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ABSTRACT

The map-area lies in northwestern Ontario, about 520 km north of Thunder Bay, and is bounded 
by Latitudes 540 N and 52030'N and Longitudes 860W and 900 W with an additional block on the 
southwest corner bounded by Latitudes 53 0 N and 52"30'N and Longitudes 900 W and 92 0 W. The 
map-area comprises 51 580 km2 . Mapping was by helicopter supported reconnaissance, with publica 
tion of preliminary maps at l inch to 2 miles (1:126 720). Coloured final maps (Maps 2287 and 2292), 
part of the Geological Compilation Series have been issued at a scale of l inch to 4 miles (1:253 440).

As the area borders the Hudson Bay Lowlands, outcrop is, in general, scarce, forming less than l 
percent of the area east of Longitude 87 0W. Exposure increases to the west.

92" g

Figure 1-Key map showing location of Winisk Lake area. 
Scale 1 inch to 200 miles or 1:12 672 000.

The oldest rocks in the area are the metavolcanics and metasediments of the Gods Lake Belt. 
The Gods Lake Belt has been further subdivided by Goodwin into the Amisk 'volcanic belt' which 
includes the Big Trout Lake belt and the Kasabonika Lake-Ekwan River belt, and the Windigo 'vol 
canic belt', which for this report includes the Weagamow-North Caribou Lakes belt and the Wun 
nummin Lake belt. The belts are intruded by numerous small stocks of mafic and ultramafic rocks 
and by two large intrusive bodies: the Big Trout Lake complex and the mafic rocks in the eastern 
part of the Wunnummin Lake belt. The northern portion of the area includes part of the Kenyon 
Structure, a fault-bounded, mainly metasediment filled feature.

The belts are surrounded by granitic batholiths, perhaps of two ages, and belts of migmatized 
metasediments and metavolcanics. Diabase dikes of Middle to Late Precambrian age are found at a 
few localities in the western part of the map-area, cutting all of the above rock types. Two Late Pre 
cambrian carbonatite complexes are found in the south-central part of the map-region: the Schry 
burt Lake complex and the Big Beaver House complex.

xi



The northeastern part of the map-area east of the Winisk River Fault is underlain by pyroxene- 
bearing granitic rocks, mafic intrusions and highly metamorphosed supracrustal rocks which are de 
scribed in the appendix by R.A. Riley.

The eastern edge of the map-area is underlain by gently dipping (20 feet per mile) Ordovician and 
Silurian carbonate sedimentary rocks of the Hudson Bay Lowland.

During the Pleistocene epoch, the southern part of the map-area was covered by the waters of 
glacial Lake Agassiz, and later (about 7 000-8 000 years B.P.) the northeastern part of the map-area 
was inundated by the Tyrell Sea, an earlier phase of Hudson Bay.

Occurrences of iron, gold, silver, copper, rare earths, and niobium are found in the map-area. No 
mineral production is recorded. The remoteness of the area has resulted in only sporadic prospecting 
and exploration.
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Geology 

of the

Winisk Lake Area

District of Kenora, Patricia Portion

by

P.C. Thurston 1 , R.P. Sage1 , and G.M. Siragusa1 

INTRODUCTION

Operation Winisk Lake was the sixth of the regional reconnaissance geologi 
cal mapping programs conducted by the Division of Mines. This project was de 
signed to improve geologic map coverage of a little known area of northwestern 
Ontario. Preliminary outcrop maps at a scale of l inch to 2 miles (1:126 720) 
were issued in 1971 (Thurston et al 1971a,b,c,d,e,f). They were followed in 1974 
by coloured maps (Maps 2287 and 2292) of the Geological Compilation Series at 
a scale of l inch to 4 miles (1:253,440). Map 2292, the Big Trout Lake-North Car 
ibou Lake sheet also incorporates work by Riley (1967) and Riley and Bennett 
(1967) from Operation Lingman Lake in 1967.

PRESENT GEOLOGICAL SURVEY

The crew consisted of three staff geologists, four senior assistants, seven jun 
ior assistants, a fixed-wing pilot and a helicopter crew consisting of a pilot-engi 
neer and a mechanic.

A Bell 47 J2 helicopter was used for the period June 15 to August 25,1971. A 
Cessna 185, was under term charter for the whole field season and was used for 
re-supplying fly camps, outcrop reconnaissance, liaison between mapping groups 
and some re-supply of the base camp.

A total of about 425 hours were flown by the helicopter, almost all of it being 
for geological mapping. Only about 30 to 40 hours were devoted to ferry flights, 
etc.

1 Geologist, Precambrian Geology Section, Ontario Geological Survey, Toronto. Approved for 
publication by the Chief Geologist, January 1975. 
This report is published with the permission of E.G. Pye, Director, Ontario Geological Survey.
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A base-camp was established at Weagamow Lake in early June 1971, and 
this camp was moved to Wunnummin Lake for the balance of the season in early 
July. Subsidiary camps from which the helicopter operated for short periods of 
time were established at Big Trout Lake and Webequie.

Supplies of aviation gas, propane, etc., were established at Weagamow and 
Wunnummin Lakes, and Webequie by tractor-train freight in winter 1970-71. 
Most supplies other than fresh meat and vegetables were supplied by the Hud 
son's Bay Company stores at Weagamow, Webequie, Big Trout and Wunnum 
min. Fresh goods were brought in by air from Pickle Lake.

Mapping was done on acetate overlays for l inch to l mile (1:63 360) air pho 
tographs obtained from the National Air Photo Library, Department of Energy, 
Mines and Resources, Ottawa. Outcrops were plotted on l inch to 2 mile (1:126 
720) basemaps derived by photo-enlargement from l inch to 4 mile (1:253 440) 
N.T.S. topographic maps. The basemaps were supplied by the Cartographic 
Unit, Ontario Department of Mines and Northern Affairs.

The granitic rock areas were covered by helicopter mapping with an average 
of six to ten sample points per air photo (or six to ten per 195 km2 ) depending 
upon the availability of landing spots and outcrop. In the northeastern part of 
the map-area some outcrop areas on rather narrow waterways were compiled 
from previous work (Bostock 1962) rather than by canoe reconnaissance. In the 
Big Trout Lake area, heavy reliance was placed on helicopter and fixed-wing air 
craft transportation to traverse areas because of the distances involved and poor 
lake conditions.

In the northeastern part of the map-area almost all mapping was via heli 
copter because of the low density of outcrop. Commonly, outcrops occurred in 
the midst of rapids, difficult of access by any other means.

In Weagamow-North Caribou Lakes belt, limited check traverses and exam 
ination of all shoreline outcrops were made. In the Wunnummin Lake belt all 
shoreline exposures were visited and in the few areas where inland outcrops 
could be seen on the air photos these were mapped.

All reasonably prominent aeromagnetic anomalies were checked by ground 
crews even where no exposure could be seen from the helicopter, resulting in the 
explanation of most of these anomalies.

The map-area was split into three areas of responsibility, and the various 
sections of the report are by the individuals named: 
G.M. Siragusa—Wunnummin Lake belt;
R.P. Sage—Big Trout Lake belt, including the south arm, and carbonatite com 
plexes;
P.C. Thurston—Weagamow-North Caribou Lakes belt and Kasabonika Lake- 
Ekwan River belt and all other sections of the report.
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done by J. Scott.

The personnel of the Hudson's Bay Company stores in Weagamow Lake, 
Big Trout Lake and Wunnummin Lake were quite helpful in keeping the party 
well-supplied.

The Cessna 185 aircraft was supplied by White River Air Services Limited 
and manned by G. Anvelt, who proved to be an excellent pilot and in numerous 
cases cheerfully lent a helping hand. Pegasus Airlifts supplied the helicopter and 
the personnel involved worked long hours to make the project a success. They 
were B. Messier, pilot engineer and E. Dorosz, mechanic. Superior Airways did 
the camp moves and heavy freighting and their service contributed to the suc 
cess of the project. Especially helpful were Mrs. E. Weston, radio operator and 
expediter at Pickle Lake and M. Langille. Fixed wing support for mapping of the 
lakes north and east of Big Trout Lake was supplied by Severn Enterprises Lim 
ited which maintains a base in the Trout Lake settlement.

Advice and help in geological matters was tendered by V.G. Milne. L.D. 
Ayres provided many helpful suggestions.

Mining companies active in the area provided much useful unpublished ma 
terial on the exploration of their properties past and present.

Thanks are extended to Mr. John Hudson and others of the Trout Lake set 
tlement who assisted Geological Branch personnel in camp labours. A special 
thanks to Mr. Aglace Chapman, chief of the Big Trout band, who gave permis 
sion for members of the party of use Bear Island, part of Indian Reserve 84, as a 
campsite. A special thanks also to Mr. Jackson Hall and his staff of the Hudson's 
Bay Company who supplied shelter to members of the party who became 
stranded by inclement weather while mapping on Big Trout Lake.

The various Indian bands allowed access to their lands for mapping, for 
which the authors are thankful.

LOCATION AND ACCESS

The map-area lies in the northeastern part of northwestern Ontario and the 
boundaries are as follows: Latitudes 540 N and 52 0 30'N and Longitudes 860W to 
900 W with an additional block on the southwest corner bounded as follows: La 
titudes 53 0 N to 52 0 30'N and Longitudes 900W to 92 0W. The area is completely 
isolated, lying well to the north of the Canadian National transcontinental rail 
way and north of the road network. The nearest road is a summer road striking 
northwest from the end of the Pickle Lake road (Highway 808). The summer 
road, when complete, will come within a few miles of Windigo Lake on the south 
boundary of the map-area. Access is mainly by float- and ski-equipped aircraft 
available at Pickle Lake, Sioux Lookout, Armstrong and Nakina. Pickle Lake is 
about 150 km from Weagamow Lake or Wunnummin Lake. Large amounts of
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freight can be flown by special arrangement from Mawley Lake on the northern 
extension of the Pickle Lake road, a saving of about 82 km. Scheduled services 
(once weekly) via Hooker Air Service at Pickle Lake are available to Big Trout 
Lake, Wunnumin Lake, Weagamow Lake, and Webequie. Scheduled service is 
available once weekly from Nakina to Webequie via Austin Airways. A gravel 
landing strip is available at Big Trout Lake. Aircraft can also be chartered at Big 
Trout Lake, mainly for local service, from two operators based there with Cessna 
180 and occasionally Beaver aircraft, and an aircraft is available for limited serv 
ice at the settlement of Weagamow Lake.

Access to many parts of the area is limited because a number of the lakes are 
"muskeg" lakes and rather shallow. South of Big Trout Lake in the Nemeigusa 
bins Lake area, many of the lakes are shallow and therefore only the larger lakes 
are suitable for fixed-wing aircraft. South and east of Wunnummin Lake, partic 
ularly in the Michikenis River and Peeagwon Creek areas most of the lakes are 
too shallow for aircraft. North of Kasabonika settlement only a few of the lakes 
have sufficient depth for aircraft. East and north of Webequie on Winisk Lake 
only a very few lakes are suitable for aircraft and local guidance is necessary. 
Landings are possible with a Cessna 180 or Beaver on the Asheweig River above 
and below Sourdough Rapids, and in selected localities on the main channel of 
the Winisk River.

Heavy freight can be hauled by air to the gravel landing strip at Big Trout 
Lake, but the vast majority is transported by tractor train from Dog Head, 
Manitoba and Pickle Lake.

PREVIOUS WORK

W. Mcinnes (1904) traversed the Winisk River and several tributaries, and 
the country between Webequie and Lansdowne House including Wapikopa and 
Nibinamik Lakes. C. Camsell, also in 1904, reached Dawes Falls on Windigo Riv 
er. J.B. Tyrell (1913a), on the Hudson Bay Exploring Expedition, crossed the 
area, ranging from the Fawn River, through the country around and south of 
Big Trout Lake to the area of Weagamow and Windigo Lakes. In addition, A. P. 
Low travelled the Severn River, just west of the map-area in 1886, however, 
there is little relevant geological information in his report. R. Bell (1886) trav 
ersed the Attawapiskat River, but little geologic information other than the oc 
currence of the Paleozoic rocks is of interest.

The next phase of geological work is marked by more detailed reconnais 
sance and semi-detailed mapping. Satterly (1939) did reconnaissance west and 
south of Weagamow Lake in the Windigo Lakes area in 1938 and in the same 
season mapped the Weagamow-North Caribou Lakes belt at a scale of l inch to 
l mile (1:63 360). Prest (1940a,b) mapped the Wunnummin and Rowlandson 
Lakes area in 1939 at a scale of l inch to l mile (1:63 360) and l inch to 2 miles 
(1:126 720) respectively. Hudec (1964) in 1960 and 1961 did l inch to 2 mile 
(1:126 720) mapping in the Big Trout Lake area. In addition, as part of the 
"Roads to Resources" project the Geological Survey of Canada mapped parts of 
the present map-area during the 1960, 1961, and 1962 field seasons. This work is 
represented in maps by Bostock (1962), Emslie (1962), and Carruthers (1961)



and a compilation and summary report by Duffell et al. (1963). Additional map 
ping, restricted to rocks of the Hudson Bay Lowland and immediately adjacent 
Early Precambrian (Archean) rocks was carried out in 1967 by the Geological 
Survey of Canada's Operation Winisk (Sanford et al. 1967; Bostock 1970).

The Ontario Department of Mines conducted helicopter supported recon 
naissance mapping in immediately adjacent areas to the north and west 
(Bennett and Riley 1969) and to the south (Thurston and Carter 1970).

TOPOGRAPHY

The area is exceptionally flat, with little relief save for the Weagamow Lake 
area. The map-area slopes in a regional sense toward Hudson Bay. Drainage is 
northward and eastward into Hudson Bay with the Winisk River and its tribu 
taries serving as major drainage.

NATURAL RESOURCES

The map-area lies within the Northern Coniferous section of the Boreal For 
est region except for the portion east of Winisk Lake which lies in the Hudson 
Bay Lowland section of the above region. The former area is well forested, with 
occasional patches of open muskeg up to 5-6 km across. The predominant tree- 
types are black spruce and tamarack. Occasional stands of jackpine are found in 
the better drained areas such as eskers and moraines. Toward the eastern part of 
the map-area, as relief diminishes, muskeg patches increase in size and density 
and tree growth is less luxuriant. Here, semi-open areas are predominant with 
individual trees 5-6 m high and at most perhaps 5-9 m apart growing on a 
shrubby substrate or on small islands in string bog. Standing water varying from 
a few inches to several feet in depth covers almost the entire area east of the 
Asheweig River in the northern part of the map-area, and east of Winisk Lake in 
the southern part of the region. Predominant tree types in the inter-fluvial areas 
are tamarack and black spruce. White and black spruce, jackpine, aspen and oc 
casionally white birch grow on better drained areas such as river banks and the 
shores of lakes rimmed with peat (common in the area east of the Winisk River).

Pickerel are common in all but the most shallow and muddy waterways; 
pike are ubiquitous and brown trout and speckled trout are found in some of the 
cooler streams. Commercial fishing for pickerel, lake trout and whitefish is car 
ried out on Nikip, Magiss, Mameigwess and several other lakes in the map-re 
gion. Ducks, geese, and blue herons are abundant on most waterways. Moose, 
while not abundant, are found, as are caribou. Bear are scarce; beaver, lynx, 
marten, mink, muskrat and otter are trapped in the map-area.

Soil suitable to support extensive agriculture is lacking, but some vegetables 
are grown for local consumption.
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WEATHER

Weather statistics from the Atmospheric Environment Service, Toronto, for 
the period of 1931-1960 indicate a mean annual rainfall of 40.9 cm, mean annual 
snowfall of 198 cm, and a total precipitation of 60.7 cm. The mean annual daily 
maximum temperature is 1.9 0 C and the mean annual daily minimum tempera 
ture is -8.1 0 C. Average wind speed was 16.4 km/h and was from the northwest 
23 percent of the time. Winds from the west, southwest, south, and north are 
roughly equally divided. Winds in excess of 16 km/h proved hazardous for work 
ing in exposed areas along the coastline of Big Trout Lake.

RESIDENT POPULATION

Indian settlements are found at Big Trout Lake, Weagamow Lake, Wun 
nummin Lake, Webequie (on Winisk Lake), Kingfisher Lake, Kasabonika Lake, 
and at Angling Lake. The largest of these is the settlement at Big Trout Lake, 
consisting of about 500 permanent residents plus Department of Transport 
weather observers, school teachers, independent traders, and Hudson's Bay 
Company personnel. The settlements at Weagamow Lake, Kingfisher Lake, 
Wunnummin Lake and Webequie are similar but have populations in the 400- 
500 range. All of the above have Hudson's Bay Company stores and schools. 
Nursing stations are located at Weagamow Lake and Big Trout Lake, and most 
of the other villages have lay dispensers. The settlements at Angling Lake (pop 
ulation 50) and Kasabonika (population 300) are rather small and don't have 
well stocked stores or medical facilities.

The settlement at Webequie runs a successful guiding and lodge business for 
goose hunters on the Winisk River. Sawmills, from which rough lumber may be 
obtained if ordered in advance, exist at Big Trout Lake, Weagamow Lake, Kingfi 
sher Lake, Kasabonika Lake, Wunnummin Lake, and Webequie.

GEOLOGICAL SUMMARY

The oldest rocks of the map-area are those of the metavolcanic-metasedi- 
mentary belts. These rocks lie within the Superior Province of the Canadian 
Shield as defined by Stock well (1964) and are characterized by K-Ar ages of 
about 2500 m.y. (Wanless et al. 1964, p.82; Lowden et al. 1963, p.80). Wilson 
(1971, p.42) subdivided the portion of the Superior Province in Manitoba and 
northwestern Ontario into several fault-bounded blocks, based primarily on di 
ffering physical properties of the various blocks. According to this subdivision 
and that of Ayres et al. (1971), the entire map-area lies within the Gods Lake 
Belt.

However, Maps 2287 and 2292 show that two groups of belts differing in 
terms of rock types and structural trend are present. The first group, comprising: 
the Kasabonika Lake-Ekwan River belt; the Big Trout Lake belt (part of the 
Swan Lake-Big Trout Lake belt of Bennett and Riley 1969); and the Gods Lake



metavolcanics have been included by Goodwin in his Amisk 'volcanic belt' (1968, 
p.77). This group is characterized within the map region by a structural trend 
south of east, the absence of large amounts of metasediments, and the presence 
of large amounts of mafic and ultramafic rocks, particularly in the area of Big 
Trout Lake. This part of the area is succeeded to the north by the Kenyon 
Structure, a fault-bounded feature dominantly underlain by metasediments.

The second group, comprising the Weagamow-North Caribou Lakes belt 
and the Wunnummin Lake belt, with minor portions of the Upper Windigo Lake 
Belt and the Dawes Falls (Windigo River) belt (Satterly 1939), is characterized 
by a slightly more easterly trend than the other belt, the presence of substantial 
amounts of metasediments, and the presence of felsic metavolcanics, in the 
Wunnummin Lake belt in particular. Goodwin included this group of belts in his 
more extensive Windigo 'volcanic belt' (1968, p.77).

The Weagamow-North Caribou Lakes metavolcanic-metasedimentary belt 
is a rather elongate synclinal structure extending almost 105 km from Weaga 
mow Lake eastward to the east end of Eyapamikama Lake where it takes a 
sharp bend southwards to Opapimiskan Lake where it bifurcates into two sub 
sidiary belts. One limb extends south, still in the form of a syncline, to the Libert 
Lake area and thence out of the map-area; the other segment, again maintaining 
the synclinal form, continues east to the Markop-Karl Lakes area and thence 
southeastward out of the map-area.

Lithologically the basal units of the belt consist of mafic metavolcanics, with 
an abundance of pillowed flows and only occasional intercalations of felsic pyroc 
lastic metavolcanics in which no flow rocks are represented. The metavolcanics 
are succeeded by clastic metasediments including several wedges of coarse con 
glomerate and arkose, which are succeeded by greywacke and argillaceous rocks. 
Scattered occurrences of iron formation are found north of Eyapamikama Lake 
and northeast of North Caribou Lake. A few diorite sills cut the metasediments.

The Wunnummin Lake belt can best be described by reference to two dis 
tinctly different sections: the Wunnummin Lake-Kingsfisher Lake section; and 
the Mameigwess Lake section. The former is characterized by an abundance of 
south-dipping conglomerate units with interbeds of pelitic rocks and metavol 
canics. The metasediments have a thickness of about 3000 m, and are bordered 
on the north and south by mafic metavolcanics with exposed widths of 1430 m 
and 900 m respectively. These are in turn bordered by more highly metamorp 
hosed sedimentary rocks of greywacke composition.

