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Preliminary Report
on the 

Geology of the Manitouwadge Lake Area
By E. G. Pye

Introduction
Until recently, little interest had been shown in the region about Manitouwadge 

Lake. This may be owing to the commonly held opinion that greenstone belts 
of small area do not lend themselves to the occurrence of large mineral deposits. 
It may also be because of the highly metamorphosed condition of the rocks, since 
many prospectors consider that schists and gneisses are unfavourable to ore deposi 
tion. In any event, the region was avoided until as late as 1947, when diamond- 
drilling was conducted to test a gold deposit on claims held by the Teck Exploration 
Company, Limited, near Hemlo. About this time, E. C. Tripp and Zebe Renshaw 
became interested in large bodies of titaniferous magnetite near Bamoos Lake, 
and Moses Fisher is reported to have staked a sulphide deposit near Manitouwadge 
Lake. This sulphide deposit later became the now famous Geco mine. At that 
time, however, little interest was taken hi the discovery, and after two years, the 
claims were allowed to lapse.

In 1952 prospectors working for MacLeod-Cockshutt Gold Mines, Limited, 
staked the old Beggs-Curie nickel showing east of the Pic River, and a minor 
staking rush followed. The nickel showing was drilled early the following year. 
The results of this work proved inconclusive, but by this time interest in the region 
was considerable. Two prospectors, Roy Barker and Bill Dawidowich of Geraldton, 
while examining a geological map prepared in 1932 by J. E. Thomson of the 
Ontario Department of Mines, 1 noted that sulphides and gossan had been found 
north of Manitouwadge Lake. They decided to investigate and in May, with air 
transportation provided by Jack Forster, also of Geraldton, visited the location 
shown on Thomson's map. They rediscovered the deposit staked several years 
previously and were sufficiently enough impressed to restake the ground. However, 
before this could be done properly, it was necessary to go back to Geraldton for 
camping supplies.

While Barker, Dawidowich, and Forster were in Geraldton, others were 
becoming interested in the Manitouwadge Lake area, and when they returned on 
June 22, they were surprised to find that, during their absence, the sulphide deposit 
had been acquired by two other prospectors. Fortunately for Barker and Dawido 
wich these other prospectors were looking for nickel, and when assays of samples

1Jas. E. Thomson, Geology of the Heron Bay-White Lake Area, Ont. Dept. Mines, 
Vol. XLI, 1932, pt. 6, pp. 34-47 (with map No. 41j).



taken from the showings failed to indicate any, the claims were not recorded. As 
soon as the 30-day time limit for recording was up, Barker and Dawidowich 
restaked the discovery.

In July, 1953, the sulphide deposit was examined by W. S. Hargraft, consulting 
engineer, and upon his recommendation, the property was taken up by General 
Engineering Company, Limited; Consolidated Howey Gold Mines, Limited; and 
H. W. Knight and associates on a partnership basis. Diamond-drilling in August 
and September indicated the possibility of a copper-zinc ore body. Geco Mines, 
Limited, was incorporated in October, and it was not long before the results of 
further drilling indicated a deposit of such importance that the biggest staking rush 
in the history of Ontario, and one of the biggest in the history of Canada, was 
precipitated. The significance of the discovery is made apparent by a report of the 
company's official estimate of ore reserves published in the November 3, 1954, 
issue of the Northern Miner. According to the report, the deposit contains 14,899,- 
000 tons of ore having an average grade of 1.72 percent copper, 3.55 percent zinc, 
and 1.73 ounces of silver per ton, to a depth of 1,300 feet. At present prices, the 
metallic content of this ore has a value, before deducting mining, milling, trans 
portation, and smelting charges, in excess of #293,000,000.

LOCATION OF AREA AND MEANS OF ACCESS

The Manitouwadge Lake area forms a small but very important part of the 
Heron Bay-White Lake region along the north shore of Lake Superior. It lies 
about midway between the two transcontinental railways, the Canadian National 
Railways line on the north and the Canadian Pacific Railway line on the south; 
it is 70 miles southeast of Geraldton, 40 miles northeast of Marathon, and 170 
miles east-northeast of the cities of Port Arthur and Fort William.

