dominantly 
pyroclastic nature of the host rocks leave little doubt as to the environment. 
Whether the actual ore-bearing minerals, just the pyrite, or if either were 
formed during the explosive cycle of the volcanism cannot be said at this time. 
However, there is little doubt that the orebody is related to the volcanism, 
and if some or all of the sulphides did not form during the eruptive cycle, 
then they were possibly emplaced shortly thereafter from hydrothermal solutions 
related to the volcanic activity.
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Porphyry Copper

The Mcintyre copper deposit occurs in a leucocratic quartz-feldspar 
porphyry in south-central Tisdale Township. The porphyry is about 5,000 
feet long, 1,500 feet wide, and plunges 50 0 E, parallel to the penetrative 
lineation so pronounced in all the rocks in this part of the Timmins area. 
The porphyry is, in general, extensively sheared and sericitized, in addition 
to containing abundant gypsum, anhydrite and locally hematite in and around 
the ore zones. A 400-foot wide zone, characterized by extensive pyritization, 
contains disseminated chalcopyrite-bornite mineralization and minor tetra 
hedrite, tennantite, molybdenite, and native silver are also present. It has 
been traced vertically for 5,000 feet (Griffis 1962). Ore grade material is 
confined to a number of shoots over half this vertical distance in a zone 
1,200 feet long and 300 feet wide. The ore zone has the same plunge as the 
porphyry. Typically, the mineralization is concentrated along slip surfaces 
which plunge at the same angle as the porphyry. Less commonly, the sulphides 
are finely disseminated in non-sheared massive sections of the porphyry. The 
concentration of the sulphides along slip surfaces suggests a redistribution 
of the mineralization during shearing and hydrothermal alteration of the 
porphyry. That disseminated copper mineralization is present in massive 
porphyry suggests the sulphides are indigenous to the porphyry.

Some interesting facts regarding the geological setting of the orebody 
as pointed out to the writers by W. Fink, geologist at the Mcintyre Mine, are 
given below, and illustrated schematically in Figure 6.

The ore zone occurs where a protuberance on the north side of the 
porphyry intersects the projected strike of an amygdaloidal flow containing 
anomalously high copper values (0.03-0.50 percent). The main orebody and the 
amygdaloidal flow are joined by a narrow "neck" of mineralized rock. The 
highest copper concentrations in the flow are immediately adjacent to the 
porphyry. Molybdenite is preferentially concentrated along the north side of 
the main orebody.

There are many explanations one could adopt to explain these observations, 
including the concept that the amygdaloidal flow may be the source of the 
copper. The writers believe this to be unlikely. Nevertheless, the 
amygdaloidal flow may have had some physicochemical effect on the localization 
of the copper mineralization.

The presence of this copper deposit within the Pearl Lake porphyry is 
very important, in that it demonstrates that porphyry copper deposits not 
only formed during Early Precambrian times, but that the level of erosion has 
not been so great as to remove these deposits.

It is interesting to note that the ore zone, as delineated by the 
Mcintyre Mine staff using a cut off grade of 0.7 percent copper, consists of 
a number of ore shoots totalling about 8 million tons. However, the entire 
pyritized zone to at least a vertical depth of 3,700 feet contains copper 
mineralization. The copper values are not known in sufficient detail to give 
any estimate of an overall grade. However, the tonnage of this mineralized 
zone is 80 million or more (W. Fink, personal communication). The steep
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plunge of this particular ore zone would rule out any open pit operation, 
but some leaching process might be applicable to this or any similar 
deposit.

Nickel Deposits

The known nickel deposits in the area occur entirely, or in part, 
within serpentinized ultramafic intrusions (dunites-peridotites) and include 
the Alexo, Inco, McWatters, Hart, and Texmont. The available information on 
these deposits varies greatly; the Alexo deposit is the best documented, 
whereas little is known of the Inco occurrences. In brief, the deposits 
occur as either: (1) massive or disseminated deposits at the contact of 
peridotite with volcanic flows, iron formation or felsic dikes, e.g. the 
Alexo, Hart, and McWatters deposits, respectively; or (2) disseminated 
deposits within the peridotite with no apparent spatial relationship to 
geological contacts (i.e. Texmont and Inco?).

In terms of regional geology, the Alexo is structurally separated from 
the other deposits by the Destor-Porcupine and Pipestone Faults, making any 
type of time-stratigraphic correlation impossible at this time.

Two main theories have been advanced for the formation of nickel 
deposits associated with ultramafic rocks in the Timmins area: (1) gravity 
separation of immiscible sulphide liquid in the ultramafic magma, the sulphide 
liquid commonly becoming concentrated in embayments along the lower contact 
(Kilburn et^ a.^. 1969); (2) sulphurization, whereby an external source of 
sulphur is generated, and the nickel within the ultramafic rocks reacts with 
the introduced sulphur to form nickel sulphides (Naldrett 1966). There can 
be little doubt that gravity separation of immiscible sulphide liquid is an 
important process in the formation of many nickel deposits. Sulphurization, 
although not as well documented or established a theory, must be considered 
a possible process as shown by Naldrett for the Alexo.