The Mameigwess Lake section of the belt consists mainly of mafic metavol 
canics associated with quartz diorite, diorite and gabbro intrusions in the east- 
trending portion of the belt and mafic metavolcanics with intercalations of iron 
formation in the southward pointing lobe of the belt in the Peeagwan Creek 
area. This belt appears to have been isoclinally folded such that individual units 
are repeated several times, but exposure is too poor to develop a detailed struc 
tural interpretation.

The Big Trout Lake belt extends into the map-area from the west. The belt 
is divided into a northern segment (the Goose River arm) composed dominantly 
of felsic pyroclastic rocks and metasediments with a maximum width of about 
5200 m where the belt enters the area, north of Big Trout Lake. Included with 
these rocks is a mafic sill about 1500 m thick along the south side of the belt. The 
main belt has a maximum exposed width of 23 km measured just east of Longi-
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TABLE 1 TABLE OF LITHOLOGIC UNITS FOR THE WINISK LAKE AREA

CENOZOIC
QUATERNARY

PLEISTOCENE AND RECENT
Till, clay, sand, gravel.

Unconformity 

PALEOZOIC 
SILURIAN

Severn River Formation (dolomite, shaly dolomite, limestone). 
ORDOVICIAN

Churchill River Group (limestone) (not differentiated from Bad Cache Rap 
ids Group on map).

Bad Cache Rapids Group (sandstone, dolomitic limestone, limestone).

Unconformity 
PRECAMBRIAN

LATE PRECAMBRIAN
CARBONATITE AND RELATED ROCKS

Sovite (calcite-rich igneous rock).

Intrusive Contact 

MIDDLE TO LATE PRECAMBRIAN 
MAFIC INTRUSIVE ROCKS

Diabase dikes.

Intrusive Contact 

EARLY PRECAMBRIAN (ARCHEAN)
FELSIC INTRUSIVE AND METAMORPHIC ROCKS

FELSIC INTRUSIVE AND HYBRID ROCKS

Biotite and biotite-hornblende trondhjemite to quartz monzonite; horn 
blende and hornblende-biotite trondhjemite to quartz monzonite; horn 
blende and hornblende-biotite granite; biotite and biotite-hornblende 
granite; biotite and hornblende granite gneiss; syenitic rocks; hornblende 
granodiorite to quartz diorite; pegmatite, aplite, and granitic veins.

Intrusive or Gradational Contact

MIGMATITIC ROCKS

Biotite-quartz-feldspar gneiss (metasedimentary migmatite, >25% granitic 
material); hornblende-feldspar-quartz gneiss (metavolcanic migmatite, 
>25% granitic material).

MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS
Gabbro; diorite, quartz diorite; ultramafic rocks and their serpentinized 

equivalents.
BIG TROUT LAKE COMPLEX

Hornblendite; anorthosite to gabbroic anorthosite; anorthositic gabbro; 
gabbro, metagabbro; porphyritic gabbroic anorthosite; gabbro porphyry; 
foliated to massive quartz diorite to quartz monzonite; dike rocks.

Intrusive Contact



METASEDIMENTS
Quartzite, arkose, greywacke; conglomerate; shale, slate; biotite-quartz- 

feldspar schistose gneiss (with minor hornblende); migmatized metasedi- 
ments (10-25 percent granitic material); garnetiferous metasediment^; 
staurolite-bearing metasediments; iron formation.

METAVOLCANICS

Rhyolite to dacite; tuff, banded and lapilli tuff; agglomerate, breccia; por 
phyritic flow, quartz-feldspar porphyry; brecciated and flow-banded to 
massive rhyolite to dacite; iron formation.

MAFIC TO INTERMEDIATE METAVOLCANICS

Massive, pillowed, variolitic, flow banded, migmatitized basaltic and ande- 
sitic flows, flow top breccia, tuff, agglomerate, metadiabase, layered am 
phibolite; iron formation

tude 90 0 W. This belt appears to be a complex set of re-folded isoclinal, doubly 
plunging folds dominated by a large anticline (Big Trout Lake Anticline) along 
the north shore of the lake and a syncline (Nemeigusabins Lake Syncline), fault 
bounded to the west, which extends for 40 km south from the south shore of Big 
Trout Lake.

The dominant rocks of the belt are mafic metavolcanics, basaltic in composi 
tion, which, in places, grade upwards into a rather thin sequence of intermediate 
to felsic pyroclastic rocks and flows. A minor occurrence of felsic metavolcanics 
occurs in the Nemeigusabins Lake area to the south of Big Trout Lake. Minor 
metasediments occur at the east end of the Big Trout Lake Anticline and on the 
north side of the belt. The Big Trout Lake complex, consisting of gabbro, anor- 
thositic gabbro, and minor anorthosite, gabbroic anorthosite, porphyritic gabbro, 
and quartz diorite to quartz monzonite, intrudes the sequence. Its emplacement 
appears to be at least in part structurally controlled.

The Kasabonika Lake-Ekwan River belt is sparsely exposed in the north 
eastern portion of the map-area; its outline is largely interpreted from geophy 
sics. The northwestern end is a "C" shaped mass lying north of Kasabonika 
Lake, separated from the main part of the belt by a large scale, southeast-trend 
ing fault. The main part of the belt extends from 6 km north of the settlement of 
Kasabonika eastward for a distance of 155 km to Ekwan River, where it swings 
north and then back to the east, almost intersecting the Winiskisis Channel. 
After a gap east of the channel, the belt is again found extending from the Win 
iskisis Channel to the Asheweig River and slightly beyond in a northwesterly di 
rection. The belt is composed dominantly of mafic metavolcanics, with felsic me 
ta volcanic occurrences at Kasabonika Lake and north of Sourdough Rapids.

Minor metavolcanic belts occur at Thibodeau Lake (Latitude 52 030'N, 
Longitude 89 0 10'W) which have been more thoroughly described by Sage and 
Breaks (1976) and Malloy Lake, where mafic metavolcanics occur. This occur 
rence and the minor amount of metasediments exposed at Goods Lake are prob 
ably related to deeply buried portions of the Wunnummin Lake belt.

The metavolcanic-metasedimentary belts are surrounded by large composite 
batholiths of massive to foliated granitic rocks generally falling in the composi-
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tional range of trondhjemite to quartz monzonite. In rough order of abundance, 
the mafic mineral assemblages are biotite, biotite-hornblende and hornblende. 
Numerous belts of migmatitic rocks are indicated on the maps and the separa 
tion of these from areas dominated by granitic rocks is based largely on aero 
magnetic data.

The granitic rocks and the metavolcanic-metasedimentary belts are cut by 
mafic and ultramafic bodies, the largest of which are the Big Trout Lake Com 
plex and the dioritic to gabbroic intrusions of the Wunnummin Lake belt. Sev 
eral small bodies such as the gabbro east of Croal Lake and the dunite (not 
shown on map) at Weagamow Lake are present also.

Diabase dikes are rare in the map-area. The only major examples are tenta 
tively correlated with the Mackenzie Set III of Burwash et al. (1963), which were 
given tentative Rb-Sr radiometric ages of 1660 m.y. by Gates (1971). These dikes 
occur south of North Caribou Lake and south of Libert Lake.

The area has been subjected to post-granite faulting with a north to north 
east trend which has displaced the Kasabonika Lake-Ekwan River belt and the 
Wunnummin Lake belt. In addition, faulting appears to have controlled post- 
Kenoran emplacement of two carbonatite complexes: the Schryburt Lake com 
plex (dated at 1145 ±74 m.y. by Bell and Watkinson personal communication 
1972) and the Big Beaver House complex (dated at 1109 ±61 m.y. by Bell and 
Watkinson personal communication 1972). Major northwest-striking faults in 
clude the Wunnumin Lake Fault and the Winisk River Fault. The Kenyon 
Structure is a block of supracrustal rocks bounded by ESE-trending faults, post- 
volcanism in age.

Re-interpretation of the Early Precambrian-Paleozoic contact by R.A. Ri 
ley, based on logging of diamond-drill holes submitted for assessment work 
credit on Winisk River exploratory licenses, has reduced the extent of the Paleo 
zoic cover in the map-area. Geologic interpretation east of and along the Winisk 
River Fault is the subject of the appendix to this report, written by R.A. Riley, 
formerly Resident Geologist, Ontario Ministry of Natural Resources, Red Lake.

EARLY PRECAMBRIAN

Metavolcanic-Metasedimentary Belts of the Gods Lake
Subprovince

BIG TROUT LAKE BELT

The Big Trout Lake belt extends east for 17.5 km from the western edge of 
the map-area at Longitude 90000' to its termination east of Big Trout Lake. The 
belt is approximately 9 km in width at the western margin, becoming progres 
sively more narrow towards the east and terminating just south of Otter Lake.

The belt, to a large extent, is covered by the waters of Big Trout Lake. Gla 
cial grooves and striae indicate two directions of ice movement within the Big 
Trout Lake basin.

10



General Geology

The Big Trout Lake belt (Figure 2, Chart A, back pocket) consists predomi 
nantly of mafic metavolcanics of lower greenschist facies which have been in 
truded by the Big Trout Lake complex, a large discordant mafic body with a 
bulk composition approximately of anorthositic gabbro. The mafic intrusion is 
highly altered and locally well layered. Along the eastern margin of the belt, a 
band of mafic metavolcanics separates the mafic intrusion from the granitic 
rocks that enclose the belt. These outer mafic metavolcanics are schistose to 
gneissic and have been metamorphosed to the upper greenschist and lower am 
phibolite facies.

Minor amounts of more felsic metavolcanics, possibly andesitic in composi 
tion, occur as thin units on the north and south sides of Ernie Island and within 
the mafic metavolcanics along the flanks of the belt. Brecciated, spherulitic 
rhyodacite to dacite was found on the northern tip of Bear Island.

Discontinuous, small units of metasediments occur in two places along the 
margins of the belt and one outcrop of greywacke and conglomerate occurs 
within the belt, 3 km south of Big Island (Figure 2, Chart A, back pocket).

The Big Trout Lake belt forms a major anticline, the axis of which termi 
nates at the western end of the Big Trout Lake mafic intrusive complex. This in 
trusion strikes south of east from the end of the axis of the fold, then bends 
around the south limb of the fold and strikes west between the south limb of the 
fold and the granitic rocks. At Leopard Point on the south shore of Big Trout 
Lake aeromagnetic trends (ODM-GSC Map 3736G) suggest that the intrusion 
abruptly turns southeast and forms part of the north limb of the Nemeigusabins 
Lake arm of Big Trout Lake belt.

The Nemeigusabins Lake arm of the Big Trout Lake belt is a synclinal belt, 
the fold axis of which appears to terminate southwest of Big Island. The Nemei 
gusabins Lake arm consists of predominantly mafic metavolcanics and a zone of 
andesitic to dacitic flow breccia in its east-central portion.

The structural relationship of the Big Trout Lake anticline to the Nemeigus 
abins Lake syncline is uncertain because there are no outcrops in the critical 
area of interpretation.

MAFIC TO INTERMEDIATE METAVOLCANICS

The mafic and intermediate metavolcanics of the Big Trout Lake belt are se 
parable into two units: the mafic to intermediate metavolcanics of the central 
part of the belt and those east of the mafic complex, forming the outer rim of the 
belt. More silica-rich metavolcanics in the northward sequence basalt-andesite- 
dacite were found between the south side of Big Island and the small offshore is 
lands north of Big Island.

Within the central portion of the belt, the metavolcanics face south and be 
come more felsic towards the north. On the north limb of the Big Trout Lake an 
ticline, the facing direction is north and the outcrops are mafic in composition. 
The mafic to intermediate metavolcanics of the outer rim lack well preserved 
primary textures and the stratigraphy remains to be unravelled.
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Central Portion of the Belt

The mafic to intermediate metavolcanics of the Big Trout Lake belt are pre 
dominantly of lower greenschist facies and are locally characterized by a remark 
able preservation of primary structure, particularly within the vicinity of Ernie 
Island. The metavolcanics of Ernie Island contain a number of andesitic (field 
classification) flow units intercalated with more mafic units.

The mafic to intermediate metavolcanics are fine grained, massive to weakly 
foliated, equigranular and are composed predominantly of actinolite, chlorite, 
and minor calcite. Locally epidote is present in small amounts.

Thin sections prepared from centres of thick flow units often display good 
relict primary mineralogy (see Photo 27). Several sections contain relict clinopy 
roxene visually estimated in amounts up to 30 percent. One section has well de 
veloped relict plagioclase of calcic andesine to sodic labradorite. Usually the 
cores of the plagioclase grains are highly altered leaving only a fresh rim which 
may or may not reflect primary zoning. Even where the rock is completely al 
tered the primary textures are often discernible.

Pillowed metavolcanics are common and of wide distribution. Locally, var 
iolitic and pillowed mafic metavolcanics occur west of Leopard Point and along 
the south shore of Ernie Island. Amygdules concentrated along the margins of 
pillows were noted in outcrops along the south shore of Ernie Island.

Flow banded, most likely andesitic, metavolcanics were observed in several 
places on the south shore of Ernie Island (Photo 1). The bands were up to 10 cm 
or so in width and reflect varying concentrations of chlorite within the rock. The 
bands contain abundant amygdules filled with quartz and chlorite. The outcrop 
has weathered into a ribbed surface with the chlorite-rich bands forming the hol 
lows. Elongation of the amygdules in the bands suggest (Shrock 1948, p.355) 
that the unit flowed from the east towards the west.

Flow top breccias forming the tops of massive volcanic units are also com 
mon on Ernie Island (Photos 2,3). These units consist of a chaotic mass of brec 
cia fragments up to 30 cm or more in diameter in a groundmass of finer fragmen 
tal material of the same composition.

One andesitic flow unit on the south side of Ernie Island with neither upper 
nor lower contact exposed, was measured; this flow unit consists from south to 
north (from top to bottom) of 33 m of massive grey-green-black andesite, 0.9 m 
of reddish-brown rock composed of tabular saussuritized plagioclase and acicular 
chloritized hornblende, 24 m of brownish-red, amygdaloidal, flow banded rock, 
and then 4 m of bright red flow-top breccia.

The fresh unweathered surface of the red brecciated flow top is the common 
grey-green of greenschist facies mafic metavolcanics. A thin section of the flow- 
top rock disclosed abundant fine-grained carbonate (visually estimated to be 20- 
30 percent) which is probably ferruginous and upon weathering has released the 
incorporated iron giving the outcrops of flow top breccia their bright red appear 
ance.

A sample of the flow banded unit was cut and the diameter of the largest five 
amygdules in those bands were averaged to determine an overall average maxi 
mum amygdule diameter of 3.5 mm. This number was compared to curves of 
amygdule size vs. depth in pillow lavas devised by Moore (1965, p.43) for pil-
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Photo 1-Well developed flow banding in andesite. Stretching of the amygdules in the flow bands 
indicate that the unit flowed to the west. South shore of Ernie Island, Big Trout Lake.
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OGS9942

Photo 2-Well developed andesite flow-top breccia that directly overlies the flow banding (Photo 
1). Tops are south (right of photo). South shore of Ernie Island, Big Trout Lake.

13
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OGS9943

Photo 3-Sharp contact between flow-top breccia on the left and overlying massive mafic meta- 
volcanics to the right. Tops to the south (right). Contact shows chilling. South shore of 
Ernie Island, Big Trout Lake.

lowed tholeiitic volcanic rocks near Hawaii. The relatively large average diame 
ter of the amygdules in the flow bands of the Ernie Island rocks indicate the ab 
sence of a significant confining pressure.

Of interest is the occurrence on the south shore of Ernie Island of saussuritic 
alteration controlled by well developed polygonal cracks in massive mafic meta- 
volcanics (Photo 4). The sharp contrast between the cream coloured saussuri- 
tized fractures and dark brownish-green-black of the unaltered mafic metavol- 
canic core makes them particularly noticeable in outcrop. Hudec (1964, p.9) 
attributed the fractures to fracturing of a solid crust of lava soon after solidifica 
tion. This author believes they may be shrinkage cracks from cooling of the more 
massive interior of the extrusive and that the saussuritization may be a deuteric 
phenomenon related to the cooling of the flow or a hydrothermal feature formed 
by heated circulating seawater. The feature is thought to be primary and related 
to the volcanic processes from which the rocks formed.

Marginal Portion of the Belt

The mafic metavolcanics that occur along the flanks of the mafic intrusive 
complex, separating the intrusion from the granitic rocks, are fine to medium
14
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Photo 4—Saussuritized polygonal cracks in mafic metavolcanics. South shore of Ernie Island, Big 
Trout Lake.

grained, equigranular, schistose, gneissic and massive, and have been metamorp 
hosed to upper greenschist-lower amphibolite facies.

Primary volcanic textures are rare but pillows (Photo 5) have been observed 
in outcrop on the shore of a small lake at the eastern extremity of the belt. In 
the same area, glomeroporphyritic units, thought to be flows, contain clusters of 
zoned plagioclase phenocrysts (Photo 6) of andesine composition. The pheno 
cryst clusters are commonly not larger than 5 mm.

The mafic metavolcanics are composed of roughly equal amounts of fine 
grained twinned and untwinned plagioclase, and green hornblende. Minor 
quartz was indicated in an X-ray scan of the light fraction separated from a 
crushed sample of the mafic metavolcanics. The presence of quartz would sug 
gest that the metavolcanics are andesitic in composition. Sericite and epidote oc 
cur as alteration of the feldspar.

Chlorite and actinolite were present in significant amounts as alteration of 
the original mafic constituents in the porphyritic flow unit. On weathered sur 
face the porphyritic unit has a knobby appearance where the feldspars weather 
hi relief.

Concordant with the mafic metavolcanics are thin bands of felsic material. 
Some of the bands are sills, some metasediments of arkosic greywacke composi 
tion, and some felsic pyroclastic rocks. The felsic horizons are generally not 
greater than 1.2 m in width. The pyroclastic bands were identified by the pres-
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OGS 9945

Photo 5-Pillow structures in mafic metavolcanics of the marginal portion of the Big Trout Lake 
belt at its eastern extremity. South of Otter Lake.

ence of pyroclastic fragments. Rock units were classified as metasediment^ if 
they lacked volcanic textures and had a quartz content greater than 35 percent. 
Thin bands of porphyritic felsic rocks are probably sill-like intrusions.

FELSIC METAVOLCANICS

Felsic metavolcanics are not extensively exposed in the Big Trout Lake belt. 
However, a few exposures on the islands of Big Trout Lake possibly indicate a 
band trending approximately WNW from Ernie Island to the north tip of Bear 
Island and thence to a small island north of Big Island. This band would lie just 
to the north and stratigraphically below the sequence of mafic to intermediate 
metavolcanics exposed on Big Island and Bear Island. Within the mafic to inter 
mediate metavolcanics, there is an apparent northward change in composition 
from basalt to andesite to dacite, down the stratigraphic column and perpendi 
cular to the strike of the south limb of the Big Trout Lake anticline.

Clasts of felsic metavolcanics in the conglomerate lenses exposed on a small 
island 3 km south of Big Island are a further indication of felsic volcanism.

In the Big Trout Lake area, felsic metavolcanics are best distinguished from 
mafic metavolcanics by their toughness or the manner in which they fracture
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Photo 6-Photomicrograph (crossed nicols) showing zoning in plagioclase phenocrysts in mafic 
metavolcanic flows of the marginal portion of the Big Trout Lake belt. Sample from out 
crop on small lake about 4 km south of Otter Lake, near eastern termination of the Big 
Trout Lake belt.

rather than by colour. The more felsic rocks tend to be tough and to fracture 
conchoidally.

Bear Island Spherulitic Dacite

There is a spectacular outcrop of felsic metavolcanics on the northern end of 
Bear Island. An estimated thickness of 18-21 m of massive to brecciated spheru 
litic dacite of unknown width and strike length is exposed on the northeast 
shore. The exposed part of the dacite unit strikes north of west, and consists 
from north to south of: flow-banded spherulitic dacite (Photo 7), at the bottom 
of the unit; pseudobreccia (Photo 8) with a distinctive alteration pattern; and a 
fragmental flow top which indicates tops to the south (Photo 9). The outcrop is 
cut by a small andesite dike and a larger basalt dike.

At the very end of the point created by the felsic metavolcanic outcrop, light 
grey spherulites (Photos 10 and 11) up to l cm in diameter are set in a black 
groundmass rich in chlorite. The spherulites are concentrated in bands which 
vary in colour, possibly because of variations in composition. The bands are con 
torted and locally tightly folded, probably by flowing.

17
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Photo 7-Spherulites in dacite from the north end of Bear Island, Big Trout Lake.

OGS9947

OGS9948

Photo 8-Pseudobreccia in felsic metavolcanics from the north end of Bear Island, Big Trout Lake. 
Brecciated appearance is caused by concentric zones of alteration along closely 
spaced fractures. Note how the fragments can be visually expanded and fitted together, 
suggesting no movement of the individual fragments. Tiny spherulites occur within the 
fragments.