The Manitouwadge Lake area is accessible by pontoon-equipped aircraft from 
Geraldton, Pays Plat Bay near Schreiber, Marathon, and White River. It is also 
accessible by an Ontario Department of Mines access road connecting Manitou 
wadge Lake with Ontario Paper Company, Limited, roads and the Trans-Canada 
highway, and by motor roads built by Marathon Paper Mills of Canada, Limited, 
south from Caramat and Stevens on the Canadian National railway. The area will 
soon be further serviced by spur lines now under construction by the Canadian 
Pacific Railway from Hemlo and the Canadian National Railways from Hillsport.

General Geology
All the consolidated rocks exposed in the Manitouwadge Lake area are of 

Precambrian age. They have been divided into three main groups:
1) A system of closely folded and intensely metamorphosed volcanics and 

sediments, which, together with horizons of iron formation, are believed 
to be of Archean or Early Precambrian age.

2) An assemblage of intrusive igneous rocks, believed to be of post-Archean 
and possibly of Algoman age.

3) Diabase dikes, which have been correlated tentatively with basic intrusives 
of Keeweenawan age exposed around Lake Nipigon and along the north 
west shore of Lake Superior.

The areal distributions of outcrops of these principal groups of rock formations 
are shown on the preliminary geological map (in back pocket).
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ARCHEAN
Volcanics (?)

A prominent series made up of amphibole schists, amphibole-feldspar gneisses, 
and amphibolites, is exposed east of Wowun Lake. It forms a well-defined belt, up to 
and possibly exceeding two miles hi width, which extends from here southwestward 
to Manitouwadge Lake, and thence westward across the southwest comer of the 
map area. Because all primary structures have been obliterated by metamorphism, 
the origin of these rocks is in doubt. They consist largely of dark-green amphibole 
and plagioclase with subordinate quartz and a little magnetite, and their composi 
tions are such that the rocks could only have formed from calcareous sediments or 
basic volcanics. On the assumption that calcareous sediments are generally rare in 
Early Precambrian systems, the author is inclined to consider them to be of volcanic 
origin. The fragmental textures displayed by the schists in some outcrops; their 
banded character, with layers of material rich in amphibole alternating with layers 
relatively poor in amphibole; and their tendency to be interbanded with sedi 
mentary gneisses, have led the author to the belief that, in large part, they are 
highly altered basic tuffs. The relatively coarse-grained rocks, the amphibole- 
feldspar gneisses and amphibolites, occur in thick bands and may represent basic 
lava flows. However, these conclusions must be considered as tentative subject 
to the results of further field and laboratory investigation.

Sedimentary Gneisses
As the margins of the belt of amphibolitic rocks are approached, well- 

developed horizons of sedimentary gneisses are found to alternate with bands of 
schist. These increase in both number and thickness to the north and south so 
that, within a short distance, the series gives way to ones hi which the principal 
ferromagnesian mineral is biotite. Two principal varieties of sedimentary gneisses 
have been recognized. They are biotite gneiss and quartz-feldspar gneiss.

The biotite gneisses are light- to dark-grey, bedded rocks that consist of 
variable amounts of quartz and feldspar and about 10 percent or more of biotite. 
In many places, the biotite gneisses display large individuals of quartz and feldspar 
and are porphyroblastic. Outcrops of a fine-grained, dark variety, which might be 
considered a biotite schist, have been found south of the Geco ore zone, and in a 
few instances, garnetiferous phases have been identified. In general, however, the 
biotite gneisses are typically uniform-textured, medium-grained, and non-garnetif- 
erous rocks.



The quartz-feldspar gneisses are pale-grey to very pale-pink rocks found 
associated with the biotite gneisses in the north sedimentary belt. They are typically 
fine-grained to medium-grained, uniform-textured rocks that consist largely of 
quartz with subordinate feldspar and only accessory amounts of biotite. An 
interesting feature is that the biotite tends to be isolated in thin films. These films 
tend to parallel the gneissic banding and impart to the rock a streaked or laminated 
appearance that is useful for identification purposes in the field. In several places 
the biotite content is so low that this streaked appearance is lost, but in such cases 
the rock strongly resembles a typical quartzite and is easily identified.

In view of the evidence presented by petrologists to the effect that clay minerals 
combine to form chlorite and sericite, and that these in turn combine to form 
biotite during metamorphism, it is thought that the biotite gneisses and the quartz- 
feldspar gneisses are the altered equivalents of argillaceous sandstones and feld 
spathic sandstones or arkoses, respectively. Occasionally, hornblende as well as 
biotite is found in these rocks and may indicate the local presence of calcareous as 
well as argillaceous material in the original sediments.