Alexo Deposit

The Alexo Mine is located in Dundonald Township approximately 30 miles 
northeast of Timmins. The orebody (Figure 7) occurs in a shallow embayment 
at the lower contact of a lens of peridotite with volcanic flows (Baker 1917), 
and consists essentially of two parts: (1) massive sulphides (pyrrhotite^ 
pentlandite), concentrated along the contact; and (2) disseminated sulphides 
extending into the hanging-wall peridotite. The ore zone is about 700 feet 
long and ranges in width from 3 to 40 feet. Naldrett (1966) has shown that 
extending from the ore zone into the hanging-wall for about 50 feet is a 
reaction aureole in which the nickel content of the rock remains constant 
at 0.25 percent but is increasingly incorporated into high nickel-bearing 
sulphides (heazlewoodite vs. pentlandite) at greater distances from the 
contact. This is explained by sulphurization in that the minerals
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progressively further from the ore zone are those which are increasingly 
more stable at lower sulphur pressures; the source of the sulphur is assumed 
to be the orebody. This convincingly demonstrates that sulphurization is a 
workable process. Whether or not sulphurization can be extrapolated to 
explain the entire orebody, or whether it is a relatively restrictive 
phenomena at the Alexo is questionable. Kilburn et^ aj^ (1969) have chosen 
to interpret the ore zone in much the same manner as originally proposed by 
Coleman (1910); that is, the result of immiscible sulphide segregation in 
the magma from which the peridotite crystallized. A third possibility is 
that the Alexo deposit might represent a sulphide injection, derived at depth 
from the same magma chamber as the peridotite.

\ 
Deposits South of Timmins

The McWatters, Inco and Hart deposits occur in the Langmuir-Eldorado 
area (Figure 8) at the southeast end of the domical structure mentioned 
under General Geology. The ultramafic intrusions in which the deposits occur 
are almost exclusively confined to a felsic volcanic sequence (Pyke 1970) , 
comprised in a large part of fine-grained tuffs. Narrow bands of siliceous 
sulphide-bearing iron formations are a common component of this felsic unit. 
All the nickel deposits occur toward the upper portion of the felsic volcanic- 
ultramafic sequence which in turn is overlain predominately by mafic volcanics. 
The Texmont Mine at the boundary of Bartlett and Geikie Townships is within 
a similar stratigraphic setting, being located in a peridotite near the upper 
part of a felsic volcanic sequence characterized by abundant intercalated bands 
of iron formation. The Texmont Mine appears to be in the same stratigraphic 
unit as the deposits in the Langmuir-Eldorado area, both of which are on the 
flanks of domes which are interpreted as outlining former volcanic centres. 
The peridotites probably form part of a cone sheet or ring dike structure.

The distribution of iron formation facies surrounding the volcanic 
centre in Shaw Township, indicates that the volcanic dome may have formed on 
a southward-sloping shelf. Sulphide facies iron formation forming in a deep 
water reducing environment to the southeast, oxide facies iron formation in 
a shallow water oxygenated environment to the northwest.

The McWatters deposit (Figure 9) occurs above the upper contact of a 
flat-lying rhyolitic dike intrusive into a sill of peridotite. The deposit 
is about 300 feet long, 50 feet wide, extends to a vertical depth of 300 
feet; and is divided into an upper and lower zone, the latter being the 
richer of the two in sulphides. Pyrite is the main sulphide followed in 
decreasing abundance by pentlandite, millerite, and very minor chalcopyrite. 
The sulphides occur either as irregular veinlets, pods, and disseminations 
or less commonly as massive irregular zones 2 to 10 feet wide. The rhyolitic 
dike must in some way have acted as a control over the localization of the 
sulphides, as it marks the lower limit of mineralization, and it is adjacent 
to the dike that the better grade mineralization occurs. This is readily 
explained by a sulphurization process, whereby the rhyolitic dike was the 
source of heat and sulphur; the better grade mineralization occurs close to 
the dike, and being disseminated in ever decreasing quantities at progressively
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greater distances from the dike. However, if sulphurization is the sole 
answer, there should be some evidence for depletion of nickel around the 
deposit. Further work may substantiate this.