18



OGS9949

Photo 9-Autoclastic flow-top breccia in dacite from the north end of Bear Island, Big Trout Lake. 
Photo 14 shows the same rock in thin section.

OGS9950

Photo 10-Close up view of spherulites in dacite at the north end of Bear Island, Big Trout Lake. 
Note the fine radiating structure of spherulitic crystalization.
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OGS 9951

Photo 11-Photomicrograph (crossed nicols) of spherulites in flow-banded dacite from the north 
end of Bear Island, Big Trout Lake. X-ray diffraction indicates that the spherulites are 
predominantly quartz.

In thin section, the spherulitic rock was seen to have a very fine-grained 
groundmass composed of a mixture of quartz, feldspar, chlorite, acicular amphi 
bole, and minor calcite. Calcite forms clots and isolated grains, suggesting that it 
was introduced to the rock. Relict perlitic fractures (Photo 12) indicate that the 
rock may have originally been glass. The radiating spherulitic structures are of 
ten seen better in hand sample than thin section. Some of the spherulites that 
lack an obvious radial structure may be amygdules. The very fine grain of the 
rock makes modal analysis impossible.

X-ray diffraction showed that one of the spherulites is predominantly quartz 
with minor plagioclase, chlorite and calcite. X-ray analysis of the groundmass in 
dicated a dominance of quartz and chlorite with minor plagioclase. The spheru 
lites that are predominantly quartz may have originally been tridymite which 
has inverted to alpha quartz.

Williams et cd. (1954, p.24) attributed the development of spherulites to dev 
itrification of glass around scattered nuclei or rapid crystallization of viscous 
magma. Lofgren (1971) has experimentally produced spherulitic structures in 
the laboratory by devitrifying natural rhyolitic glass and thus gives experimen 
tal support to the first of the two ideas proposed by Williams et al. (1954).
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Photo 12-Photomicrograph (crossed nicols) showing perlitic fracture in devitrified glass. Sample 
from autoclastic top of spherulitic flow-banded dacite at north end of Bear Island, Big 
Trout Lake.

Pinkish more leucocratic portions of the slabbed basal portion of the felsic 
unit are thought to represent granophyric patches but were not examined in 
thin section.

South of the flow banded part of the unit, the spherulites are smaller and the 
outcrop has a decidedly brecciated appearance. Upon close examination, how 
ever, it is apparent that although the rock is extensively fractured the fragments 
fit together and have not been displaced. Alteration along the fractures has gen 
erated a sequence of alternating concentric shells of chlorite and plagioclase- 
quartz. On the weathered surface chlorite has weathered away leaving in relief 
concentric rings of fine-grained quartz and feldspar generally less than a few mil 
limetres in width.

The weathered surface of the pseudobreccia is light brown to cream col 
oured, but the fresh rock is dark greenish-black. Locally, the fragments are cha 
otic, forming zones of autobreccia. The breccia and pseudobreccia in places 
contain small spherulites up to 1-2 mm in diameter. The breccia fragments are 
up to 10-15 cm in maximum dimension.

The alteration of the pseudobreccia is probably an early feature related to 
the volcanic processes that formed the rocks. The two mafic dikes which cut this 
unit do not show the same pronounced alteration. These dikes are considered to 
be part of the volcanogenic sequence at Big Trout Lake because they belong to a
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TABLE 2 CHEMICAL ANALYSES AND NORMS OF 
LITIC DACITE, BIG TROUT LAKE BELT.

Major Elements 1 AA6-1a5 AA6-1b5

(Weight percent)

SiO2
AI 203
Fe203
FeO
MgO
CaO
Na2O
K 2O
H2O+
H20-

CO2
TiO2
P205
S
MnO

Spherulitic
Bottom

67.6
10.7
0.90
8.01
0.56
3.10
3.76
0.52
1.81
0.05
1.81
0.63
0.09
0.01
0.19

Brecciated

BEAR ISLAND

AA5-146

Unaltered
spherulitic

felsic
Top metavolcanics

68.5
9.68
2.44
6.88
0.67
3.42
4.08
0.33
1.27
0.16
2.32
0.66
0.10
0.16
0.20

66.7
11.5

1.83
6.60
2.46
2.98
3.15
0.41
2.26
0.14
0.30
0.68
0.16

O.01
0.10

Trace Elements
(parts per million)

Ag
As
Ba
Be
Co4

Cr
Cu4

Ga
Li
Mn
Mo
Ni4

Pb
Sb
Se
Su
Sr
V
Y
Zn4

Zr

—
-

150
—
4
_
6

40
—
—
—

10
—
-
—
—

100
OO

150
270
700

—
-
—

O
9

100
60
35
-
—
—

100
150
-
—
—

150
25

150
1300
700

—

O
150

—
7
—

6
30
-
-
—

<5
—
-
-
-

250
—

200
100
700

SPHERU-

Nockolds
Average
Dacite2

63.58
16.67
2.24
3.00
2.12
5.53
3.98
1.40

| 0.56

0.64
0.17

-

Goodwin's
Average
Dacite^

0.10
-

325
—

25
60
40
29
-
—
—

93
6.5
-
-
—

330
110

—
67

164
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Table 2 continued

Norms
(Weight percent)

Quartz 32.63 34.08 32.398
Albite 33.11 35.56 30.077
Diopside 0.39 1.37 -
Ferrosilite 12.06 6.21 8.641
Ilmenite 1.25 1.29 1.006
Apatite 0.22 0.24 0.356
Anorthite 11.23 7.34 14.637
Hedenbergite 3.27 6.87 -
Pyrite 0.02 0.31 0.028
Orthoclase 3.20 2.01 2.582
Enstatite 1.27 1.08 7.281
Magnetite 1.36 3.64 2.031
Corundum - - 0.962

1 Analyses by Geoscience Laboratories, Ontario Geological Survey, Toronto. 

2 Nockolds (1954, p.1015). 

3Goodwin (1970, Table 4).

Determined by atomic absorption; other trace elements by spectrograph.

Sample from north end of Bear Island, Big Trout Lake.

Sample from small island north of Big Island, Big Trout Lake.

set of dikes which were observed to cut all the rocks of the belt except the met- 
asediments, but were not observed to cut the granitic rocks. The alteration may 
be deuteric, or it may have been caused by fumerolic hot spring activity or by re 
action with seawater (i.e. hyaloclastite).

The pseudobreccia is gradational to the south into a fragmental flow top re 
sulting from autobrecciation and comminution of the fragments. Spherulites are 
absent, but concentric rings of alteration of the fragments occur as in the lower 
autobreccia and pseudobreccia.

Minor amounts of disseminated magnetite and pyrite are present within the 
felsic rocks. The pseudobreccia and autobreccia are slightly to strongly magnetic 
due to disseminated magnetite within the rock and the presence of tiny (less 
than l mm) euhedral magnetite crystals along joint planes.

Whole-rock analyses (Table 2) of the felsic metavolcanic unit indicate that it 
contains about 68 percent silica, abnormally low alumina, and unusually high to 
tal iron. Samples from the bottom and top of the unit differ little in composition 
other than the oxidation state of the iron. The high total iron is reflected in the 
high chlorite content of the rock and its dark colour. The high water content sug 
gests a high degree of alteration. The rock does not fit easily into any convenient 
classification but is considered to be a slightly altered dacite. Part of the iron and
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possibly some of the silica could have been introduced, but they remain rela 
tively constant throughout the unit and are very similar to the analysis of an 
other little altered spherulitic dacite (sample AA5-14, Table 2) from a small is 
land north of Big Island1 .

Normative calculations (Table 2) indicate the rock would be most closely 
approximated by a pyroxene-bearing dacite.

Trace element analyses (Table 2) indicate a 10-fold increase in copper and 
nickel, a 5-fold increase in zinc, and anomalously high lead values in the brecci 
ated top of the unit relative to the spherulitic base. This apparent concentration 
of base metals, even though in trace amounts, is interesting. Although copper 
and nickel contents are only average or slightly above average, the concentration 
of zinc and lead is anomalous. This rock unit may represent a target for geophy 
sical prospecting.

Big Island Spherulitic Dacite

On a small island north of Big Island an outcrop mapped originally as variol 
itic mafic metavolcanics has been found, upon thin section examination, to be a 
spherulitic felsic metavolcanic rich in quartz, feldspar and chlorite. The rock has 
well developed radiating structures typical of variolites and spherulites, but does 
not display the outstanding alteration textures observed on Bear Island. This 
rock is nearly identical in chemical composition to the basal portion of the Bear 
Island occurrence (see above).

On weathered surface the rock is brownish black and on fresh surface black. 
The dark colour is caused by the abundance of chlorite.

A quartz feldspar porphyry dike of undetermined width cuts across the 
western edge of this island.

METASEDIMENTS

Metasediments are of limited distribution within 'the Big Trout Lake belt. 
They occur in two places along the margins of the belt, and within the belt on a 
small island 3 km south of Big Island.

A small island south of Big Island is composed of bands and lenses up to 6 m 
thick of polymictic conglomerate intercalated in beds of fine-grained greywacke. 
The conglomerate consists of 5-8 cm pebbles in a greywacke matrix. The pebbles 
are strongly elongated with a azimuth of 250 degrees and a plunge of 74 degrees. 
This is approximately at right angles to the strike of the bedding. The outcrop is 
cut by a penetrative cleavage (Photo 13) that cuts across the bedding at an angle 
of about 30 degrees. The thicker, fine-grained greywacke beds show some brecci 
ation (Photo 14) which may be primary in nature and due to a slumping.

1 Magnesium content is the only major difference between the Bear Island and Big Island felsic 
metavolcanics, thus the present composition of the unit(s) is probably little changed from its original 
composition other than possibly some removal of magnesium from the altered Bear Island rocks.
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Photo 13-Thin bands of polymictic conglomerate in greywacke. Note penetrative cleavage (par 
allel to pencil) at approximately 30 degrees to bedding. Small island approximately 3 
km south of Big Island, Big Trout Lake.
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Photo 14-Brecciated greywacke on small island approximately 3 km south of Big Island, Big 
Trout Lake. The brecciation is believed to be a primary feature caused by slumping.
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OGS 9955

Photo 15-Photomicrograph (crossed nicols) of dacite fragments in welded pyroclastic rock. Thin 
section from felsic volcanic pebble in polymictic orthoconglomerate. Small island 3 km 
south of Big Island, Big Trout Lake.

One contact between a conglomerate band and greywacke contained poorly 
developed flame structures suggesting tops to the southwest. One large drop peb 
ble with bedding deformed along one side also indicated tops to the southwest. 
This interpretation agrees with pillow top determinations on islands to the 
northeast. The outcrop is apparently on the north limb of the syncline forming 
the Nemeigusabins Lake arm of Big Trout Lake belt, a conclusion also reached 
by Hudec (1964, p.20). Since the metasediments lie within a syncline they are 
younger than the enclosing pillowed and massive mafic metavolcanics.

The conglomerate lenses are composed of pebbles of intermediate to felsic 
volcanic rocks, mafic volcanic fragments, and blue grey chert fragments. It was 
visually estimated that approximately 60 percent of the pebbles are felsic vol 
canic rocks, 40 percent mafic volcanic rocks, and less than l percent are chert. 
The felsic volcanic rock is fine grained, well laminated and in thin section dis 
plays discontinuous streaks and wisps of slightly coarser quartz-feldspar mate 
rial thought to represent recrystallized collapsed fragments. A few scattered, 
tiny, euhedral plagioclase phenocrysts are present. The felsic volcanic pebbles 
are thought to be welded pyroclastic rocks (Photo 15).

The rims of many pebbles in outcrop appear to be slightly bleached. An X- 
ray diffraction scan of a powdered sample of one of these pebbles indicated it to
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be predominantly quartz and plagioclase with minor chlorite and sericite. The 
rock is probably a dacite.

The blue-grey chert pebbles are thought to be derived from chert bands 
within an iron formation or from a chert unit.

The metasediments on this island had their source from the volcanic rocks. 
Owing to the penetrative cleavage, the direction of sediment transport could not 
be determined.

Even though iron formation was not observed in this belt nor were felsic me- 
tavolcanics similar to the type found as pebbles in the conglomerate, their pres 
ence in the metasediments would indicate their past or present existence in the 
belt and that they have been either removed by erosion or are not presently ex 
posed in the mapped area.

On a small lake west of Sandybank Lake are several small outcrops of feld 
spathic greywacke. The rock is black to dark grey, fine grained, massive and 
composed of approximately 40 percent quartz, 40 percent plagioclase (andesine), 
10 percent hornblende, equal amounts of chlorite and biotite, and l percent or 
less of epidote. Based on its high mafic content the sediment is thought to have 
been in part derived from a volcanic source-area.

Along the southeast margin of the Big Trout Lake belt between the mafic 
complex and the granitic rocks lies a thin sequence comprising thin interbedded 
units of massive mafic metavolcanics, feldspathic and lithic greywacke, and ar 
kose which all have been intruded with minor amounts of quartz diorite. The 
metasediments are fine to medium grained, massive to foliated, schistose to 
gneissic, and equigranular in texture. The rocks vary widely in composition and, 
based on visual estimates, quartz ranges from O to 60 percent, green hornblende 
O to 30 percent, biotite O to 20 percent, plagioclase (andesine) 20 to 60 percent, 
and chlorite O to 20 percent. Trace amounts of magnetite, sericite as alteration of 
the feldspars, and epidote up to several percent were also observed.

The rocks lack primary sedimentary or volcanic structures but because of 
their relatively high quartz content are thought to represent metasediments 
most likely derived from a principally volcanic source area.

IRON FORMATION

Iron formation or chert were not observed in outcrop within the Big Trout 
Lake belt, however, the presence of blue-grey chert pebbles in the conglomerate 
lenses of the outcrop of metasediment on a small island 3 km south of Big Is 
land, and the report of red jasper pebbles in a comglomerate in Big Trout Lake 
by Hudec (1964, p.21) suggests that chert, typical of that found with Algoman 
iron formations, may be, or was at one time, present within the belt.

BIG TROUT LAKE COMPLEX (MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS)

A major feature of the Big Trout Lake belt is the Z-shaped mafic intrusive 
complex. The north (upper) arm of the Z occupies the axial plane of the Big
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Trout Lake anticline, the central arm of the Z flanks the south limb of the belt, 
and the lower arm of the Z follows the east edge of the Nemeigusabins Lake arm 
of the Big Trout Lake belt. The author believes that the body was likely em- 
placed concomitantly with deformation of the supracrustal rocks of the "green 
stone" belts. Except for local shearing, the body apears to be largely unde- 
formed. The actual contact between the supracrustal rocks and the intrusive 
complex was not observed.

The bulk composition 'of the complex probably closely approximates anor- 
thositic gabbro. The rock types vary from hornblendite to anorthosite, and 
locally have well developed mineralogic layering. In most places the complex is 
not well enough exposed for the various phases of the complex to be outlined. 
The classification of the rock types follows Buddington (1939): gabbro O 35 per 
cent mafic minerals), anorthositic gabbro (22Vz-35 percent mafic minerals), gab 
broic anorthosite (10-22V6 percent mafic minerals) and anorthosite (^ 10 percent 
mafic minerals). A feature common to all rock types within the intrusion is the 
high degree of alteration, particularly of the mafic component.

The mafic intrusion is locally well banded. On a well banded outcrop (Photo 
16) at the south end of the airstrip, a kilometre west of the Big Trout Lake set 
tlement, bands have pronounced variations in composition over widths of 5-10 
cm. The bands grade in composition (Photo 17) towards the south from horn 
blendite (probably metapyroxenite) to anorthosite. Each anorthosite layer is ab 
ruptly terminated by hornblendite and the cycle repeats. A similar but cruder 
banding with band widths up to 15-20 cm was observed on Leopard Point where 
the more leucocratic phase of the band is towards the north.

Hornblendite

Hornblendite forms bands up to a metre or more in width and is particularly 
abundant in the area north of Ernie Island. The rock is black to greenish-black, 
medium grained, massive and composed of very fine-grained chlorite, epidote, 
acicular amphibole (probably actinolite) after hornblende, 10 percent plagioclase 
(calcic labradorite), and 5-10 percent ilmenite. Minor amounts of apatite were 
noted. The rock, locally at least, may represent the altered cumulate phase of 
the differentiating anorthositic gabbro miagma and may have been originally 
predominantly pyroxene.

In several places on the northern limb of the body, coarse-grained acicular 
amphibole veinlets up to 10 cm in width were observed cutting the hornblendite 
and gabbroic rocks of the mafic intrusion.

Anorthosite to Gabbroic Anorthosite

The anorthosite occurs as irregular grey white to white, massive, fine 
grained aphanitic bodies within the other phases of the mafic intrusion (Photo 
18). The anorthosite is highly altered, and X-ray diffraction and thin section 
analysis show zoisite and quartz to be the main minerals with minor chlorite and
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Photo 16-Well developed banding in the Big Trout Lake complex. Outcrop at south end of air 
strip, 2 km east of the Big Trout Lake settlement on Post Island.

r^^'%^

OGS9957

Photo 17-Close up of banding in Photo 16, illustrating the modal variation across an individual 
band.
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Photo 18-Sharp contact between a pod of anorthosite in gabbro on north limb of Big Trout Lake 
complex. Peninsula 3.5 km south of Big Trout Lake settlement.

sericite. The anorthositic masses are small, up to several tens of metres in maxi 
mum dimension, randomly distributed and do not form a mappable unit.

Gabbroic anorthosite is one of the commonest rock types of the northern 
limb of the mafic intrusion. The rock is medium grained, massive, leucocratic 
and contains plagioclase ranging in composition from calcic andesine to calcic la 
bradorite. Traces of relict pyroxene are present, and talc, chlorite, epidote and 
amphibole occur as alteration of the original mafic minerals. Traces of magnetite 
were noted. One thin section contained approximately 15 percent hornblende.

Anorthositic Gabbro

Anorthositic gabbro is medium grained, massive, and more melanocratic 
than the gabbroic anorthosite. As with the gabbroic anorthosite, the mafic com 
ponents are highly altered. Relict clinopyroxene was noted in two thin sections 
but constitutes no more than 2 or 3 percent of the rock. The mafic component in 
cludes epidote, chlorite, actinolite, calcite, hornblende and minor ilmenite-mag- 
netite. The plagioclase ranges from calcic labradorite to calcic andesine in com 
position. In one thin section the mafic minerals were altered to chlorite rims and
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Photo 19-Photomicrograph (crossed nicols) showing altered mafic minerals in gabbro from north 
limb of Big Trout Lake complex. Mafic mineral is altered to acicular actinolite-tremolite 
(core) and micaceous chlorite (margin). Sample from peninsula 3.5 km south of Big 
Trout Lake settlement.

matted acicular actinolite cores. In some thin sections a weak subophitic texture 
is present. Rocks of this composition are most common along the north limb of 
the mafic intrusion which makes up the northeast shore of Big Trout Lake.

Gabbro

With increasing mafic content, anorthosite gabbro grades into gabbro. Gab 
bro is very common, and is abundant on the northern limb of the Big Trout 
Lake mafic complex, as well as in bands at Leopard Point on the middle limb of 
the intrusion.

The plagioclase in the gabbro is calcic andesine to sodic labradorite, and 
locally highly altered to epidote and zoisite. The plagioclase is visually estimated 
to constitute 50-65 percent of the rock, relict clinopyroxene up to 10 percent,
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Photo 20-Photomicrograph (crossed nicols) showing skeletal ilmenite in gabbro from the Big 
Trout Lake complex. Chlorite, actinolite and slightly altered plagioclase are also pres 
ent. Sample from peninsula 3.5 km south of Big Trout Lake settlement.

OGS 9961
Photo 21-Photomicrograph (crossed nicols) of hornblende gabbro. Plagioclase is labradorite; 

black areas are ilmenite-magnetite; chlorite, epidote and sericite are common altera 
tion minerals derived from the hornblende and plagioclase. Sample from west shore of 
large island in northeast corner of Big Trout Lake.
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Photo 22-Photomicrograph (crossed nicols) of gabbro from the Big Trout Lake complex showing 
relict pyroxene altering to actinolite-tremolite. Sample from peninsula 3.5 km south of 
Big Trout Lake settlement.

l
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Photo 23-Pegmatitic phases in gabbro of the Big Trout Lake complex. Outcrop on small island 
approximately 3 km northwest of Leopard Point, Big Trout Lake.
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Photo 24-Porphyritic gabbroic anorthosite from outcrop on small lake south of Bibby Bay along 
the southeast margin of Big Trout Lake.