Garnetiferous Amphibole-Biotite Gneiss
In many places in the north sedimentary belt, the biotite gneisses are found 

to be interbanded with garnetiferous amphibole-biotite gneisses of coarse granularity, 
dark colour, and striking appearance. These garnetiferous rocks do not form good 
horizon markers. Instead of occurring as persistent bands of more or less uniform 
width, they form isolated lenses scattered irregularly throughout the sedimentary 
series. They are thought to represent the highly metamorphosed equivalents of 
either basic tuffs or calcareous, chloritic grits that were developed at the same time 
as the more easily identified sedimentary rocks enclosing them.

Iron Formation
Commonly intimately associated with the garnetiferous amphibole-biotite 

gneisses is a peculiar banded rock. For the most part, this banded rock con 
sists of thin layers of quartz alternating with equally thin layers of chlorite 
schist, hornblende schist, hornblende-biotite schist, or, on the Lun-Echo property, 
a very coarse pyroxene-bearing amphibolite. In the field it has been variously 
termed quartz-chlorite rock, quartz-amphibole rock, quartz-amphibole-pyroxene 
rock, and iron formation. Since the rock is distinctly banded in both outcrops and 
drill cores, since the schist layers contain disseminated crystals and thin seams of 
fine granular magnetite, since individual horizons can be traced by dip needle 
and magnetometer, and since these horizons are very persistent along the strike, it 
is thought that "iron formation" is most appropriate.

POST-ARCHEAN 
Basic Mefa-Introsives

Small lenticular bodies of metagabbro are found in a number of places within 
or close to the belt of amphibolitic rocks. These bodies have intrusive relations 
with the Archean formations, but are themselves cut by granite and pegmatite. 
For the most part they consist of a medium- to coarse-grained rock made up of 
about equal amounts of dark-green amphibole and plagioclase, with small amounts 
of biotite, quartz, and magnetite. This rock is generally quite massive in the outcrop. 
However, in places it has been sheared, and in such cases, it is distinguished from 
the coarse amphibole-feldspar gneisses with considerable difficulty.



Also found intruding the Archean formation are a coarse-grained, almost 
black, massive amphibolite and a pale-pink feldspathic rock containing only minor 
amounts of ferromagnesian minerals. Both of these may be uniform textured or, 
conversely, may be spotted, with the amphibolite displaying scattered patches, and 
the feldspathic rock displaying individual phenocrysts of feldspar. The amphibolite 
and the feldspathic rock are of minor importance. They occur as small bodies 
intimately associated with and grading into the more common metagabbro.

Narrow dikes and sill-like bodies, classified in the field as diorites, have been 
found cutting sedimentary gneisses in the vicinity of and within the Geco ore zone. 
These rocks are fine-grained and exhibit a distinct foliation, much like the gneisses 
enclosing them. A thin section from one of these dikes shows it to consist largely 
of amphibole and feldspar and to be in every respect similar to the metagabbros 
in composition.

Granitic Rocks
The most abundant rock found in the Manitouwadge Lake area is biotite 

granite. This granite, together with pegmatite and large bodies of migmatite gneisses, 
occurs in three places: (1) the extreme southeast corner of the area, (2) the extreme 
northwest corner, and (3) the whole of the northeast quarter. The granitic rocks 
to the northwest and southeast are believed to represent a single large mass in 
which the Archean rocks form a deeply infolded inclusion; those in the northeast 
quarter of the area are believed to represent a satellite of the main mass, which 
has been localized along the major synclinal axis (see Structural Geology).

On the whole, the biotite granite exposed near Manitouwadge Lake is a 
massive, pink, medium-grained variety. It is devoid of any structural features and 
has sharp contacts with the Archean rocks. However, in some places the contact 
with gneiss is gradational owing to feldspathization of the latter, and it is fre 
quently difficult to tell where one rock begins and the other ends. Going from 
the gneiss into granite, the gneiss changes from grey to pink in colour, the gneissic 
banding becomes less and less distinct until the rock is essentially a granite having 
a faint foliation, and finally, this foliation disappears, and only massive igneous 
rock remains. In other places this process of granitization has given way to one in 
which granitic magma soaked or was forced into the gneisses along their cleavage 
planes in such a way that, upon crystallization, it resulted hi a rock in which layers 
of feldspathized gneiss alternate with layers of granitic material. Such rocks were 
mapped as migmatites in the field and, on the map, are shown separately from 
the other granitic rocks.