The Hart deposit (Figure 10) occurs where a steeply-dipping sill-like 
body of peridotite is in contact with a sulphide-bearing iron formation 
and felsic agglomerate, on the north limb of an easterly-plunging syncline 
(Pyke 1969). Nickel mineralization (pentlandite) occurs both within the 
peridotite and iron formation, the better values generally being confined to 
the peridotite, even though the iron formation may consist largely of massive 
sulphides. The mineralogy differs from that of the McWatters deposit in that 
there is little or no millerite, an abundance of pyrrhotite, and a lesser 
quantity of nickel mineralization. The iron formation pinches out at a 
vertical depth of 500 feet, and peridotite and agglomerate are in contact. 
Minor mineralization also occurs in the agglomerate. The main mineralized 
zone plunges about 50 0 SE paralleling the plunge of broad open cross folds 
on the north limb of the main syncline.

This is an excellent geological environment for a nickel-sulphide 
orebody to have formed by sulphurization. Here peridotite, averaging about 
0.25 percent nickel, is in contact with iron formation containing abundant 
pyrite and pyrrhotite. However, what missing factor or combination of 
factors that might have given rise to a much larger deposit is not apparent.

The Texmont Mine consists of two ore zones (north and south), containing 
disseminated pyrrhotite, pentlandite, and millerite, generally within 50 to 
100 feet of the upper contact of a lens of serpentinized peridotite with 
mafic volcanics. The south ore zone parallels the contact of the overlying 
volcanics whereas the north zone trends at about 30 degrees to the 
peridotite-volcanic contact. The ore grade cut-off is very sharp, from 
values of greater than one percent to background values of 0.25 percent 
nickel over a width of 5 feet or less. The lack of any noticeable relation 
ship of the mineralization to the contact, and the apparent localization 
of the ore zone near the upper portion of the peridotite, would rule out 
an origin of the sulphides by immiscible liquid segregation in a magma. 
Sulphurization would serve to explain a deposit of this type. However, the 
source of the heat, sulphur, and structural and (or) chemical controls 
favourable to concentration at this locale are not known.

Alternatively, the deposit may represent an immiscible sulphide 
segregation, that has essentially been injected as a part of and along with 
the peridotite magma, and crystallized to form a sulphide body.

Very little can be said of the Inco deposits, other than that they are 
perhaps similar to the Texmont (i.e. disseminated, with no apparent structural 
controls).
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SUMMARY

The sulphide deposits in the Timmins area, with particular emphasis 
on the geological setting, have been discussed, and the following 
conclusions reached:

(1) Copper-zinc deposits: In the Kamiskotia area the deposits are 
confined to a particular stratigraphic unit within a thick, laterally 
restrictive, largely fragmental rhyolitic pile. Furthermore, the major 
deposits (Kam-Kotia, Jameland, Canadian Jamieson) are located near the 
flanks of this volcanic centre. Similarities between these deposits which 
are thought to have an important bearing on the localization of the base 
metals include: (1) extensive pyritization, (2) permeability (breccia 
zones, faults, fractures), (3) structural controls (dilatant zones).

It is suggested that at a particular time in the stratigraphic 
development of the rhyolitic pile, sulphur-rich submarine volcanic 
emmanations gave rise to localized areas of extensive pyrite accumulations 
by the replacement of pyroclastic rocks. The pyrite subsequently provided 
a favourable chemical trap for later ore-bearing solutions derived from 
subvolcanic intrusions.

(2) Porphyry copper deposit: The Mcintyre porphyry copper deposit 
formed within an epizonal quartz-feldspar porphyry believed to be related 
to the volcanic rocks of the area. The mineralization was probably introduced 
at the time of intrusion, and subsequently redistributed within the porphyry 
during deformation. This, and possibly other undiscovered deposits, may be 
amenable to low-cost, large-tonnage mining operations.

(3) Nickel deposits: The nickel deposits southeast of Timmins 
(McWatters, Hart, Inco, Texmont), occur within alpine-type ultramafic 
intrusions, which form ring dike or cone sheet type structures. These 
ultramafics are mainly confined to a felsic volcanic stratigraphic unit 
that outlines the margins of former volcanic centres. Sulphurization may 
be an applicable process for the formation of the McWatters and Hart deposits. 
Little can be said of the Texmont and Inco deposits until more information 
is available.
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4 4- 4- 4- V 4- 4-
4 4- 4- 4- -fc 4-

4- 4- 4- 4- \- 4 
4. 4, 4. 4. 4, .u

4- 4- 4- 4- 4- 
4- 4- 4- 4- 4-

4- 4- 4 
4- 4- 4- 4- 4-

4- 4- 4- 4- -4- 4-

FAULT

ANTICLINE, SYNCLINE

MUSGROVE MCNEIL

f— -~-?'s*'f'rt 
cni-irrT-^i^i A
^i^^&i 4. 4, 4. 4.

4- 4- 4- 4- 4- 
4- 4- 4- 4- 

4- 4- 4- 4-
4- 4- 4- 4- 4 

4 4 4- 4-
4 4 4 4 4

SCALE IN MILES '' 1 r ix- i ;''-'-\-^,t- -r KvOuv'-
^^^r^^fexKKo:^