OGS 9965

Photo 25-Porphyritic gabbroic anorthosite which forms a large portion of Leopard Point, Big 
Trout Lake.
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Photo 26-Crude banding in gabbro cross-cut by more leucocratic anorthositic gabbro, forming a 
possible scour structure. Note large plagioclase phenocrysts in both rock types. Out 
crop on small island just off Leopard Point, Big Trout Lake.

hornblende 0-40 percent, amphibole (probably actinolite) 5-30 percent, chlorite 
5-10 percent, and magnetite-ilmenite 5-10 percent (Photos 19, 20, 21, 22). Traces 
of apatite, sericite, and leucoxene are usually present. One section contained 50 
percent clinopyroxene with chlorite alteration. Quartz was noted in one thin sec 
tion and may have been derived through alteration of plagioclase. An uniden 
tified red brown alteration is present in several thin sections. Epidote alteration 
is so intense in some specimens that the gabbro (in hand sample) is bright green 
in colour. On a small island 3 km northwest of Leopard Point the gabbro con 
tains irregular pegmatitic segregations (Photo 23).

Porphyritic Gabbroic Anorthosite

On Leopard Point and on scattered small islands in the southeast corner of 
Big Trout Lake, and further east along the shores of small lakes that fringe Big 
Trout Lake, are large outcrops of a very distinctive rock type mapped as porphy 
ritic gabbroic anorthosite (Photos 24, 25). The rock is characterized by seriate se 
ries of large, usually saussuritized, plagioclase phenocrysts of labradorite compo 
sition, up to 10 cm in diameter. The mafic matrix is largely chlorite, actinolite, 
epidote, and minor relict hornblende. It is from this rock type that Leopard 
Point gets its name. The large plagioclase phenocrysts are in sharp contrast with 
the fine- to medium-grained mafic interstitial matrix. The relative abundance of
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feldspar phenocrysts suggests that this phase of the intrusive complex is proba 
bly cumulate.

Banded gabbro containing isolated plagioclase phenocrysts up to 22 cm in 
diameter occurs on the small islands just off Leopard Point (Photo 26). These 
bands are probably related to the porphyritic gabbroic anorthosite.

Porphyritic Gabbro

Scattered outcrops of porphyritic gabbro were observed at the Hudson's Bay 
Company dock at the Big Trout Lake settlement, on the hook-shaped peninsula 
that terminates opposite the settlement, and on some of the islands northwest of 
the settlement. The rock is characterized by saussuritized plagioclase pheno 
crysts up to 2 cm in size in a dark grey-black to greenish black, medium-grained 
gabbro. This map-unit is more closely related to gabbro than to the porphyritic 
gabbroic anorthosite. The plagioclase phenocrysts may constitute 10-20 percent 
of the rock and are probably not cumulate. The rock appears to be of limited 
areal extent.

Quartz Diorite

Throughout the gabbroic anorthosite mass are isolated bodies of foliated to 
massive, medium-grained, melanocratic quartz diorite. These bodies are concen 
trated on the central limb of the mafic intrusion where the quartz diorite is gen 
erally spatially related to the margins of the intrusion.

The melanocratic quartz diorite often contains up to 20 percent deep-blue 
opalescent quartz grains. The mafic component is largely chlorite and minor epi 
dote. Traces to minor amounts of calcite, biotite, magnetite, and sphene were 
noted. Sericite is a common alteration of the feldspar. Scattered islands in the 
northwest corner of the map-area (Figure 2, Chart A, back pocket) were origi 
nally mapped as mafic metavolcanics, but a thin section prepared from a speci 
men from one of these islands is believed to represent a highly altered mafic 
quartz diorite. In thin section the rock consists of fine-grained chlorite, actinol 
ite, leucoxene, relict plagioclase, and zoisite with 10-15 percent quartz. The 
quartz grains have sharp angular outlines suggestive of a formerly interstitial 
nature and are thus thought to be primary.

In the eastern end of Big Trout Lake two masses of granite were indicated 
by Hudec (1964) on Map 2045. The present authors concluded that the "granite" 
is quartz diorite related to the mafic complex. This conclusion is based on the 
close spatial relationship of these rocks to the gabbroic rocks, and on the fact 
that the rocks are cut by penetrative foliation and shearing that were also ob 
served in the gabbroic rocks. Thin section examination and staining of the slab 
bed surface of the rock indicates that potassium feldspar is either absent or pres 
ent in only trace amounts.

These two quartz diorite masses are more leucocratic than the previously 
described isolated occurrences and form units large enough to be considered 
mappable (see Figure 2). The rocks are pink to pinkish-brown, medium grained,
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massive to foliated and equigranular. The rocks contain 30-40 percent quartz 
and 60-70 percent plagioclase (andesine). The mafic minerals are magnetite, mi 
nor biotite, actinolite, chlorite, and epidote. In thin section the quartz in some 
samples displays well developed undulatory extinction, microfaulting, and minor 
recrystallization. Twin lamellae of the plagioclase are commonly bent and in 
places contain microfaults. The plagioclase sometimes is zoned and commonly 
has sericite and epidote alteration. Minor granophyre was noted in one thin sec 
tion and minor potassic feldspar was observed in a second.

DIKE ROCKS

Dikes were observed in almost every outcrop examined within the Big Trout 
Lake "greenstone" belt. At least four varieties of dikes were distinguished: basalt 
dikes, felsic dikes, feldspar porphyry dikes, and quartz-feldspar porphyry dikes. 
Although the dikes cut all the units within the Big Trout Lake belt except the 
metasediments, they were not observed cutting the encompassing granitic rocks. 
This would indicate that the dikes are younger than most of the rocks within the 
belt but older than the surrounding granitic rocks. This verifies Hudec's observa 
tion (1964, p.14).

The basalt dikes are dense, black aphanitic rocks composed of 40-50 percent 
plagioclase (andesine), 45-50 percent green hornblende and up to 10 percent 
magnetite as an accessory. The texture is slightly diabasic.

The "felsic" dikes are composed of approximately 25 percent biotite, and 60- 
70 percent plagioclase (andesine). Minor accessory epidote and magnetite are 
present. The dikes on fresh surface are light brown, fine grained, aphanitic and 
locally porphyritic with phenocrysts of plagioclase displaying well developed 
zoning. The dikes are considered to be andesitic in composition. Several similar 
small dikes appeared to contain tiny (less than 0.5 mm) chloritized hornblende 
phenocrysts but they were not examined in thin section.

Hudec (1964, p. 14) described feldspar porphyry dikes of abundant distribu 
tion that cut most rocks of the Big Trout Lake belt. Two dikes thought to be 
representative of this type of dike were thin sectioned. Plagioclase phenocrysts 
of sodic andesine composition constitute 15-20 percent of the rock, small quartz 
phenocrysts 5 percent or less, and one of the two samples contained 3-4 percent 
hornblende phenocrysts. The plagioclase phenocrysts vary in size up to 1.0 cm, 
are highly altered, and display good zoning. Sanidine and zoned amphibole were 
not observed but were reported by Hudec (1964, p. 14). Epidote, calcite, actinol 
ite, chlorite, and sericite occur as alteration products of the primary minerals. 
The groundmass is fine grained, granular, dark grey-green and is composed of al 
teration products plus quartz and feldspar.

Quartz-feldspar porphyry dikes up to 9 m in width were observed cutting 
the metavolcanics and the anorthositic gabbro mass. These dike rocks on fresh 
surface are light grey-green in colour and contain phenocrysts of quartz and pla 
gioclase up to 1.5 cm in diameter. In thin section, quartz phenocrysts constitute 
nearly 20 percent of the rock and plagioclase phenocrysts of andesine composi 
tion constitute another 20 percent. The groundmass is fine grained, granular and 
composed of quartz and plagioclase. The feldspar both in the phenocrysts and
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groundmass has undergone extensive alteration to sericite. Minor chlorite was 
also noted in the groundmass.

Structural Geology

From pillow tops and flow top breccias the Big Trout Lake metasedimen- 
tary-metavolcanic belt is interpreted to be an anticline with a south limb mostly 
under Big Trout Lake and a north limb north of the lake and east of Minko Bay.

On the flanks of the eastern end of the belt all lineations plunge steeply to 
the east. These lineations were all measured on hornblende except for biotite 
streaks in a quartz diorite marginal phase of the mafic intrusion on the south 
shore of Sandybank Lake. From the outcrop pattern of the north and south 
limbs of the fold a plunge to the west can be inferred and the mineral lineation 
probably represents an extensional feature in the plane of folding. Further work 
is needed to resolve the structure of this belt.

The trace of the axial plane of the fold has been placed in the northwest cor 
ner of the map-area and its extension eastward would be along the north limb of 
the "Z" shaped mafic intrusion. The fold axis strikes roughly parallel to the long 
axis of Big Trout Lake. This portion of the intrusion appears to occupy the axial 
plane of the Big Trout Lake anticline. The trace of the axial plane on the map 
indicates folding in the metavolcanics; evidence for or against folding of the 
mafic complex is lacking. Top data on Figure 2, Chart A indicate that on the 
north limb the gabbro occupies the axial zone of an anticline, rather than being a 
simple folded sill with the differing fold geometry derived by Hudec (1964, p. 12).

The author tentatively proposes that the mafic complex is phacolithic, hav 
ing intruded and possibly enhanced a previously existing gentle anticlinal struc 
ture. This intrusive event is closely related if not essentially synchronous with 
volcanism and folding within the belt.

Metamorphism

The metamorphic grade of the metavolcanics at the east end of Big Trout 
Lake, within the central portion of the belt, is lower to middle greenschist facies 
(as defined by Turner and Verhoogen 1960). There is some suggestion of increas 
ing metamorphic grade north towards the mafic intrusive complex, but this 
would require more detailed work to be confirmed.

Within the central metavolcanics, abundant primary textures are preserved. 
Thin sections of samples from flow tops or close to flow contacts indicate that 
these rocks have been metamorphosed to the greenschist facies rank. Thin -sec 
tions of samples from flow centres reveal mineral assemblages characteristic of 
lower greenschist facies and contain relict clinopyroxene and relict plagioclase of 
calcic andesine or sodic labradorite composition (Photo 27). Where the primary 
mineralogy has been altered to chlorite, actinolite, calcite, and quartz the origi 
nal texture is often still faintly discernable. Plagioclase laths often have highly 
altered cores with only an unaltered rim remaining which outlines the original 
shape of the crystal. The original texture of the mafic metavolcanics is fine to
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Photo 27-Photomicrograph (crossed nicols) showing clinopyroxene altering to actinolite; calcic 
andesine, chlorite and magnetite are also present. Sample from centre of massive 
mafic flow on the south shore of Big Island, Big Trout Lake.

medium grained, equigranular to slightly ophitic.
The metamorphic grade of the outer margin metavolcanics that separate the 

mafic complex from the surrounding granitic terrain is upper greenschist to 
lower amphibolite facies (Turner and Verhoogen 1960). The outer metavolcanics 
contain few primary textures and are now represented by schistose to weakly 
gneissic amphibolites. The rocks contain up to 5 percent quartz, locally up to 15- 
20 percent biotite near contacts with thin felsic bands, and generally about equal 
amounts of equigranular hornblende and untwinned and twinned plagioclase of 
oligoclase to andesine composition. Minor epidote is locally present.

In the western portion of the Big Trout Lake belt, Bennett and Riley (1969, 
p.27) reported that the volcanic rocks have been metamorphosed to the amphi 
bolite facies. This is in contrast to the metamorphic grade (greenschist facies) 
observed in the eastern portion of the Big Trout Lake belt. A change in meta 
morphic grade appears to take place across a fault zone striking northwest across 
the west end of Big Trout Lake (Map 2292, back pocket). The amphibolite facies 
rocks lie west of the extension of the Big Trout Lake-Wunnummin Lake Fault
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zone which has a prominent linear expression on aeromagnetic map P.575 
(ODM-GSC 1970a). This suggests the western portion of the Big Trout Lake belt 
has been eroded to a deeper level than the eastern portion and perhaps has been 
uplifted along this fault zone with respect to the eastern portion.

Economic Geology

Little prospecting activity has taken place since Hudec (1964) investigated 
the area. The lack of evidence of extensive felsic metavolcanics and the isolated 
location have undoubtedly discouraged exploration efforts.

The present field party could not locate copper showings in Minko and 
Bibby Bays reported by Hudec (1964, Map 2045). The pit indicated on the 
southeast end of Big Island (Map 2045) also could not be located and is probably 
filled in and overgrown. Hudec (1964, p.29) reported that the work on Big Island 
had been done by Consolidated Mining and Smelting Company of Canada Lim 
ited over 30 years ago and had disclosed minor copper mineralization.

On the south shore of Big Island, chalcopyrite, pyrrhotite, and pyrite in a 2 
to 5 cm wide quartz vein along a joint surface in massive mafic metavolcanics 
were located by the present field party. The vein trends east and dips vertically. 
A grab sample of the vein material taken by the author and analyzed by the 
Geoscience Laboratories, Ontario Geological Survey, assayed 3.8 percent copper 
and 0.04 ounces gold per ton. This vein may be the l-inch seam reported by Hu 
dec (1964, p.29) in the same general area.

On a small island off the northwest corner of Ernie Island a 30 cm wide 
quartz vein located along the contact between pillowed mafic metavolcanics to 
the south and massive metavolcanics to the north carried chalcopyrite and py 
rite mineralization. A grab sample of the vein material taken by the author's 
assistant returned 1.05 percent copper upon analysis by the Geoscience Labora 
tories.

On the southwest tip of Ernie Island a shear zone 30 m wide cuts massive to 
pillowed mafic metavolcanics. The shear zone trends S85E, dips vertically, and 
contains numerous quartz veins and stringers 2 to 5 cm in width parallel to the 
schistosity. These veins contain up to 5 percent pyrite. Samples of the vein ma 
terial taken by the author's assistant for assay returned negligible values.

For a distance up to 1.5 km east from the southwest tip of Ernie Island mi 
nor chalcopyrite, pyrite, and pyrrhotite occur as disseminated grains and in asso 
ciation with quartz veins. The greatest concentration of mineralization is 20 to 
30 m north of the contact between a flow top breccia (9 m thick) and an overly 
ing massive flow. The metavolcanics strike east to S85E, roughly parallel to the 
shoreline, and dip vertically.

The copper showing reported by Hudec (1964, Map 2045) on the south shore 
of Ernie Island was relocated by this field party. The showing consists of a 43 cm 
wide quartz vein occupying the centre of a 18 m wide shear zone. The intensity 
of shearing decreases in both directions away from the vein. The vein is exposed 
for a length of 3.5 m and was observed to continue out under the waters of Big 
Trout Lake. Mineralization consists of disseminated pyrite and chalcopyrite. A 
chip sample across the vein taken by the author returned 0.40 percent copper
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and a grab sample of more highly mineralized material 0.34 percent copper (as 
says by the Geoscience Laboratories). Negligible gold values were reported.

PROPERTY DESCRIPTIONS

Consolidated Mining and Smelting Company of Canada Limited 

See Hudec (1964^.29)!

John Farrington [1970]

In 1970 John Farrington drilled one 155 m drill hole in rock under the waters 
of Big Trout Lake on claim PA45622 just off a small island in the southeast cor 
ner of the lake. The drill log (Resident Geologist's Files, Ontario Ministry of 
Natural Resources, Red Lake) reported minor disseminated pyrite, pyrrhotite, 
and iron oxides in rocks varying in composition from anorthosite to gabbro. Two 
other diamond drill holes totalling 359 m were drilled by Farrington on the is 
land, on claim PA45613, and encountered the same lithologies and mineraliza 
tion. No additional work is reported. The drill site is indicated on Figure 2 (Chart 
A) by DH,po,py on the south shore of an island in the southeast corner of Big 
Trout Lake.

RECOMMENDATIONS FOR EXPLORATION

Disseminated pyrite, pyrrhotite, and chalcopyrite in the mafic metavolcan- 
ics, in association with shearing and quartz veins indicate that mineralization 
within the metavolcanics is widespread. The metavolcanics appear to be decid 
edly more felsic towards the north on the south limb of the Big Trout Lake Anti 
cline, or lower stratigraphically, and therefore the area from Ernie Island to Bear 
Island and Big Island may offer the best potential for mineralization in associa 
tion with felsic metavolcanics. The highly altered felsic metavolcanics on the 
north end of Bear Island are of considerable interest and make this area worthy 
of exploration. Exploration would be largely restricted to geophysical methods 
because most of the area is covered by Big Trout Lake or by glacial deposits. The 
anomalous concentration of base metals in trace amounts in the top of the felsic 
metavolcanic unit on the north end of Bear Island would suggest that any geo 
physical anomalies on strike with this unit should be followed up.

Occasional flecks of sulphide were noted in the mafic intrusive complex, but 
in general the complex appeared to be barren of sulphide mineralization. Ilmen-

'Note: Several other occurrences were described by Hudec but could not be relocated by the 
present survey.
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ite constituting up to 10 or 15 percent of some gabbro bands is common. Since 
extensive areas of the intrusion are inferred to underlie Pleistocene deposits, the 
presence of economic concentrations of disseminated sulphides cannot be dis 
missed, but from the information presently available the metavolcanics appear 
to have a higher base metal mineral potential than the mafic intrusion.

NEMEIGUSABINS LAKE ARM OF THE BIG TROUT LAKE BELT

Mapping by the present field party and aeromagnetic data indicated that 
the "Nemeigusabins belt" of Hudec (1964, p.24,26) is actually an arm of the Big 
Trout Lake belt. The belt strikes southeast from Leopard Point on the south 
shore of Big Trout Lake, for a distance of approximately 40 km. The Nemeigusa 
bins Lake arm is bounded by granitic rocks on the northeast and partly by fault 
ing and partly by granitic rocks on the southwest. The exact location of the 
south end of the belt is open to speculation owing to lack of outcrop and defini 
tive aeromagnetic pattern. East of the proposed termination of the belt, a promi 
nent anomaly on aeromagnetic map 3751G (ODM-GSC 1968) is believed to rep 
resent mafic metavolcanics.

Outcrops of metasediments, iron formation, or ultramafic rocks were not 
located, although these rock types are reported on diamond drill logs that have 
been submitted for assessment credit (Resident Geologist's Files, Ontario Minis 
try of Natural Resources, Red Lake).

General Geology

MAFIC TO INTERMEDIATE METAVOLCANICS

Mafic to intermediate metavolcanics are the dominant rocks outcropping 
within the Nemeigusabins Lake arm of the Big Trout Lake belt. These rocks are 
massive, schistose, and commonly have well developed pillow structures. The 
rocks are typically greenish black on weathered outcrop surface and dark green 
ish black to black on fresh surface. The rocks are composed principally of chlor 
ite, actinolite, and minor calcite.

On the east branch of the Asheweig River just north of Kaneesose Lake is 
an excellent exposure of pillowed metavolcanics (Photo 28) with balloon shaped 
pillows up to a metre in size. Locally, pillow margins are saussuritized and up to 
8 cm in width. The rock exposures along both branches of the Asheweig River 
provide the most complete cross section of the south arm of the Big Trout Lake 
belt.

On the west branch of the Asheweig River are outcrops of jagged, clinkery - 
looking, amygdaloidal, mafic metavolcanics. The amygdules are filled with clear 
to whitish calcite. These exposures may be mafic pyroclastic rocks.

Along the south shore of a lake at Latitude 53 027.0'N and Longitude 
89049.5'W the metavolcanics are metamorphosed to the lower amphibolite or
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Photo 28-Well developed pillows in mafic metavolcanics along the Asheweig River about 2.5 km north of Kaneesose Lake. Nemeigusabins Lake arm of the Big Trout Lake belt.

upper greenschist facies. The volcanic rocks may have been contact-metamorp hosed by the mafic intrusion on the north limb of the Nemeigusabins Lake syn cline.

INTERMEDIATE TO FELSIC METAVOLCANICS

West of the ..Asheweig River and northwest of Kaneesose Lake, a belt of an- desitic volcanic breccia is estimated to be approximately 10 km long and 1.5 km wide on the basis of outcrops, aeromagnetic expression and diamond drilling by The International Nickel Company of Canada Limited.
The rocks (Photo 29) consist of angular fragments which are uniform in com position, up to 0.3 m or more in longest dimension, and weather in relief, in a fine-grained matrix of similar material. The rock is light grey-green in colour and has a specific gravity of 2.75. A partial analysis of a sample from this unit, in cluding fragments and matrix, returned 53.4 percent SiO2 , 3.56 percent Na2O, and 0.77 percent K20. The analysis closely approximates Nockold's (1954, p. 1019) analysis for an average andesite, but is low in potash. Diamond drill logs of The International Nickel Company of Canada Limited describe this unit as
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Photo 29-Andesite flow-breccia from the Nemeigusabins Lake arm of the Big Trout Lake belt. 
Sample from west end of small, unnamed lake at approximately Latitude 53 0 24.8'N, 
Longitude 89047.2'W.

dacite to rhyolite in composition. The unit requires additional work for proper li 
thologic classification.