Associated with the large granite masses and intruding the Archean forma 
tions as dikes and sills in a large number of places are bodies of pegmatite and 
aplite. The pegmatite is of three ages; it occurs: as dikes cutting metagabbro 
inclusions in, and itself truncated by, the massive biotite granite; as irregular bodies 
grading into, and hence forming a phase of, the biotite granite; and as dikes cutting 
the biotite granite.

KEWEENAWAN
The youngest rock exposed in the Manitouwadge Lake area is diabase. The 

diabase forms a number of narrow, but persistent north-south dikes, some of which 
appear to be localized along transverse faults of small magnitude. In that these 
dikes cut sharply across all the other consolidated rocks, including the post- 
Archean granites, it is thought that they may be of Late Precambrian age. It is 
possible that they could be correlated with similar rocks, presumably of Keweena 
wan age, that outcrop to the west in the vicinity of Lake Nipigon.



Structural Geology
The rock type described as iron formation is the only one that occurs in 

sufficiently distinct and persistent horizons to be useful in explaining the structural 
geology. The preliminary geological map of the area shows that, in the vicinity 
of Wowun Lake on the east, the iron formation and the gneisses strike south- 
west and dip steeply north. Proceeding westward towards Fox Creek and the 
Geco mine, however, the formations assume an east-west strike; and still farther 
west, midway between Fox and Nama creeks, they strike northwest and dip 
400-500N. Finally, at the west side of the map area, the formations assume first 
a northerly strike and then double back on themselves to strike northeast again. 
They delineate a large trough or synclinal fold. Dip measurements at the nose of 
this fold indicate a plunge to the northeast of from 20 to 30 degrees. In the eastern 
part of the area, lineation and drag folds indicate a steeper plunge of about 40 
degrees.

After the major folding and during or after the formation of the granitic rocks, 
the Manitouwadge Lake area suffered a series of disturbances that resulted in the 
development of a large number of faults. These faults are of three types: (1) longi 
tudinal or strike faults, which more or less parallel the formations along the south 
limb of the syncline; (2) transverse faults, which strike north-south across the 
area; and (3) diagonal faults, which strike obliquely to the others. All are repre 
sented in the field by deep linear depressions in the topography.

An example of a major strike fault is the Agam Lake fault, which strikes due 
west, from north of Manitouwadge Lake to almost the west boundary of the map 
area, just north of and roughly parallel to the belt of amphibole schists and 
gneisses. The magnitude and direction of movement along this break have not 
been determined. However, it appears to truncate a number of north-south trans 
verse faults, and at the same time, appears to terminate against the north-south 
Nama Creek and Fox Creek faults.

At least three periods of movement are thus indicated. A fourth period of 
movement may be responsible for the fault that extends diagonally across the area 
from northwest to southeast. Repeated movements may have occurred along this 
fault. On the property of Lake Kaginu Mines, Limited, in the southeast corner of the 
area, a diabase dike was localized along this fault, but the diabase has been fractured 
and brecciated, and both pre-diabase and post-diabase movements may have 
occurred. Despite this, it is of interest to note that the net result of all displacements 
has been no more than one or two hundred feet, north on the east side. The Geco 
orezone, for example, has been traced across the fault to the Hucamp property 
without any great apparent offset. In fact, no considerable horizontal displacement 
has occurred along any of the faults in the area.

Economic Geology
All the mineral deposits discovered within the boundaries of the map area are 

sulphide replacement bodies. These strike and dip parallel to the formations that 
contain them and have been found in or closely associated with either iron forma 
tion or some variety of sedimentary gneiss.

REPLACEMENT SULPHIDE DEPOSITS IN IRON FORMATION
Replacement sulphide deposits have been found on all mining properties where 

iron formation occurs as horizons in the sedimentary series. As mentioned previ 
ously, the iron formation is a banded rock in which layers of quartz alternate with



layers of chlorite schist, hornblende schist, hornblende-biotite schist, or amphibolite. 
In the replacement deposits found in this rock, the metallic sulphides heal fractures 
in the quartz and occur as either masses or disseminated crystals and grains replac 
ing the minerals of the schist layers. Where massive replacement has occurred little 
schist remains, and the deposit is a strikingly banded one, in which layers of 
sulphides alternate with layers of mineralized quartz. On the other hand, where 
disseminated replacement has occurred, the sulphides appear to be localized along 
planes of schistosity, which they accordingly accentuate.

The principal sulphide present in these deposits is pyrrhotite. It is generally 
accompanied by pyrite, and hi many cases the two iron sulphides are the only recog 
nizable metallic minerals present. However, in a few places chalcopyrite, sphalerite, 
and even galena may be associated with the iron sulphides. Where these are abun 
dant across mining widths, material of ore grade may be indicated.

The replacement deposits in iron formation may thus contain values in copper, 
lead, and zinc. Silver is also commonly present, and adds to the over-all value. How 
ever, the deposits discovered to date tend to be lenticular and of small extent. On 
the Lun-Echo property, for example, three sulphide replacement deposits in iron 
formation have been thoroughly tested by diamond-drilling. In each, commercial- 
grade material, across widths up to and exceeding 25 feet, was indicated, but none 
of the deposits were found to have a length greater than 500 feet. The largest 
deposit so far found in iron formation is the Willroy No. 2 zone. This zone ranges 
from 20 to 30 feet in thickness, and at the tune of the author's visit to the property 
hi September, 1954, had been traced by drilling for a length of 800 feet. Interesting 
features, which serve to distinguish this deposit from others found associated with 
iron formation, are a scarcity of chalcopyrite and relatively high contents of galena 
and silver.

REPLACEMENT SULPHIDE DEPOSITS IN SEDIMENTARY GNEISSES
Replacement sulphide deposits have been found not only in iron formation but 

also in such rocks as graphitic gneiss on the Delmico property, biotite gneiss on the 
Nama Creek property, and quartz-feldspar gneiss on the Geco and Willroy pro 
perties.

Deposits in Graphitic Gneiss
On the Delmico property, two zones of mineralized graphitic gneiss have been 

tested by drilling. One zone, known as B, strikes N.800-900E. for a length of 600 
feet along the Agam Lake strike fault and maintains a more or less uniform width 
of about 10 feet; the other zone, known as F, strikes N.300W. for 400 feet and has 
a maximum width of 30 feet. They are similar in character, consisting of alternating 
layers of graphite schist and quartz-feldspar gneiss of from less than an inch to a 
foot or more in thickness. In general, the graphite schist layers predominate. These 
contain scattered, conformable quartz stringers along the walls of which the 
graphitic rock has been replaced by disseminated to massive pyrrhotite and sub 
ordinate pyrite. Galena and sphalerite have not been recognized in either of these 
two deposits, and chalcopyrite occurs only hi negligible amounts.

Deposits in Biotite Gneiss
On the Nama Creek claims, electromagnetic surveys have indicated a strong 

conductor extending northwestward across the property. This conductor has been 
traced intermittently for a length of 3,500 feet. The middle section, known as 
the l b zone, has a length of 1,100 feet. It was thoroughly tested by diamond-drill-'



ing during the summer and fall of 1954 and was found to be a strongly mineralized 
zone, up to 20 feet in width, dipping at about 450NE. This zone consists largely of 
dark-coloured biotite gneiss that has been injected by pegmatite and quartz 
stringers and mineralized with pyrrhotite, pyrite, chalcopyrite, sphalerite, and galena. 
In places this material was found to have grades comparable to some of the Geco 
ore, but across relatively narrow widths.

Deposits in Quartz-Feldspar Gneiss
The most significant type of mineralization located in the area is that of the 

Willroy No. l zone and the Geco orebody. Of these two sulphide replacement 
deposits, the Willroy No. l zone is shorter and narrower and of lower grade. It 
strikes east-west, dips vertically or steeply north, and is up to about 50 feet wide. 
It lies in quartz sericite schist along the contact with biotite gneiss to the north, and 
consists mainly of crystals and grains of metallic sulphides either disseminated 
throughout or plated along shear planes hi the host rock. The principal sulphides 
are chalcopyrite and pyrite, with pyrrhotite and subordinate sphalerite. Drill-hole 
intersections are up to 1.80 percent copper, 0.66 percent zinc, and 0.54 ounces of 
silver per ton over a core length of 63 feet (hole No. 19).