Elongated fragments plunge 38 degrees to the southeast.

QUARTZ PORPHYRY, QUARTZ-FELDSPAR PORPHYRY

A quartz porphyry sill almost 20 m in width outcrops on the west branch of 
the Asheweig River. The unit was originally thought to be a flow but thin sec 
tion examination suggests that it is an intrusion. The northern contact of the sill 
is sheared, strikes N68E, and dips 85N. The southern contact is unexposed. A 
foliation within the sill strikes N60W and dips vertically.

A 9 m wide quartz-feldspar porphyry dike outcrops just east of the east 
branch of the Asheweig River and may be continuous with the sill. The rock 
contains 1-2 percent quartz phenocrysts with maximum diameter of approxi 
mately l cm. Plagioclase phenocrysts of andesine constitute 35 percent of the 
rock, and a fine-grained quartz-plagioclase groundmass about 60 percent of the 
rock. Biotite, sericite, and chlorite are abundant and a trace of zircon was noted 
in one thin section. The rock weathers light grey and on the fresh surface is dark 
grey.
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MAFIC INTRUSIVE ROCKS

From aeromagnetic data, the Big Trout Lake mafic intrusive complex is in 
terpreted to extend 16 km into the Nemeigusabins Lake arm of Big Trout Lake 
belt, striking southeast from Big Trout Lake and terminating east of Nemeigus 
abins Lake. The only area of outcrop south of the Big Trout Lake is located near 
the southwest end.

Where examined, the rock is medium-grained, equigranular, massive gab 
broic anorthosite and anorthositic gabbro identical with that found in the north 
ern part of the Big Trout Lake belt.

Identical mafic intrusive rocks outcrop east of the Asheweig River near the 
proposed termination of the "greenstone" belt.

A prominent magnetic anomaly along the south margin of the belt just 
northwest of Kaneesose Lake is most likely caused by a body of hornblende gab 
bro. Only one outcrop of the gabbro was observed and this was on the west 
branch of the Asheweig River. The gabbro is banded to massive, medium 
grained and equigranular. The plagioclase ranges from andesine to calcic labra 
dorite and constitutes almost 65 percent of the rock. The other constituents are 
20 percent hornblende, 10 percent chlorite, and about l percent each of relict py 
roxene, quartz, magnetite, actinolite, and epidote. This rock does not appear to 
be similar to rocks of the Big Trout Lake complex. The rock is much fresher in 
megascopic appearance and in thin section than the rocks of the complex.

Structural Geology

From pillow top determinations, the Nemeigusabins Lake arm of the Big 
Trout Lake belt (Nemeigusabins Lake belt of Hudec 1964, p.26) is an isoclinally 
folded syncline herein named the Nemeigusabins Lake Syncline which is at least 
locally steeply overturned towards the southwest. Structural data are too sparse 
to determine the plunge of the fold.

Economic Geology

Considerable exploration activity has taken place within the belt during the 
past several years. Evidence of recent outcrop sampling and abandoned camp 
sites were noted by the author throughout most of the belt. No mineralization 
was observed in outcrop by this field party, but diamond drilling by The Inter 
national Nickel Company of Canada Limited has encountered disseminated and 
massive sulphides with minor copper values. The mineral occurrences indicated 
on the map (Map 2292, back pocket) of this metavolcanic belt are taken from 
diamond drill logs submitted for assessment credit by the company (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Red Lake).
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PROPERTY DESCRIPTIONS

The International Nickel Company of Canada Limited [1970]

In 1970, The International Nickel Company of Canada Limited completed a 
drilling program on the Nemeigusabins Lake arm of the Big Trout Lake belt. 
The only information on this program available to the author at the time of 
writing was diamond drill hole logs submitted for assessment work credit. The 
drill targets were probably anomalies discovered by airborne geophysical sur 
veys. As of December 31,1971, the claims had been allowed to lapse. A summary 
of the drill logs is given below; these logs are an important source of information 
for this belt because of the lack of outcrop.

CLAIM PA258482

On claim PA258482, Latitude 53 0 30.5' and Longitude 890 56.95', one dia- 
'mond drill hole totalling 141 m was drilled. Pyrite, pyrrhotite, and chalcopyrite 
from 53.7 to 54.0 m, 55.9 to 58.1 m, 59.1 to 61.9 m, and 64.7 to 64.8 m were re 
ported with up to 35 percent sulphide minerals. Copper values range from 0.25 to 
0.4 percent and the mineralization is reported to be present in metasediments of 
greywacke to arkosic composition (Resident Geologist's Files, Ontario Ministry 
of Natural Resources, Red Lake).

CLAIM PA258484

In 1970 on claim PA258484, Latitude 53 0 31.35' and Longitude 89 0 54.85', on 
a point of land jutting into Nemeigusabins Lake, one hole totalling 238 m was 
drilled. Pyrite and pyrrhotite mineralization generally constituting 3-4 percent 
of the rock, and graphitic streaks were encountered throughout most of the hole 
length (Resident Geologist's Files, Ontario Ministry of Natural Resources, Red 
Lake). A few barren streaks were encountered and locally up to 8 percent sul 
phide is present. The rocks were described as tuff and metavolcanics, and por 
phyry was encountered at the bottom of the hole.

CLAIM PA237074

On claim PA237074, Latitude 53 0 31.30' and Longitude 89 053.65', one dia 
mond drill hole totalling 84 m was drilled in 1970 which encountered 30 to 35 
percent pyrite and pyrrhotite mineralization from 66.1 to 70.0 m (Resident Geol 
ogist's Files, Ontario Ministry of Natural Resources, Red Lake). The rocks are 
described as metavolcanics and schist.
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CLAIM PA237137

On claim PA237137, Latitude 53 0 32.45' and Longitude 890 50.95', one hole 
totalling 123 m was drilled in 1970 which encountered minor pyrite, pyrrhotite, 
and chalcopyrite mineralization from 81.7 to 90.8 m. From 91.2 to 92.4 m up to 5 
percent pyrite, pyrrhotite, and chalcopyrite in association with peridotite is re 
ported (Resident Geologist's Files, Ontario Ministry of Natural Resources, Red 
Lake). The rocks are described as metavolcanics and metasediments, and the 
hole bottomed in peridotite.

CLAIMS PA271853 AND PA271852

At Latitude 53 026.60' and Longitude 89 053.40' one diamond drill hole totall 
ing 80.8 m was drilled in 1970 on claim PA271853. Minor pyrite, pyrrhotite, and 
traces of chalcopyrite were found throughout most of the hole. Between 53.0 and 
57.2 m, and 59.7 and 60.3 m banded, amphibole, garnet, and magnetite iron for 
mation were reported (Resident Geologist's Files, Ontario Ministry of Natural 
Resources, Red Lake). The iron formation reportedly varies from 2 to 5 percent 
pyrrhotite and 5 to 30 percent magnetite. Other rock types reported in the hole 
are gabbro, basalt, and gneiss.

Also in 1970, on claim PA271852, Latitude 53 0 26.05' and Longitude 
89 052.25' one hole totalling 93.6 m was drilled. Minor pyrite, pyrrhotite, and gra 
phite were reported. One percent combined sulphide was reported from 65.8 to 
68.6 m (Resident Geologist's Files, Ontario Ministry of Natural Resources, Red 
Lake). The rocks are described as andesite, and rhyolite tuff.

CLAIM PA259694

On claim PA259694, Latitude 53 0 25.80' and Longitude 89 0 50.50' one drill 
hole totalling 121.3 m was drilled in 1970 which encountered 3 to 95 percent total 
sulphide and minor graphite from 35.4 to 44.2 m and 73.0 to 107.6 m (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Red Lake). The rocks 
are described as peridotite and rhyolite, and near the bottom of the hole, ande 
site.

CLAIM PA259679

One hole totalling 93.6 m was drilled in 1970 on claim PA259679, Latitude 
53 0 26.35' and Longitude 89 0 50.90'. Pyrite, pyrrhotite, and minor graphite, vary 
ing from 2 to 70 percent total sulphide were encountered from 22.8 to 25.9 m, 
34.0 to 36.4 m, 62.5 to 64.1 m, 66.4 to 68.6 m, and 69.6 to 69.9 m (Resident Geolo 
gist's Files, Ontario Ministry of Natural Resources, Red Lake). The rocks are de 
scribed as rhyolite, peridotite, and minor andesite.
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CLAIM PA271857

One hole totalling 93.3 m was drilled on claim PA271857, Latitude 53 0 25.90', 
Longitude 89 0 48.80', which encountered l to 30 percent pyrite, pyrrhotite, and 
chalcopyrite mineralization from 40.8 to 61.3 m, 66.5 to 66.7 m, and 70.6 to 71.3 
m. The host rock is described as andesite.

RECOMMENDATIONS FOR EXPLORATION

Mineralization is widespread throughout the south arm of Big Trout Lake 
belt. The geologic environment and the presence of minor copper mineralization 
suggests that the belt is a good prospecting area. The lack of outcrop limits pro 
specting largely to geophysical techniques. The andesitic volcanic breccia west of 
the Asheweig River, and the surrounding mafic metavolcanics may offer the best 
chance for success.

GOOSE RIVER ARM OF THE BIG TROUT LAKE BELT (NORTHERN BELT)

The Goose River arm of the Big Trout Lake belt, Hudec's "Northern belt" 
(1964, p.24), crosses the northwest corner of the map-area, just south of Latitude 
54 0 N and from Longitude 90 0 W to 83 0 45'W. Hudec (1964) considered this belt a 
separate entity, but Bennett and Riley (1969) considered it a part of the Big 
Trout Lake belt, an opinion the authors agree with. The part of the belt in the 
map-area strikes ENE and is about 6 km wide and 15 km long. The arm consists 
predominantly of metasediments bounded by mafic metavolcanics to the north 
and a mafic-ultramafic intrusion along its southern contact with granitic rocks. 
The rocks of the arm have been metamorphosed to greenschist facies rank.

General Geology

MAFIC TO INTERMEDIATE METAVOLCANICS

The mafic metavolcanics observed along the north margin of the Goose 
River arm consist of well foliated chlorite schist. Primary structures were not ob 
served in the mafic metavolcanics.

FELSIC METAVOLCANICS

Along the northern margin of the arm, fine-grained slightly porphyritic 
granite outcrops on a small lake at Longitude 89 0 55' and Latitude 53 0 59'. The
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Photo 30-Photomicrograph (crossed nicols) of fine-grained granite containing nearly 60 percent 
granophyre. Sample from outcrop on small lake at Latitude 53 0 59'N, Longitude 
890 55'W, Goose River arm of the Big Trout Lake belt.

rock in thin section (Photo 30) is 50-60 percent granophyre and the phenocrysts 
of plagioclase display altered cores, zoning and embayment. The plagioclase 
feldspar grains range from calcic oligoclase to andesine and the rock contains 
abundant sericite alteration and minor biotite and quartz.

The author believes this rock is part of a subvolcanic intrusion but is uncer 
tain as to whether it can be correlated with felsic metavolcanics to the west map 
ped on Operation Lingman Lake (Bennett and Riley 1969).

One outcrop just south of the granophyric granite, on the same lake, was 
tentatively identified as felsic tuff but from thin section examination the rock 
might also be arkose.

METASEDIMENTS

Within the map-area, the Goose River arm consists predominantly of met- 
asediments of an arkosic nature. The outcrops of arkose appear similar to those
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OGS 9971

Photo 31-Photomicrograph (crossed nicols) of arkose showing plagioclase clasts. Sample from 
Latitude 53"59'N, Longitude 89 046.5'W, Goose River arm of the Big Trout Lake belt.

described by Walker and Pettijohn (1971, Figures 6, 7) in the Minnitaki Basin in 
northwestern Ontario. Graded bedding was observed in places.

On weathered surfaces the arkose appears to be inequigranular clastic in tex 
ture with individual grains up to 5 mm. The rock appears somewhat inequigran 
ular in hand sample and thin section (Photo 31) where the grains are dispersed 
in a finer grained matrix. The larger grains are dominantly plagioclase and are 
set in a groundmass of fine-grained plagioclase and quartz. The groundmass con 
stitutes 60-70 percent of the rock, and quartz makes up to one-half of that 
amount. The feldspar clasts constitute 0-40 percent of the rock, have an augen- 
like appearance, and are sodic andesine in composition. The clasts are oblong 
and do not display crystal faces. The plagioclase appears to be slightly more 
sodic than that in the surrounding granitic terrain.

Carbonate, chlorite, sericite, and epidote are common accessory constitu 
ents. One thin section is composed of nearly 20 percent epidote. The chlorite and 
sericite represent alteration of the mafic and feldspathic components respec 
tively. The carbonate could be either primary cement or much later secondary 
alteration, and the epidote undoubtedly was formed by low grade metamor-
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Photo 32-Photomicrograph (crossed nicols) of highy altered quartz diorite from mafic-ultramafic 
intrusion flanking the Goose River arm of the Big Trout Lake belt, at Latitude 530 57'N, 
Longitude 89 054'W.

phism and alteration of some of the matrix components. The very weakly su 
tured grain boundaries of the fine grained plagioclase-quartz matrix suggests 
some recrystallization.

Walker and Pettijohn (1971) as well as Donaldson and Jackson (1965) sug 
gested that Archean sedimentary rocks were derived, in part, from the surround 
ing granitic terrain. The similar composition of feldspar in both the arkose and 
the granitic rocks of the Goose River arm indicates that the arkose could have 
been derived from the granitic rocks.

MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS

Along the south flank of the Goose River arm of the Big Trout Lake belt, a 
gabbro-ultramafic rock intrusion separates the metasediments from the granitic 
terrain. The intrusion causes a prominent linear anomaly on aeromagnetic map 
3737G (ODM-GSC 1967).

51



Winisk Lake Area

OGS 9973

Photo 33-Photomicrograph (crossed nicols) of peridotite in which olivines are altered to serpen 
tine, and pyroxenes altered to chlorite and actinolite-tremolite. Minor relict olivine and 
clinopyroxene are present. From mafic-ultramafic intrusion flanking the Goose River 
arm of the Big Trout Lake belt, at Latitude 53"57.5'N, Longitude 890 51.5'W.

One outcrop of quartz-bearing hornblende diorite was found within the mag 
netic anomaly. Acicular hornblende is visible on the weathered surface of the 
rock. In thin section (Photo 32) the rock is seen to be composed of about 15 per 
cent hornblende, 10 percent chlorite, 10 percent actinolite, up to 10 percent 
quartz and about 55 percent altered plagioclase of andesine composition. The 
chlorite and actinolite are alteration products of hornblende. Sericite is a com 
mon alteration product of plagioclase. The quartz occurs both as individual 
grains and as granophyric intergrowths with altered plagioclase.

Hudec (1964, p.24) described this rock as grading from gabbro to diorite in 
composition.

On the same magnetic trend as the quartz-bearing hornblende diorite, an 
outcrop of peridotite was found on the east shore of a small lake at Latitude 
53057.5' and Longitude 89051.5'. On weathered surface a typical honeycomb tex 
ture is caused by the weathering of serpentinized olivine. The rock is dark grey- 
green, massive and equigranular. On outcrop surface the rock is estimated to 
contain 70 percent altered olivine. In thin section (Photos 33, 34, 35) the olivine 
displays alteration to serpentine with some unaltered cores. The groundmass is
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Photo 34-Photomicrograph (crossed nicols) of peridotite showing relict olivine with chlorite and 
serpentine alteration. From mafic-ultramafic intrusion flanking the Goose River arm of 
the Big Trout Lake belt, at Latitude 53 0 57.5'N, Longitude 89051.5'W.

OGS 9975

Photo 35-Photomicrograph (crossed nicols) of peridotite showing relict pyroxene and altered oli 
vine. From mafic-ultramafic intrusion flanking the Goose River arm of the Big Trout 
Lake belt, at Latitude 530 57.5'N, Longitude 89051.5'W.
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altered pyroxene. Actinolite, chlorite, and possibly antigorite are the alteration 
products. Locally some remnant pyroxene remains. Both the quartz-bearing 
hornblende diorite and the peridotite are considered to be a part of the same in 
trusive mass and thus genetically related.

Neither sulphide minerals nor asbestos fibre were observed in the peridotite.

Structural Geology

Top determinations on graded bedding in the arkosic metasediments indi 
cate tops to the south. All determinations except a few questionably reliable 
north-facing top determinations substantiate the tops south interpretation ex 
cept one just east of the quartz-bearing hornblende diorite. This suggested rever 
sal may reflect metamorphic recrystallization of the fine grained pelitic compo 
nent over the coarse grained arenaceous component in close proximity to the 
mafic-ultramafic intrusion or local folding of the metasediments.

If the mafic and ultramafic rocks are parts of one intrusion, the peridotite 
(not shown on map) located north of the diorite may be a cumulus phase at the 
bottom of the body, thus indicating tops to the south.

The author believes that the portion of the Goose River arm of the Big 
Trout Lake belt within the map-area is essentially a south facing homocline.

Economic Geology

No evidence of mineralization was observed in this arm. Evidence of some 
prospecting activity was observed on a small lake at Longitude 89 0 46.5' and La 
titude 53 0 59'.

DAWES FALLS (WINDIGO RIVER) BELT

The portion of the Dawes Falls belt within the map-area has a maximum 
width of 4550 m and extends about 20 km into the map-area. It crosses the west 
ern boundary of the map-area at Latitude 52 045'N. The belt consists of chlorite 
schist at Dawes Falls and massive to foliated mafic metavolcanics elsewhere. A 
linear magnetic high on aeromagnetic maps 899G and 909G (ODM-GSC 1960) 
extending from the eastern end of the Dawes Falls belt to the southwest end of 
the Weagamow-North Caribou Lakes belt suggests that the two belts could be 
continuous. Careful checking, by helicopter, disclosed open, wet swamp and no 
outcrop over a distance of 22 km, and as the last outcrop in the Dawes Falls belt 
is granitic it is assumed that the belts are not continuous. For further detail see 
Satterly (1939, p.24).
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KASABONIKA LAKE-EKWAN RIVER BELT

Previous work (Mcinnes 1904; 1912; Sanford et al 1967; Thurston and Car 
ter 1970) did not recognize the continuity of this belt, in part because .complete 
aeromagnetic coverage was not available until 1969. Outcrop is very sparse 
throughout the belt owing to the low relief near the flat-lying Paleozoic strata. 
Virtually all the outcrop present in the whole of this belt has been mapped.

General Geology

MAFIC TO INTERMEDIATE METAVOLCANICS1

The northwestern end of the belt consists of a "G" shaped area thought to 
be underlain almost wholly by mafic metavolcanics. The area forms a prominent 
high on aeromagnetic map 3769G (ODM-GSC 1968). Two exposures here consist 
of pillowed mafic metavolcanics, andesitic in composition. Pillows average about 
0.6 m by 20-25 cm in size, have a 2 cm thick, fine-grained selvage, and are gener 
ally bun shaped and not severely elongated. Mineral assemblages (plagioclase 
An38.40 , quartz, amphibole, and carbonate) indicate metamorphism under am 
phibolite facies conditions (Ayres 1969, Table 3).

A third exposure to the southeast consists of interbanded felsic and mafic 
metavolcanics. The former consists of 30 percent microcline, 20 percent quartz, 
and plagioclase, biotite, white mica, carbonate, sphene, and epidote. Elongated 
relict phenocrysts or lithic fragments of percrystalline quartz and accessory 
biotite make up 10 percent of the rock.

This portion of the belt is bounded on the south by a large scale WNW- 
trending branch of the Kenyon Structure, a fault-bounded block of largely grani 
tic material (Wilson 1971; Riley et al. 1970). Displacement of the belt along this 
structure appears to be left-lateral (Map 2287, back pocket), with the belt con 
tinuing ESE toward the upper reaches of the Ekwan River.

The western portion of the Kasabonika Lake-Ekwan River belt, south of the 
fault, lies on and to the north of Kasabonika Lake, where a few exposures of pil 
lowed mafic metavolcanics, similar in metamorphic grade and composition to 
those farther north, are found. Pillow lava grades into a pillow breccia over a dis 
tance of 9 m in an outcrop on the north shore of Kasabonika Lake. Felsic meta 
volcanics found in two outcrops north of Shibogama Lake represent minor thick 
nesses of about 15 m. Agglomerate consisting of rounded bombs of intermediate 
composition up to 15 cm long, scattered in a tuffaceous matrix of dacitic compo 
sition, forms one occurrence. The second outcrop consists of tuffaceous material 
which in thin section appears to be felsic lithic tuff. Stretched quartzose frag 
ments containing accessory biotite make up 20 percent of the rock and are set in 
a matrix of : quartz, 15 percent; albite, 53 percent; tremolite-actinolite, 20 per 
cent; chlorite, 2 percent; epidote, 10 percent; and accessory white mica and car 
bonate.