The Geco orebody is exposed about 600 feet south and a short distance to 
the east of the Willroy No. l zone, and from here extends eastward for a horizontal 
length of 2,700 feet. Like the Willroy No. l zone it lies in a wide zone of quartz 
sericite schist, this time at the contact with garnetiferous hornblende-biotite gneiss, 
biotite gneiss, and granite to the north. It can be divided conveniently into three 
sections: the West, Middle, and East.

The West section of the orebody lies west of Fox Creek. It has a length of 
1,200 feet at the surface, ranges up to 220 feet in thickness, and rakes to the east 
at about 40 degrees. In general, it consists of quartz sericite schist mineralized 
with metallic sulphides, chiefly chalcopyrite and pyrite, as in the Willroy No. l 
zone. These sulphides replace the host rock outward from a narrow, tabular core 
containing abundant pyrrhotite and sphalerite. This core occurs near the south 
wall of the orebody and appears to decrease in width and disappear with depth.

To the east, the West section is cut off sharply by the Fox Creek fault, so that 
east of the creek, the extension of the orebody has been offset approximately 250 
feet to the north. This extension, or Middle section, extends eastward from the 
creek for a distance of 850 feet, to a point where it is truncated sharply by a zone 
of north-south diabase dikes. Near the surface the middle section has an average 
width of 58 feet. Like the West section, it consists of a core of massive sulphides, 
chiefly pyrrhotite and sphalerite. This is enclosed by an envelope of copper, zinc, 
and iron sulphides disseminated throughout, or plated along shear planes in, quartz 
sericite schist. The core here is much wider than hi the West section of the orebody, 
and the envelope of disseminated material is narrower and, hi places, below ore 
standards. Near the surface the ore of the Middle section is thus rich in zinc but 
low in copper. With depth the central core tends to decrease in width and tongue 
out, whereas the bordering disseminated ore tends to increase in width and grade. 
The net result of this is a gradual transition from a high-grade zinc and low-grade 
copper ore near the surface, to a high-grade copper and low-grade zinc ore at depth. 
This deep ore, rich in copper but containing low values in zinc, is very similar in 
character to the mineralization found in the West section of the orebody.

As mentioned above, the Middle section of the orebody is truncated by a zone 
of north-south diabase dikes. The East section of the orebody lies east of these 
dikes and extends for a horizontal length of about 600 feet near the surface. It is
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narrower and of lower grade than the Middle section, but it improves with depth, 
leaving little doubt that it represents the eastward extension of the Middle section 
down the general rake of the orebody.

A significant control over the localization of the Geco orebody may be the 
proximity of the large body of granite to the north. The orebody occurs in a horizon 
of quartz sericite schist, which is bordered to the north by granite biotite gneiss and 
garnetiferous hornblende-biotite gneiss. Where the schist is bordered by the granite, 
the best widths and values in copper have been found; where it is bordered by 
gneiss, both to the west and to the east, the widths and metallic content decrease, 
and even the quartz sericite schist tends to finger out and disappear.

Conclusions
In the past year several deposits containing significant amounts of one or more 

of copper, lead, zinc, and silver have been located. Most of these appear to be 
small, and as a result, the opinion has been expressed that the Manitouwadge Lake 
area is a one-mine camp. However, the number of deposits discovered in relation 
to the scanty geological knowledge of the area and the widespread mineralization 
indicated by these deposits must be considered. Present indications are that the 
future possibilities of the area are very good.

In the light of developments to date, the search for ore might be based on a 
consideration of the following facts:

1) As shown on the preliminary geological map, all the known deposits con 
taining significant amounts of one or more of copper, lead, zinc, or silver occur 
within the sedimentary series in or close to a strong zone of iron formation bands. 
This zone lies near and roughly parallels the boundary of the large granite stock 
localized along the major synclinal axis.

2) All the significant deposits discovered occur hi iron formation, biotite 
gneiss, or quartz feldspar gneiss. None have been found in the amphibole schists and 
gneisses or in the masses of granite and associated migmatites.

3) The larger and richer deposits occur where the formations strike east-west, 
as on the Geco and Willroy properties.

4) The largest and richest deposit, the Geco orebody, is localized at the con 
tact between massive biolite granite and less competent quartz-feldspar gneiss.

5) The Geco deposit exhibits a zonal distribution of sulphides; pyrrhotite and 
sphalerite appear to be concentrated in the upper and eastern parts of the orebody, 
and chalcopyrite and pyrite hi the lower and western parts. Recognition of this 
fact might lead to the discovery of a copper ore after zinc mineralization has been 
located at the surface.