'Minor felsic metavolcanics are included with this unit.
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Eastward along the belt between Shibogama Lake and the Winisk River and 
the Winiskisis Channel, mafic metavolcanics were found only in scattered out 
crops on two small unnamed lakes. In the Ekwan River area foliation trends 
swing from ESE to NNE. These outcrops are well foliated mafic metavolcanics 
with no obvious primary structures.

The small discontinuous belts of metavolcanics centred on the Asheweig 
River and the Tabasokwia Channel are considered to be part of this belt. Mafic- 
rich granitic rocks and migmatized metavolcanics exposed at Seashell and Bend 
Rapids on the Winisk River and dioritic and metasedimentary rocks on the Win 
iskisis Channel at Latitude 530 30'-35' represent the more deeply buried keel of 
the belt.

In the vicinity of Sourdough and Greenstone Rapids on the Asheweig River, 
just upstream from the junction of the Frog River, felsic metavolcanics are inter 
preted to have a thickness of about 3000 m. This thickness is based on two expo 
sures separated by about 3000 m along the Asheweig River, and a linear low on 
aeromagnetic map 3800G (ODM-GSC 1968). The felsic metavolcanics are dark 
grey weathering and light to dark grey on the fresh surface, massive to faintly 
bedded in units up to 3 cm thick. The southerly outcrop consists of flow banded 
light grey to green-grey rhyodacite and some interbanded felsic tuff (the former 
gives a pebbly appearance to the weathered surface). In thin section the rock has 
a colour index of 20 and is seen to be composed of hornblende (20 percent), 
quartz (25 percent), albitic plagioclase, and accessory apatite, muscovite, biotite, 
carbonate, sphene and epidote; texturally it is well foliated and compositional 
banding perhaps reflects bedding. The northerly outcrop consists of felsic ag 
glomerate with 3-8 cm streamlined bombs set in a matrix of dark-grey weather 
ing lithic tuff with a dark grey fresh surface. Thin section examination disclosed: 
a very fine-grained (0.2 mm) quartzofeldspathic groundmass with accessory fine 
grained biotite, muscovite, and epidote and phenocrysts of hornblende and 
quartz (size -^.4 mm) with mafic-rich layers 5 mm thick composed of horn 
blende, carbonate and minor chlorite. Lithic fragments, rhyolitic in composition, 
occur throughout the felsic bands, making up 1-2 percent of the sectioned por 
tion of the rock.

An exposure of intermediate to felsic agglomerate interbedded with mafic 
metavolcanics occurs on the Tabasokwia Channel. This exposure is part of a unit 
of felsic metavolcanics which is interpreted from aeromagnetic to underlie an 
area straddling the Tabasokwia Channel.

METASEDIMENTS

A large area of metasediments of arkosic and greywacke composition occurs 
at the west end of the Kasabonika Lake-Ekwan River belt, within the elongated 
oval formed by the metavolcanics of the belt. A unit of similar metasediments 
extends from west of Kasabonika Lake to east of Shibogama Lake.

The metasediments are foliated to gneissic with a grey to buff rough weath 
ered surface. The fresh surface is grey to off-white or slightly greenish in colour, 
depending on the amount of mafic minerals present. Scattered porphyroblasts of 
plagioclase up to 5 mm in size make up about 10 percent of the rock. The mafic
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TABLE 3 MODAL ANALYSES OF METASEDIMENTS FROM THE WEST END 
OF THE KASABONIKA LAKE-EKWAN RIVER BELT.

BG7-1 BG5-2 BG5-1 BG3-1

Quartz
Plagioclase
K-feldspar
Biotite
Hornblende
Garnet
Carbonate
Apatite
Opaques
Zircon
Chlorite
Epidote

19.0
56.5

-
7.0

11.0
3.2

—
0.2
1.7
0.2
0.2
-

38.4
50.0

0.4
5.6
4.0
-

0.2
0.2
-
—
-

1.2

30.0
55.0

1.0
8.0
4.0
-
—

0.1
1.0
0.2

—
0.7

30.7
51.0

-

12.3
2.8

—
0.4
0.9
-
—
—

1.9

minerals are concentrated in bands less than 3 mm thick and constitute 10-25 
percent of the rock.

Modal analyses (Table 3) indicate that these rocks fall into the subgray 
wacke and arkose composition fields. Mineral assemblages: plagioclase (ande 
sine), biotite, hornblende, garnet, and sillimanite indicate metamorphism to the 
amphibolite facies (Turner and Verhoogen 1960, p.548).

Primary sedimentary structures are not found in these rocks. In places they 
are cut by veins of pegmatite and aplite, particularly in the area of Longitude 
880 10', Latitude 530 50'. The best exposures of these rock types are along the 
north-trending tributary of the Frog River northwest of Sourdough Rapids, 
where an apparent thickness of at least 3000 m is exposed. Crude compositional 
banding of units about 10 to 50 cm in thickness alternate in composition from 
quartzofeldspathic to greywacke.

The lateral extent of this unit is uncertain because it is bounded to the west 
and north by metavolcanics, to the east by granitic rocks, and is in fault contact 
with migmatized metasediments to the south.

The limited data available would suggest that the dominant lithology within 
the Kenyon Structure, in this area a fault bounded block trending southeast 
ward, is metasediments, and minor metavolcanics as seen in the Kasabonika 
Lake area.

IRON FORMATION

A pronounced.long (2 km) thin (less than 0.6 km) aeromagnetic anomaly on 
aeromagnetic map 3785G (ODM-GSC 1968) at approximately 53 050'N and 
830 20rW is considered to be caused by iron formation. No iron formation was ob 
served along the anomaly.
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Ferruginous metasediments may be present in the occurrence of metasedi- 
ments shown on Map 2287 at Latitude 53 0 18'N and Longitude 87 0 30'W, because 
the pattern on ODM-GSC aeromagnetic maps 3798G and 3812G consists of a 
few rather distinct and high ridges. However, no exposures were found.

MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS

A pronounced anomaly on aeromagnetic map 3768G (ODM-GSC 1968) is 
caused by medium- to coarse-grained hornblende gabbro which is exposed l km 
northwest of the settlement of Kasabonika. In thin section the rock consists of 
green to colourless hornblende derived by alteration from pyroxene (45 percent), 
altered in part to chlorite (5 percent), and plagioclase (An53 ) with minor opaque 
iron oxides. Relict ophitic texture is denned by long plagioclase laths and interst 
itial hornblende.

Another pronounced aeromagnetic anomaly on map 3799G (ODM-GSC 
1968) occurs east of Croal Lake. Two exposures within the area of the anomaly 
consist of gabbro with cumulate texture. The gabbro consists of phenocrysts up 
to 10 mm long of plagioclase (An54 ) in a matrix of poikilitic hornblende with 
quartz and feldspar inclusions and minor opaque iron oxides. On fresh surface 
this rock is medium to coarse grained and dark green to grey in colour. The sec 
ond exposure is a fine grained mafic rock with dark green phenocrysts and light 
green epidote (?) segregations up to 6 by 12 mm in size. In thin section the phe 
nocrysts are seen to be clinopyroxene mantled with hornblende and chlorite con 
taining opaque iron oxide inclusions. About 5 percent severely altered, untwin- 
ned feldspar is present. The rock is tentatively identified as a meta-pyroxenite. 
The relative amounts and areal distribution of the two rock types are unknown.

Structural Geology

The metavolcanics and metasediments have a well developed foliation defi 
ned by a planar arrangement of acicular minerals such as hornblende in the 
mafic metavolcanics, and by the orientation of plagioclase porphyroblasts and 
biotite aggregates in the metasediments making up the northern part of the Ka 
sabonika Lake-Ekwan River belt. Foliation is absent in the Kasabonika gabbro 
and in the body east of Croal Lake. The granitic rocks occuring in the area of 
this belt are massive, with no planar structures. Metamorphic foliation appears 
to parallel compositional banding in the highly metamorphosed sedimentary 
rocks in the central part of the belt and roughly parallels primary features such 
as pillows in the mafic metavolcanics and fragment-rich units in the felsic pyroc 
lastic rocks.

Owing to the poor ourcrop exposure in this belt, no lineations were noted. 
Joints are prominent in all rock types, but were not plotted in the course of this 
survey.

On the basis of a few scattered occurrences of well formed pillow lavas it was
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postulated (Thurston and Carter 1970) that the mafic metavolcanics northwest 
of Kasabonika Lake in the Frog River area were folded into an anticline trend 
ing WNW and plunging at some unknown angle to the west. Conflicting top de 
terminations in the metavolcanics to the southeast could be interpreted a num 
ber of ways. This portion of the belt may form an anticline, or closely spaced 
isoclinal folds or most likely may form the south limb of a major anticline with 
minor folding causing local disruption. No top determinations are available in 
the eastern part of the belt to support this postulation.

Faults in this part of the map-area are interpreted from stratigraphic or 
structural offset, minor development of cataclastic textures in the wall rocks, and 
linear lows on aeromagnetic maps marked in places by visible offset of magnetic 
units.

The northwest-trending fault which passes south of the western end of the 
band of metavolcanics continues for at least 345 km from the Winisk River to 
the Manitoba boundary and beyond (Bell 1971, p.14). Minor mylonitization and 
recrystallization is present in the metasediments 29 km due north of the Kasa 
bonika settlement. The structure is also marked by the occurrence of the Croal 
Lake mafic intrusion which is prominent on the small scale aeromagnetic map 
P.576 (ODM-GSC 1970b). Well to the west of the map-area, the displacement on 
this fault appears to be largely horizontal, but the magnitude of this movement 
within the map-area is unknown.

Four northeast-trending faults cut the east end of the Kasabonika Lake-Ek- 
wan River belt where their presence is inferred from offsets on aeromagnetic 
map 3824G (ODM-GSC 1968). These faults displace the metavolcanic band by 
amounts varying from 300 m to about 6 km. Several other faults with this trend 
will be discussed in the section dealing with major structures.

Economic Geology

No exploration programs were known to have been undertaken in this belt 
up to the time of mapping and no significant mineral occurrences have been dis 
covered. However, Teck Corporation Limited is known to have conducted a com 
bined geophysical-geological and diamond-drilling program in the area around 
Sourdough Rapids about 1973 (H. Jones, Teck Corporation Limited, personal 
communication, 1974).

MALLOY LAKE BELT

The metavolcanic occurrence shown on the map centred on the Ekwan 
River is interpreted from the aeromagnetic expression, a few outcrops compiled 
from Dufell et al. (1963), and one outcrop of migmatized mafic metavolcanics ob 
served by the author.
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SEVERN RIVER BELT

The Severn River belt (Hudec 1964, p.26) enters the map-area at Latitude 
54000'N, Longitude 89030'W, striking southeast for 6.5 km and terminating just 
east of the Fawn River. This belt was referred to as the Witegoo River belt by 
Bennett and Riley (1969, p.9, 36-37). That portion of the belt within the map- 
area consists largely of schistose mafic metavolcanics metamorphosed to the up 
per greenschist - lower amphibolite facies.

General Geology

The Severn River belt consists of schistose to weakly gneissic mafic metavol- 
canics composed of hornblende and plagioclase. Pillowed metavolcanics were ob 
served on an island on the west end of the large lake at Latitude 53 0 59'N and 
Longitude 83 0 30'W. Several thin quartz-feldspar porphyry sills up to 1.2 m in 
width, and one thin band of feldspathic greywacke occur within the mafic meta 
volcanics.

Structural Geology

One questionable pillow top determination indicated tops to the south. 
Along the Fawn River an outcrop of mafic metavolcanic breccia thought to be 
representative of a flow top also indicated tops overturned to the south.

An outcrop in the middle of the Fawn River thought originally to be a thin 
rhyolite unit, probably is a thin mylonite zone cutting the metavolcanics 
roughly parallel to the direction of the Fawn River at that point. The presence of 
this thin mylonite suggests that this belt may be terminated by faulting just 
east of the river.

The northeast strike of the Goose River arm of the Big Trout Lake belt and 
southwest strike of the Severn River belt would suggest that the two belts are in 
fault contact just north of the map-area.

UPPER WINDIGO LAKE BELT

The present survey simply checked briefly on the geology of the belt; there 
fore Satterly's (1939, p.24) description is used:

The Upper Windigo lake belt is exposed mainly north of the lake of that name and on islands in 
the lake. It consists chiefly of volcanics, apparently once largely pillow lavas. Infolded with the vol 
canics are two lenticular, arc-like bands of conglomerate, which are bowed towards the north. The 
belt pinches out at the west end of the lake and is reported to lens out to the east and north of Nango 
lake. Practically no structural data were found. All the rocks have vertical attitudes. Three horizons 
of pillow lava, one south of the northern conglomerate band, the second between the conglomerate 
bands, and the third south of the south conglomerate band would suggest a single horizon repeated 
by folding across approximately east-west axes, with the formation of at least two synclines and
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three anticlines. From the present arc-like form of the conglomerate horizons it is believed that fol 
lowing the folding a thrust from the south bowed the formations into the present shape. This thrust 
may have been caused by the granite batholith on and to the south of Upper Windigo Lake.

WEAGAMOW-NORTH CARIBOU LAKES BELT

The Weagamow-North Caribou Lakes metavolcanic-metasedimentary belt 
extends eastward from Weagamow Lake along the north shore of North Caribou 
Lake and thence southward to Opapimiskan Lake and thence out of the map- 
area to the east and south. This belt was previously mapped in 1938 at a scale of 
l inch to l mile (1:63 360) by Satterly (1939). The present survey resulted in 
only minor refinements of contacts in a few localities. As a result, the authors 
have relied heavily on the work of Satterly. In general, bedrock exposure is good 
on the shore of and to the east of the Agutua Arm, north of Eyapamikama Lake 
and the north shore of Opapimiskan Lake, with limited exposure elsewhere.

General Geology

The belt consists of mafic metavolcanics with minor intercalation of felsic 
metavolcanics, overlain by up to 4200 m of metasediments. The mafic metavol 
canics are massive to pillowed flows, andesitic to basaltic in composition, and 
form a trough into which the metasediments forming the upper part of the se 
quence were deposited. The belt is bounded on the east by migmatized rocks, 
mainly metasedimentary in composition, which extend, with few interruptions, 
to the Wunnummin Lake belt to the east. A small body (not shown on Map 
2292) of dunite on the north shore of Weagamow Lake is the only mafic or ultra 
mafic intrusive body in the area close to this belt. It is surrounded by granitic 
rocks but is assumed to be coeval with the other rock units grouped as Early Pre 
cambrian mafic to ultramafic intrusive rocks. Roughly concordant diorite sills in 
trude the belt in the area north of Eyapamikama Lake and these are also as 
signed to map-unit 4. They are in turn cut by diabase dikes assigned by Satterly 
(1939, p. 21) to the Keweenawan (?).

MAFIC TO INTERMEDIATE METAVOLCANICS

Most of the metavolcanics in the belt have been classed as mafic, having a 
colour index greater than 35, with some minor representation of intermediate 
rocks (colour index between 15 and 35). Generally they have grey to grey-green 
or black weathered surfaces. The fresh surface is green to black with the inter 
mediate members tending toward a grey-green. The rocks vary from fine 
grained, tending to aphanitic, massive varieties to coarser grained rocks, gab 
broic in texture. Towards granite contacts, schistosity and gneissosity are more 
commonly developed, and layered amphibolites are quite common within 0.8 km 
of the contacts. The darker fresh colours, i.e. black and dark green are character-
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istic of the more highly metamorphosed volcanic rocks which occur toward the 
contact with the granitic rocks.

In hand specimen, the typical rock mineralogy is seen to consist of fine 
grained light green amphibole and plagioclase, with chlorite occurring in places 
as elongate aggregates up to 1.5 mm in their long dimension. Rocks of higher 
metamorphic grade consist of salt-and-pepper textured to foliated or gneissic ag 
gregates of black or green-black amphibole and plagioclase in roughly equal pro 
portions. Thin section examination revealed the following assemblages (in order 
of abundance).

Mafic metavolcanics: amphibole + albite 4- epidote 4- carbonate ±
quartz ± opaque iron oxides;
Intermediate metavolcanics: amphibole 4- albite 4- quartz 4- epidote ±
carbonate ± opaque iron oxides.

In the intermediate metavolcanics, amphiboles include light green to yellow 
green hornblende porphyroblasts, subhedral to anhedral grains of green to clear 
hornblende, and radiating masses of clear to light yellow green tremolite-actinol- 
ite. The plagioclase is albitic, epidotized, and is rarely normally zoned. The epi 
dote is present in the form of rods and blebs (size 0.01 mm) in grains of plagioc 
lase and as distinct subhedral grains scattered throughout the rocks.

Small amounts of native copper, chalcopyrite, pyrite, garnet, and iron oxides 
were noted as accessory minerals.

Primary features are well preserved in the metavolcanics toward the centre 
of the belt, and include: pillows, vesicles and amygdules, and inter-pillow sedi 
ments. Pillows are found in the following localities: north of Seeseep Lake, 
northeast of McGruer Lake, on Doubtful Lake and south of Zeemel Lake. The 
pillows range in size from 10 by 20 cm to a maximum of 30 cm by 24 m (Satterly 
1939, p. 12) but an average, based on the present work, would be closer to 30 cm 
by 1.5 m. The pillows are quite commonly severely stretched, as in parts of the 
area north of Eyapamikama Lake. Selvages range in thickness from 6 mm up to 
5 cm; they are generally more chlorite-rich and greener in colour than the inte 
rior of the pillow, but in the vicinity of Pollux Lake they are occasionally rusty. 
The inter-pillow sediments referred to above are small amounts of rusty, cherty, 
material which is possibly primary sedimentary material deposited contempora 
neously with the metavolcanics.

Epidote segregations, in the form of thin stringers (1.5 to 6 mm) and blebs 
up to 2.5 cm in size are found in the mafic metavolcanics in the area of the Agu 
tua Arm of Weagamow Lake. Satterly (1939, p. 12) noted segregations up to 8 by 
30 cm, 3.2 km east of McGruer Lake. Felsic volcanic inclusions (bombs?) up to 5 
cm in their long dimension were found at one location on the north shore of the 
Agutua Arm. Foliated mafic metavolcanics with some relict pillows are common 
north of Eyapamikama Lake, in the Opapimiskan Lake area and east of North 
Caribou Lake.

Individual flows, flow contacts, or flow top breccias were not observed, in 
part owing to the poor exposure and to the degree of deformation of primary fea 
tures. Some of the mafic metavolcanics, in particular south of the Schade Lake 
and in the Weagamow Lake area are coarser grained and gabbroic in texture, 
probably representing the coarser-grained central parts of flows. Possible mafic 
tuff occurs at scattered localities southeast of Agutua Arm: these occurrences 
could well represent sheared mafic metavolcanics. Intercalations of arkosic met-
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asediments and oxide facies iron formation serve as stratigraphic markers in the 
metavolcanic sequence, particularly in the area south of Opapimiskan Lake and 
north of Eyapamikama Lake.

FELSIC METAVOLCANICS

Felsic metavolcanics do not form any large units within the belt under dis 
cussion. Rock types present include massive rhyolite and rhyodacite and felsic 
pyroclastic rocks including breccia and agglomerate of extremely local occur 
rence.

The rhyolitic metavolcanics weather white to grey and generally have a 3-8 
mm thick weathering rind. On the fresh surface they are aphanitic and massive 
with occasional thin (^ l mm) randomly oriented epidote or quartz stringers. 
The typical felsic metavolcanic occurrence consists of isolated, relatively small 
outcrops in an area consisting dominantly of mafic metavolcanics. These occur 
rences could represent relatively thin accumulations (most on the order of 30-90 
m thick) within the mafic sequence. Typical occurrences are: 0.8 km west of the 
Agutua Arm; on the Agutua Arm Cu-Au-Ag occurrence east of Agutua Arm; on 
the west shore of Markop Lake and in the Libert Lake area. Microscopically, the 
felsic metavolcanics are characterized by a fine grained aggregate of quartz and 
plagioclase with intergranular wisps of very fine grained white mica. Tremolite- 
actinolite and hornblende also occur. The plagioclase is albitic (about An10 ) with 
abundant epidote inclusions.

Felsic pyroclastic rocks, principally pyroclastic breccia (in the sense of Fisher 
1966) occur on the North Caribou River and on the Agutua Arm. The occur 
rences on the North Caribou River are described by Satterly (1939, p. 13), as fol 
lows:

On the south shore of the North Caribou river just west of the fifth rapids above Agutua arm, a 
breccia occurs as an interbed in a grey basalt. It consists of small, angular, green fine-grained 
andesite(?) fragments in a cream-coloured, fine-grained acid volcanic matrix.

A reef just above the first rapids on the North Caribou river is a breccia composed of minute to 3- 
inch [8 cm] rounded fragments of a cream-weathering, grey, very fine grained acid volcanic in a green 
groundmass of andesitic composition.

Felsic agglomerate occurs in four localities on the Agutua Arm of Weaga 
mow Lake, mainly as relatively thin interbands in the mafic sequence at the 
north end of the arm. The largest band outcrops on the west shore of the arm op 
posite the mouth of the North Caribou River. This occurrence consists of convo 
luted rhyodacite fragments up to 45 cm long in a dacitic tp andesitic, massive 
light green matrix. The matrix does not appear tuffaceous, unless perhaps it is 
extensively compacted as pumiceous fragments. Bedding and/or compositional 
variation does not appear to be present. The outcrop represents a thickness of 
slightly less than 15 m and its lateral extent is unknown as it is cut off within 100 
m or so, to the north and south, by granitic rocks.

On the North Caribou River a number of thin bands of carbonatized quartz- 
eye porphyries occur, but exposure is too poor to indicate whether they are in 
trusive or extrusive in origin.

Occurrences of rhyolitic felsic metavolcanics and felsic tuff on the west shore
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of the Agutua Arm suggest that a thin (30 to 90 m) band of felsic metavolcanics 
strikes approximately north on the west shore of the Agutua Arm.

METASEDIMENTS

Metasediments occupy the central part of the belt, having a maximum 
width of 8200 m and a length of about 100 km. They also occur as minor in- 
terbeds in the mafic metavolcanic unit. The metasediments appear to be domi 
nated by clastic rocks of turbidite origin and comprise a sequence including con 
glomerate, arkose, quartzite, and pelitic schists and greywacke overlain by 
argillaceous rocks. A few chemically precipitated metasediments are present: sil 
iceous marbles and a minor amount of chert and iron formation (marble and 
chert units too small to show on map). All metasediments are classified by the 
system of Williams et al. (1954).

At the top of the mafic metavolcanic sequence is a clastic textured rock 
which appears to form a transition between the volcanic and sedimentary re 
gimes. It is composed of rounded and fractured detrital grains of hornblende (40 
percent), quartz (10 percent) and plagioclase. These rocks are finely laminated, 
with hornblende-rich and quartz-rich beds, individual beds usually being under 
2.5 cm thick. These transitional metasediments, perhaps best termed greywacke 
or arkose, are usually less than 3 m thick as found north of Eyapamikama Lake, 
but form a unit nearly 90 m thick south of Pollux Lake.

Interbands of metasediments are found in the dominantly metavolcanic are 
as, ranging from 1.5-4.5 m in thickness. Satterly (1939, p.15) reported that the 
most common type is an impure quartzite, and conglomerate, greywacke, "biot 
ite schist" and "garnet-biotite schist" were also noted. On the North Caribou 
River at the fifth rapids above Weagamow Lake a green quartzite is found 
amongst the metavolcanics. Metasediments are also found north of Randall 
Lake (east of Agutua Arm).

Conglomerate

Conglomerate is abundant toward the base of the sedimentary section, but 
is not persistent in its distribution; rather it forms irregular lenses, the distribu 
tion of which is difficult to map, owing to the limited outcrop. The major occur 
rences are north of Seeseep Lake, at the west end of Eyapamikama Lake, at 
Keeyask Lake, between Eyapamikama and Schade Lakes, and on the Pipestone 
River. Conglomerate was not found in the southern part of the belt other than 
at the latter location.

The Keeyask Lake occurrence contains clasts of biotite granodiorite, quart 
zite, chert, mafic metavolcanics and dacitic feldspar porphyry (in approximate 
order of abundance). The matrix is arkosic in composition with 30-35 percent 
quartz, 60 percent feldspar, and 5-10 percent biotite. Clast size averages 12 cm in 
the long dimension, with a maximum of 25 cm; they are usually sub-rounded 
and make up about 60 percent of the rock.
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The outcrops on the west shore of Eyapamikama Lake contain similar clasts 
to the above in a matrix more akin to a greywacke with 15-20 percent biotite, 40- 
45 percent feldspar and 40 percent quartz. At this locality the clasts are in the 
pebble size range with the average about 8-10 cm and the maximum up to 12 cm. 
Elongation, probably tectonic, is more pronounced here with an elongation ratio 
of about 2:1. Pyrite is present as disseminated grains in trace amounts Jn the 
matrix, which is sub-gneissic in character. Satterly (1939, p. 16) reported that 95 
percent of the clasts are "granite" of several types. The remaining fragment 
types are vein quartz, carbonate-sericite schist, mafic metavolcanics, and green 
quartzite.

The occurrence between Eyapamikama and Schade Lakes is an intensely 
deformed conglomerate consisting of subrounded pebbles (average size 5-8 cm) 
with a maximum size of 10 by 20 cm in dark grey very fine-grained greywacke 
matrix. Most clasts are mafic metavolcanics, with a few (^ 10 percent) granitic 
rocks.

On the Pipestone River, 1.5 km and 6.5 km north of Markop Lake a thick 
ness of about 150 m of conglomerate interbedded with arkose and greywacke is 
exposed. The conglomerate is in beds averaging 0.9-1.5 m thick interbedded with 
medium-grained greywacke. Clast populations in the conglomerate are as fol 
lows: metasediments, 60 percent; granodiorite, 20 percent; mafic metavolcanics, 
12 percent; and felsic metavolcanics, 5 percent. Most clasts are sub-rounded. The 
average clast size, in the northerly part of the outcrop is l by 5 cm, with a maxi 
mum size of 5 by 10 cm. To the south, much coarser clasts in the boulder size 
range are present and a clast count gave the following results: arkose, 55 per 
cent; granitic rocks, 30 percent; and mafic metavolcanics, 15 percent. The matrix 
at this locality is a lithic arkose, with a modal composition as follows:

Sample EC 11-1: 
Quartz ........................................................... .509k
Plagioclase ......................................................... 25
Sericite ............................................................ 12
Epidote ............................................................. 3
Chlorite ........................................................... tr.
Volcanic fragments .................................................. 5
Biotite .............................................................. 4
Opaques ............................................................ l

The interpreted lens-like form of the conglomerate units is supported by the 
fact that good exposures 1.5 km to the east on strike with this occurrence at 
Markop Lake reveal only minor bands of conglomerate about 10 cm thick.

Quartzite, Arkose, and Greywacke

Interbedded arkose, greywacke and minor quartzite predominate through 
out the metasedimentary formation, occurring as beds ranging from several mil 
limetres to a metre of more thick.

Fine- to very fine-grained, saccharoidal textured or massive quartzite occurs 
in association with carbonate and oxide facies iron formation as relatively thin 
bands (^ 3 m) on the portage between the North Caribou River and Eyapami-
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kama Lake and on the west shore of the Agutua Arm. Typically it weathers buff 
to white or grey and has a white to slightly rust coloured or grey fresh surface 
with trace amounts of biotite and magnetite present. In thin section, one speci 
men is composed of angular to sub-angular grains of quartz (90 percent) with ir 
regular, corroded grain boundaries (size of grains 0.8 mm) in a very fine-grained 
intergranular matrix of quartz (5 percent) and subhedral to anhedral grains of 
grunerite (Photos 36, 37). Most of the quartz exhibits undulose extinction and 
some degree of polygonization. This would indicate that the quartz is probably, 
at least in part, derived from felsic plutonic rocks (Walker and Pettijohn 1971, 
p.2115).

Arkose is typically found as thickly (0.5-1 m or more) bedded units with no 
cross stratification and rarely with graded bedding. In the area of Eyapamikama 
Lake (on the portage to North Caribou River) arkose is interbedded with minor 
lens-like beds of greywacke and pebble conglomerate. Most of the arkose in the 
belt occurs in the southern portion, in the area of Libert and Markop Lakes, 
where it is interbedded with pebble and boulder conglomerate and some 
greywacke. Typically the arkose weathers buff to grey and is pink to buff or 
white on the fresh surface. Pebble-rich conglomeratic beds about 10 cm thick 
(graded bedding in relatively thick beds ?) are present in places. Microscopically, 
the unit mapped as arkose in the field is quite variable. The most abundant rock 
type observed is a lithic arkose containing fragments of pelitic metasediments 
and intermediate to felsic metavolcanics, and fragments of polygonized quartz 
which range in size from 0.9 to 4.5 mm. The other varieties, mapped as arkose in 
the field, are classified according to Williams et al. (1954) as feldspathic litharen 
ite and lithic arkose as mentioned above. The arkoses exhibit both intact, very 
closely packed frameworks with very little matrix, and open frameworks. The 
coarser clasts constitute as little as 20-40 percent of the rock, the matrix being 
fine-grained (0.02 mm) quartz and feldspar with minor biotite, muscovite, epi 
dote, chlorite and opaque iron oxides. The arkose is found in association with 
quartzite and greywacke (Photo 38), but it forms the major sedimentary rock 
type in the belt, closely followed by greywacke.

Feldspathic and lithic greywackes (Pettijohn 1957) are the dominant met 
asediments in the northern part of the belt, in particular in the Eyapamikama 
Lake area. Generally greywacke weathers grey to almost black, is grey to black 
on fresh surfaces, and in general is rather thin bedded (2 cm or less). Photos 36 
and 37 illustrate typical textures of these rocks. These show rather open frame 
works composed of 20 to 50 percent coarse clasts, including lithic fragments, po 
lygonized and common quartz (Walker and Pettijohn 1971) and feldspar grains, 
in a matrix consisting of a fine-grained mixture of quartzofeldspathic material 
with subsidiary amounts of chlorite, biotite, muscovite and trace amounts of ac 
cessory minerals such as epidote, apatite, opaque iron oxides, rutile, sillimanite, 
andalusite and carbonate. The percentage of micaceous minerals (taken to be 
the altered equivalent of clay minerals) in the matrix is commonly in the range 
10-20 percent, thus some of the rocks are sub-grey wackes.

The following features — thickly bedded sequences, general scarcity of bed 
ding plane structures, absence of abundant mudstone beds in greywacke, lack of 
ripple marks, and presence of occasional scour features, plus the presence of con 
glomeratic lenses — would appear to suggest, according to the criteria compiled 
by Walker (1967), that the greywacke was deposited in a distal environment. A
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OGS9976

Photo 36-Photomicrograph (40X, crossed nicols) of quartzite showing large subangular grains of 
quartz in a fine-grained quartzite matrix with accessory white mica. Eyapamikama Lake 
area, Weagamow-North Caribou Lakes belt.

OGS9977

Photo 37-Photomicrograph (100X, crossed nicols) of same sample as Photo 36, showing detail of 
matrix-framework relationships.
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OGS 9978

Photo 38-Photomicrograph (40X, crossed nicols) of greywacke showing cordierite. Libert Lake 
area, Weagamow-North Caribou Lakes belt.

turbidite origin for the greywacke is considered the most likely on the basis of: 
occasional flame structures; some non-graded fine-grained arkosic and feld 
spathic quartzite beds; finely graded beds of greywacke; and parallel laminae of 
greywacke and quartzite; all of which are suggested as criteria for recognition of 
turbidite origin by Sanders (1965).

Quartz in the greywacke varies from sub-rounded to sub-angular but grains 
with irregular boundaries were observed in places and these may be a result in 
part of cataclasis (see Photo 36) or are perhaps of volcanic origin (Walker and 
Pettijohn 1971, p.2115). The use of morphological and textural properties of 
quartz grains to determine provenance has an extensive history (Krynine 1946, 
quoted in Pettijohn 1957, p. 120; Folk 1968, p.70-77). However, in this case, the 
reconnaissance nature of the survey and the deformational history of these rocks 
make the application of Krynine's criteria somewhat uncertain. Keeping those 
cautions in mind, it is still possible to suggest that the single, relatively un 
strained, very irregular grains with surface embayments and in general a very 
angular external outline represent volcanic quartz. The lithic fragments consist 
of composite grains of quartz, fragments of pelitic sediments ('mud chips' of 
Ojakangas 1972) and felsic metavolcanics. Feldspar (largely albite and sodic an 
desine) occurs in the framework, ranging in amount from 20 to 50 percent. 
Graded bedding can be seen in some thin sections with beds averaging 0.3 mm 
thick.
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Slate, while forming the bulk of the upper part of the sequence, is not well 
exposed because the centre of the metasedimentary belt is largely covered by 
Eyapamikama Lake. A minor occurrence of this rock type is also found between 
the North Caribou River and Eyapamikama Lake.

The weathered surface of the rock is dark grey to black with a micaceous or 
phyllitic sheen to the prominent slaty cleavage. In thin section the rock consists 
of very fine-grained (0.05 mm) quartz and feldspar (50 percent), white mica (40 
percent) and biotite (10 percent). It is completely recrystallized, exhibiting a 
mildly crenulated foliation and no trace of bedding.

Satterly (1939, p. 18) described some "banded sediments" on Castor Lake, 
which possibly correspond to rocks the authors regard as possible felsic to inter 
mediate pyroclastic rocks. Satterly described them as follows: "...banded sedi 
ment consists of narrow bands of dark-green amphibolite interbedded with grey 
to black impure quartzite or arkose. These bands range from l inch [2.5 cm] to 
12 inches [30 cm] in width". A sample from just west of McGruer Lake consists 
of thin bands of impure quartzitic limestone and poikiloblastic mafic tuff. The 
poikiloblasts are commonly rimmed with biotite and filled with inclusions of 
quartz, feldspar and opaque iron oxides. The matrix consists of fine-grained 
feldspar granules, occasional biotite grains (^ 10 percent) opaque iron oxides (5 
percent) and grains of chlorite (5 percent). Pelitic beds consist of biotite (10-30 
percent) with inclusions of sillimanite (variety fibrolite), quartz (20 percent) and 
feldspar all coated with films of red-brown iron oxides. Numerous grains of leu 
coxene, opaque iron oxides, and possible stilpnomelane are present in small 
amounts. The author concludes on the basis of textural relations that these rocks 
are in part pyroclastic.

Calcareous Metasediments1

Satterly (1939, p. 18) described a minor occurrence of limey metasediments 
as follows:

Typical limestones were not observed. Ten chains [200 m] northwest of the west end of Castor 
lake banded sediments are exposed. These consist of a 6- to 12-inch [15 to 30 cm] lenticular bed of 
pebble conglomerate and calcareous, banded, grey to buff quartzite, with beds l to 3 inches [3 to 8 
cm] in thickness, composed of a green pyroxene, or a brown-weathering carbonate with a green py 
roxene. These beds represent metamorphosed impure limestones.

A band of crenulated carbonate-bearing rock approximately 3 m thick was 
found as an isolated outcrop amongst the mafic metavolcanics on the west side 
of the Agutua Arm. An X-ray diffraction analysis indicated that the carbonate 
forming s 95 percent of the rock is magnesite, and is accompanied by minor 
iron oxides, talc and chlorite. Whether this occurrence represents an unusual 
species of carbonate metasediment or a late carbonate-filled shear zone in the 
mafic metavolcanics is unknown. There are no known ultramafic bodies, and no

'Occurrences of calcareous metasediments are too small to show on the map.
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aeromagnetic anomalies indicate possible unexposed ultramafic bodies in the 
area of this occurrence.

IRON FORMATION

Iron formation of oxide and carbonate facies of the Algoma type (Gross 1965, 
p.84) is found in several locations in the northern part of the belt.

An occurrence on the portage between Eyapamikama Lake and North Cari 
bou River consists of about 0.6 m of finely banded carbonate facies iron forma 
tion consisting of very fine-grained quartz (65 percent), pyrite (15 percent, prob 
ably secondary) and siderite (20-50 percent) as fine recrystallized rounded grains.

About 600 m south of McGruer Lake fine-grained greywacke is interbedded 
with fine-grained, lean, oxide facies iron formation over a thickness of 45 m. The 
lateral extent of this unit is not known.

West of Castor Lake a 40 m thickness of iron formation with oxide facies 
mineralogy is exposed. It can be traced about 450 m west of the lakeshore and 45 
m east of the west end of the lake.

An occurrence north and south of Akow Lake is based solely on the interpre 
tation of aeromagnetic maps 928G (Opapimiskan Lake) and 918 G (North Cari 
bou Lake) (ODM-GSC 1960). The maps show a thin linear series of anomalies 
rising to values of 70 000 gammas while the background in the belt is much low 
er. This is similar to the McGruer Lake occurrence in which the iron formation is 
close to the metasediment-mafic metavolcanic contact.

Oxide facies iron formation occurs in the area south of Opapimiskan Lake. It 
was described by Satterly (1939, p.15) as "50-100 feet" (15-30 m) wide. More re 
cent work by Kenpat Mines Limited (Resident Geologist's Files, Ontario Minis 
try of Natural Resources, Red Lake) indicated that up to almost 60 m of exposed 
width of mixed oxide and silicate facies iron formation is present. The silicate fa 
cies material consists of buff coloured layers of amphibole and quartz, inter 
spersed with quartzitic layers. The oxide facies material consists of blue-grey 
bands of magnetite from approximately l mm to 2 cm in thickness alternating 
with quartz-rich bands of roughly equal thickness. The latter type predominates 
in this occurrence, which will be discussed in greater detail in conjunction with 
the Kenpat Mines Limited occurrence.

On the east shore of Libert Lake aim thickness of sulphide facies iron for 
mation is enclosed by highly metamorphosed sedimentary rocks, principally ar 
kosic in composition. Interbands of chert and massive pyrite can be traced about 
as far as the pyrite-chalcopyrite occurrence north of the lake; they cannot be 
traced to the south.
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MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS

Mafic Sills

Satterly (1939, p. 19) described five "gabbro-diorite" or metagabbro sills in 
the metasediments of the belt. These occur north of Eyapamikama Lake toward 
the west end as follows: along the south shore of Stanley Lake; a single outcrop 
in the swampy area west of Stanley Lake; south of Stanley Lake; and south of 
Schade Lake in the metasediments near the metavolcanic contact. They range 
from 30-90 m thick and extend over a maximum length of 7.6 km. The rocks are 
cut by dikelets of presumed Early Precambrian basalt, are metamorphosed, and 
therefore appear to be pre-tectonic in age. Satterly (1939, p. 19) described them 
as follows:

The rocks are usually fairly massive, although sometimes foliated, fine- to medium-grained, light- 
grey and dark-green, and composed of about equal amounts of feldspar and amphibole. Owing to me 
tamorphism, some are now feldspar amphibolite, but they are believed to have been originally either 
diorite or gabbro.

Coarse-grained flow rocks within the metavolcanic sequence could not be re 
liably distinguished from gabbro, and mafic sills may well exist within the meta 
volcanic sequence. Occurrences of coarse-grained metavolcanics lie in the area of 
the Agutua Arm, and south of the North Caribou River.

Dunite

Two small outcrops of dunite occur 0.4 km north of the Hudson's Bay Com 
pany store in the settlement of Weagamow Lake. One outcrop is on an island 
just offshore, the other on the mainland. The dunite weathers blue-grey with an 
irregular, knobby surface. Veinlets of greenish serpentine about 3 mm wide oc 
cur in random orientations. Thin section examination discloses about 10-15 per 
cent relict olivine grains altered to an assemblage consisting in part of talc, car 
bonate, serpentine minerals and magnetite, listed in order of decreasing 
abundance. The age of this body is unknown because it lies within granitic ter 
rain and could be younger than the granitic rocks; lacking any evidence to sup 
port this the mass was assigned an age similar to the other mafic and ultramafic 
rocks in the map-area. The dunite has no expression on aeromagnetic map 909G 
(ODM-GSC 1960). This occurrence was too small to show at map scale, see Sat 
terly (1939).

Metamorphism

The mineral assemblages of the metavolcanics are not sufficiently well 
established, or relatable in detail to pressure-temperature conditions, to be used 
for estimation of the metamorphic conditions prevalent in the belt, without a
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great deal more study. However, the metasediments of quartzofeldspathic and 
pelitic compositions can be used for this purpose in surveys of this sort.

Metamorphic mineral assemblages present in the metasediments include:
1) Quartz 4- plagioclase 4- biotite ± muscovite ± cordierite ± andalu 
site ± staurolite ± carbonate;
2) Quartz 4- plagioclase 4- biotite 4- muscovite 4- cordierite 4- garnet 4- 
andalusite.

These assemblages were noted over almost the whole length of the belt, ex 
cepting the wider portion at the west end of Eyapamikama Lake. Satterly (1939, 
p. 19) noted the existence of these assemblages in the "knotted schist" around 
"Okow Lake" east of North Caribou Lake (this lake is presently known as Akow 
Lake).

Data quoted by Winkler (1967, p.120, 121) indicates that these assemblages 
are the result of Abukuma type (low pressure) metamorphism and represent the 
andalusite-cordierite-muscovite subfacies of the Abukuma-type amphibolite fa 
cies. This corresponds approximately to the lowermost subfacies of the alman 
dine amphibolite facies of Turner and Verhoogen (1960, p.544).

Hess (1969, p. 197) estimated that the conditions of formation of assemblage 
(1) are bounded by 2.5-5 kilobars pressure and 575-6700 C and assemblage (2) by 
2.5-1.5 kilobars pressure and 550-6000 C.

Rocks composed of these metamorphic mineral assemblages extend almost 
to the southern edge of the map-area. An assemblage of the sillimanite-cordier- 
ite-muscovite almandine subfacies (Winkler 1967, p.121) may be present in the 
area of Libert Lake. Toward the Forester Lake area (outside the map-area, south 
of Markop Lake) assemblages of the middle almandine-amphibolite facies with 
large knots of cordierite and kyanite are present, indicating a rising pressure re 
gime (R.P. Sage, Geologist, Precambrian Geology Section, personal communica 
tion, 1973). This could in part be tectonic pressure because the rocks in, for ex 
ample, the Libert Lake area are much more structurally disturbed, with well 
developed foliation and lineation in comparison to the northern part of the belt.

Structural Geology

FOLIATION, SCHISTOSITY, CLEAVAGE AND GNEISSOSITY

A metamorphic foliation is present in most rocks of the belt. It is commonly 
defined by the parallel arrangement of biotite, hornblende, white mica, or, less 
commonly, the long axis of plagioclase porphyroblasts or staurolite megacrysts. 
It is absent in most outcrops of the mafic sills intruding the metasediments on 
Eyapamikama Lake.

Foliation generally parallels primary structure, such as bedding in the met 
asediments and pillow horizons in the mafic metavolcanics. However a second 
foliation cutting the first at a low angle can be found in places in the metasedi 
ments of the Eyapamikama Lake area and in the area of Libert and Markop 
Lakes. This second foliation is seen principally in thin section where biotite pos 
sesses two orientations.
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Schistosity is seen principally in felsic metavolcanics in the Agutua Arm 
area and in the more pelitic members of the metasedimentary sequence. Slaty 
cleavage is prominent in the few outcrops of argillitic metasediment found in the 
center of Eyapamikama Lake.

Gneissosity is found in the layered amphibolite (map-unit Id) which is com 
monly present toward the margin of the belt. It is also a common feature of the 
metasedimentary migmatites bordering the belt to the north and east.

LINEATION

Lineations are rare in this belt, but examples found include parasitic fold 
axes located between Eyapamikama and McGruer Lakes, at the west end of Ey 
apamikama Lake, and in the iron formation south of Opapimiskan Lake. Some 
stretching of pebbles in the conglomerate at Keegash Lake was noted, the 
plunge being steep to the east (magnitude of plunge unknown).

JOINTS

Joints are present in all rock types found in the belt but owing to the nature 
of the survey are not plotted on the maps.

MAJOR FOLDS

Top determinations are based on pillow shape and packing in the mafic me 
tavolcanics, and graded bedding and rare scour channels in metasediments. The 
axial planes of the folds thus defined are shown on Map 2292. In areas of scanty 
data no conclusions are drawn.

There have probably been several episodes of folding, but lack of exposure 
and the nature of this survey preclude any but very tentative conclusions. The 
main episode appears to be represented by an isoclinally folded syncline centred 
in part on Eyapamikama Lake. Satterly (1939, p.25) suggested that in addition 
to this major fold a small anticline lies along the north limb of the metasedi 
ments, extending east from Stanley Lake for about 13 km. East-plunging parasi 
tic folds were noted by Satterly (1939) at the west end of Eyapamikama Lake.

The syncline continues eastward to Doubtful Lake and then follows a south 
eastward course to the Opapimiskan Lake area. South of this lake exposure is 
sparse, but minor folding in iron formation about 0.8 km south of the sand spit 
on the south shore indicates a NNW plunge of parasitic fold axes at 30-50 de 
grees. The belt appears to bifurcate in this area with a thin septum about 1100 m 
wide continuing south to Libert Lake and thence out of the map-area and the 
major part proceeding in a southeasterly direction to Markop Lake and thence 
out of the map-area.
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Tops could not be determined south of Opapimiskan Lake but the authors 
suggest the following interpretation (see Figure 3, Chart A, back pocket). The 
major synclinal axis continues from the Opapimiskan Lake area to the south- 
east. The west limb of the fold swings from a WNW strike to a southerly strike 
towards Libert Lake and the east limb swings ESE, forming a north-plunging 
syncline. The nose of both the south branch and the east branch of the main fold 
were destroyed by granitic intrusions in the Barrigar Lake and the Forester 
Lake areas to the south (see Map 2218, Sage et al. 1975).

This type of "triangular syncline" was thought by Macgregor (1951 cited by 
Windley and Bridgewater 1971, p.36) to be the preserved relic of a more exten 
sive volcanic terrain deformed by the vertical rise of the three surrounding grani 
tic batholiths. Stretching of conglomerate clasts and the intense elongation of 
pillow horizons in the North Caribou Lake area suggest, that flow folding (Do- 
nath and Parker 1964) was prevalent. Crenulations and lineations in the south 
end of the fold also support this hypothesis.

FAULTS

Strike slip faulting is perhaps represented by occasional zones of chlorite 
schist in the mafic metavolcanics north of Eyapamikama Lake and in the area of 
Dawes Falls. Faulting at a high angle to the foliation in the metavolcanic-met- 
asedimentary belt is present only in a few localities. Satterly (1939, p.26) noted 
minor displacements at the following localities: south of Schade Lake; north of 
the east half of Eyapamikama Lake; west of Schade Lake;and north of McGruer 
Lake. The trend of these faults, all with largely vertical displacement (except the 
first), varies from north to N40E.

East of North Caribou Lake, ODM-GSC aeromagnetic map 919G (1960) 
shows some displacement of linear magnetic elements which the authors have 
interpreted as a north-trending, left-lateral fault. West of Markop Lake a fault 
trending northeast intersects a major NNE-trending fault at the north edge of 
the belt. Displacement is uncertain because of sparse outcrop but must amount 
to 900-1500 m.

Economic Geology

There are no known economic mineral concentrations in the Weagamow- 
North Caribou Lakes belt which has had a somewhat sporadic history of pro 
specting. Quartz veins, in a variety of rock types in the belt proper have so far 
not proven to be important, however a variety of silicified and carbonatized 
shear zones, and some syngenetic sulphide occurrences have been noted. Iron 
formation is believed to be fairly abundant but is not often exposed and eco 
nomic iron concentrations have not been discovered. Iron formation is usually 
one of the most structurally competent members of a volcanic succession, and as 
such it forms a promising host for late epithermal type mineralization.

Prospectors were active in the area of Upper Windigo Lake as early as the 
late 1920s (Satterly 1939, p.27). During the 1938 field season, prospectors were
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active in the area of Dawes Falls on the Windigo River. Prospecting for gold was 
also carried on at some time around or previous to 1938 in the Zeemel and Libert 
Lakes area. In 1938 C.H. Riordan did a reconnaissance of the Asheweig River as 
far as Kasabonika Lake for Conwest Exploration Limited, but no staking re 
sulted (Satterly, 1969, personal communication).

Rio Tinto Canadian Exploration Limited did prospecting and reconnais 
sance in the southern part of the belt in the early 1960s, resulting in the discov 
ery of a minor gold occurrence. The International Nickel Company of Canada 
Limited did follow-up work including diamond drilling upon completion of an 
airborne geophysical program in the interval 1961-1963 on that part of the belt 
south of Akow Lake.

Due to the reconnaissance nature of the present survey no occurrences could 
be mapped in detail; therefore individual property descriptions are largely based 
on the assessment work files. In most cases this reflects material in the files as of 
spring 1971, when field work began.

Quartz Veins

Quartz veins are found cutting all rock types of the belt, but they are gener 
ally narrow (up to 0.3-0.6 m), lenticular and folded. They are abundant in the Li 
bert Lake area, along the Paseminon River, and north of Eyapamikama Lake 
where they have been extensively trenched. Assays of economic significance 
have not been reported from these veins.

Shear Zones

Shear zones appear to be one of the more localizing mechanisms for mineral 
ization in this belt. However, when individual examples have been studied in de 
tail they have lacked either the necessary persistence with depth or width and 
length. The Teal occurrence is on a persistent (up to 3 km long) carbonatized 
and silicified shear zone between diabase and mafic metavolcanics east of Agu 
tua Arm. Mineralization reported to consist of chalcopyrite, pyrite, pyrrhotite 
and possible tetrahedrite heals fractures in brecciated ankeritic quartz-carbonate 
material in a zone 45 m long and up to 3 m wide along the shear (Harris 1959). 
Grab samples of this zone, the best mineralized along the structure, taken by the 
author did not yield assay results (see "Teal Copper-Gold-Silver Occurrence") as 
promising as those reported in the assessment files.

Gold is localized along quartz filled fractures in folded iron formation south 
of Opapimiskan Lake (see "Kenpat Gold Occurrence").

Syngenetic Sulphide Mineral Concentrations

Disseminated and massive sulphides were encountered in a variety of rock 
types in a total of 18 occurrences in the drilling program of The International
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Nickel Company of Canada Limited. These plus two miscellaneous occurrences 
listed later yield a total of 20 sulphide occurrences in the belt. The bulk of these 
are mixed pyrrhotite-pyrite with minor chalcopyrite, and all occur south of 
Akow Lake. There is one occurrence (see "The International Nickel Company of 
Canada Limited [1963]") of a 0.2 m band of massive arsenopyrite associated 
with "greenstone" or mafic metavolcanics. Most of the above pyrrhotite-pyrite 
occurrences are massive beds associated with mafic metavolcanics, or more 
rarely are in the form of disseminated grains over minor thickness of the host 
rocks. Where they occur with metasediments, sulphides are often present as dis 
seminations or massive bands within horizons of graphitic schist or occasionally 
as disseminations in intensely fractured competent rocks such as quartzite.

PROPERTY DESCRIPTIONS

Agutua Arm Copper-Gold-Silver Occurrence (Teal Exploration Limited, Pyrotex Mining and
Exploration Company Limited) -

The occurrence consists of a carbonatized shear zone at the contact of diorite 
and mafic metavolcanics 630 m east of the Agutua Arm of Weagamow Lake and 
900 m north of Randall Lake. It is mineralized with chalcopyrite, pyrite, pyrrho 
tite and tetrahedrite.

According to an unpublished report by Harris (1959, p.8) the occurrence was 
discovered by a prospecting party representing the "Mosher interests" in sum 
mer, 1957. They drilled three "X-ray" drill holes but no ground was staked at 
that time. In 1959, Max Levine, rediscovered and extended the zone with more 
stripping and trenching. Assay results prompted the staking of "several hun 
dred" claims along strike by Teal Exploration Limited and the "J.E. Ayrhart in 
terests" who upon completion of an electromagnetic survey, optioned the bulk of 
the block except the Teal claims to the Anaconda Company (Canada) Limited. 
The remainder appears to have been retained and explored as a 72-claim block 
by Teal Exploration Limited. The company's charter was cancelled in December 
1967 (Canadian Mines Handbook 1968-1969, p.326).

The occurrence consists of a mixed carbonate-quartz zone along the contact 
between intermediate to mafic, fine-grained massive metavolcanics and coarse- 
grained, massive diorite or diabase. Figure 4 shows the full length of the carbo 
natized zone in the area designated 'main bulldozer zone'. Assays reported by 
Harris (1959, p.9) are given in Table 4.

The author mapped and resampled (Table 5) the "main bulldozer zone" 
which is believed to contain the sampled trenches mentioned.

Harris (1959, p.9) quoted a report by Honsperger describing chalcocite, chal 
copyrite and pyrite in order of abundance occurring in the shear zone. The au 
thor found the shear zone to consist of brecciated quartz veins and quartz-carbo 
nate material, and up to 30 percent ankerite. The ankerite occurs as clots or 
phenocrysts up to 5 cm in size, but more often occurs as grains about 5 mm in 
size and as intergranular films. Pyrite, some chalcopyrite and minor possible bor 
nite fill fractures in the more brecciated areas, defining scattered areas several
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Figure 4-Diamond drilling by Teal Exploration Limited on Agutua Arm Cu-Au-Ag occurrence. 
Atter company plan in Resident Geologist's files, Ontario Ministry of Natural Resources, 
Red Lake.
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TABLE 4 ASSAYS OF SAMPLES FROM THE AGUTUA ARM COPPER-GOLD- 
SILVER OCCURRENCE AS REPORTED BY HARRIS (1959, p.9).

1.0 m channel 
sample, north 
part of zone

Au, ounces/ton 0.99 
Ag, ounces/ton 16.33 
Cu, percent 2.41

"Second sample" 
(vein material)

4.56 
77.8 

5.70

Mineralized 
schist

0.10 
31.0 

3.16

1.5 m trench

0.96 
0.94 
0.31

centimetres thick and up to 15 cm long. Harris (1959, p. 10) stated that the shear 
zone attains a width of 12 m, is traceable over a length of 1200 m, trends north 
and dips subvertically. Examination of the bulldozed area did not substantiate 
the width cited, i.e., the author observed a maximum 9-10 m width, and time 
was not sufficient to verify the length. Diamond drilling, shown in Figure 4, re 
turned the assays summarized in Table 6.

Holes 8-15 inclusive, in general deeper holes, had only sparse amounts of 
vein material or sheared material; little mineralization was reported and no as 
says were given. The structure appears to lack persistence with depth, and fresh 
blasting is perhaps needed to duplicate the surface assay results quoted in Table 
4. On the whole, mineralization in the brecciated material does not appear abun 
dant enough to give the assays quoted by Harris. Other conductors (Resident 
Geologist's Files, Ontario Ministry of Natural Resources, Red Lake) on this for 
mer property do not appear to have been tested.

Pyrotex Mining and Exploration Company Limited held nine unpatented 
claims in 1966 numbered KRL44736, 44737, 44739, and 44743, and 44754-44757 
and 44761. These have all since reverted to the Crown. The property appears to 
cover part of the northern end of the shear zone drilled by Teal Exploration 
Limited in 1960, and additional ground to the north extending up to the south 
shore of the Agutua Arm. Further sampling by Pyrotex of the "main showing" 
believed identical to the "bulldozer zone" of Teal Exploration gave the results 
listed in Table 7.

TABLE 5 ASSAYS OF GRAB SAMPLES FROM PITS ON THE AGUTUA ARM 
COPPER-GOLD-SILVER OCCURRENCE. SAMPLES COLLECTED BY 
P.C. THURSTON. ASSAYS BY GEOSCIENCE LABORATORIES, ON 
TARIO GEOLOGICAL SURVEY, TORONTO.

DF4-6 DF4-7 DF4-9 DF4-12 DF4-13 DF4-14 DF4-18

Au, oz./ton 0.01 trace trace nil nil trace trace
Ag, oz./ton 0.16 trace trace trace trace trace trace
Cu* trace trace trace

*Cu determined semi-quantitatively by emission spectroscopy. Trace = 0.01 to 0.1 percent Cu.
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TABLE 6 ASSAYS OF DIAMOND
COPPER-GOLD-SILVER

DRILL CORE
OCCURRENCE

FROM THE
BY TEAL

AGUTUA ARM
EXPLORATION

LIMITED. INFORMATION ABSTRACTED FROM RESIDENT GEOL 
OGIST'S FILES, ONTARIO MINISTRY
RED LAKE.

Hole No. Width of Sample

2 0.9m
3 1.2m
4 1.4 m
5 0.3 m
6 1.1 m
6 0.3 m
7 1.5m
7 1.5m

Au
oz./ton

2.44
trace
0.27
0.80
0.46
1.05
0.15
2.19

OF NATURAL RESOURCES,

Ag
oz./ton

10.16
trace
7.63
3.24
4.21

19.02
1.11

12.93

Cu
percent

1.84
1.52
4.92

-
0.68
3.05
0.17
2.28

An unpublished report by Ingham (1966) indicated that previous drilling by 
Teal Exploration Limited (hole 7) 75 m west of the main showing had inter 
sected an 2.4 m section of gold, silver and copper mineralization. Another hole, 
90 m further west, had little or no mineralization. The area between these two 
holes was not tested.

Drilling was recommended in Ingham's report, and diamond drilling 
amounting to about 900 m was reported in The Northern Miner (July 13,1967), 
without significant mineralization being encountered. Another claim 
(KRL58366) appears to have been staked in 1967 north of the original group on 
the south shore of Agutua Arm. Extensive trenching and stripping was carried 
out on the property as a whole. Sampling quoted in the above Northern Miner 
article gave results as follows:

Samples taken from three pits along the vein, excavated to a depth of four feet, average 2.24 oz. 
gold and 1.32 oz. silver per ton, with G.48% copper.

TABLE 7 ASSAYS OF CHIP SAMPLES FROM THE AGUTUA ARM COPPER- 
GOLD-SILVER OCCURRENCE BY PYROTEX MINING AND EXPLOR 
ATION COMPANY LIMITED. AFTER INGHAM (1966, p.6).

Sample No. Au 
oz./ton

0.04

2.54

1.92

Ag 
oz./ton

0.28

3.68

18.80

Cu 
percent

1.03

1.35

2.50

Remarks

chips across 0.3 m 
east end of exposure

chips across 0.3 m 
8 m west of No.1

chips across 1.2 m 
23 m west of No.1

79



Winisk Lake Area

Figure 5 is a plan of the trenching just south of the shore of Agutua Arm. 
Mineralization consisted of, in order of abundance, arsenopyrite, pyrite, chalco 
pyrite, and tetrahedrite (?) as disseminated grains, never exceeding l percent of 
the volume of the en-echelon quartz veins in which it occurs. The veins are 0.6 to 
0.9 m long by 0.3 m wide at a maximum and more commonly 3-8 cm wide. (Resi 
dent Geologist's Files, Ontario Ministry of Natural Resources, Sioux Lookout).

The veins strike roughly parallel to the foliation of the country rock which is 
fine-grained, massive, rusty-weathering, andesitic mafic metavolcanics. The foli 
ation trends at about N80E and dips 82S. The veins seem to have an irregular 
en-echelon distribution with individual bodies separated in a direction perpendi 
cular to strike by 0.3-3 m and in a lateral sense by 1.5-15 m (Resident Geologist's 
Files, Sioux Lookout).

In addition to the 900 m reported in The Northern Miner, the company car 
ried out 264 m of diamond drilling in three holes in summer 1967 (Assessment 
Files Research Office, Division of Mines, Toronto), but no assays are reported. In 
hole No.l, between 15 and 23 m, a 0.3 m mineralized quartz vein and a 1.5 m dis 
seminated zone were sampled. In hole B67-2, a 0.5 m zone of disseminated min 
eralization was sampled which lay between 8 and 15 m. Of all the author's sam 
ples, one grab sample from pit M2E (sample no. Pyrotex-5, assayed by the 
Geoscience Laboratories) assayed 0.57 percent Cu. The remaining samples re 
turned ^Q.3 percent.

The claims have since reverted to the Crown and the company surrendered 
its charter in August 1969 (Canadian Mines Handbook, 1970-1971, p.296).

East Trinity Mining Corporation [1960]

In 1960, East Trinity Mining Corporation owned 38 unpatented mining 
claims (KRL45902-45905, 45832-45865) located somewhere north of Teal Explor 
ation Limited ground, but overlapping the holdings of Pyrotex Mining and Ex 
ploration Company Limited. A magnetic survey and a horizontal coil, ground 
electromagnetic survey were carried out. However no anomalous areas were 
found and a geological survey was recommended (Wagner 1960, p.4). The firm 
dropped the claims in 1965 according to the Canadian Mines Handbook (1965, 
p.117).

Geo-Scientific Prospectors Limited [1960]

In 1960, Geo-Scientific Prospectors Limited held a block of 16 unpatented 
claims (KRL45292-45300 and KRL45302-45308) north of the former property of 
Teal Exploration Limited and 17 optioned claims. A long-wire electromagnetic 
survey was completed. Two elongated anomalies were reported (Resident Geolo 
gist's Files, Ontario Ministry of Natural Resources, Red Lake) parallel to the re 
gional structural trend and probably related to the same diorite-mafic metavol- 
canic contact referred to under "Teal Copper-Gold-Silver Occurrence". No 
further work is known to have been done and the land has since reverted to the
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Crown. The company was absorbed into Gold Fields Mining Corporation Lim 
ited (Canadian Mines Handbook, 1961, p.95).

The International Nickel Company of Canada Limited [1963]

In 1963, The International Nickel Company of Canada Limited conducted a 
ground follow-up program on previous airborne geophysical work. Numerous 
small claim groups (4-6 claims) were staked, presumably on electromagnetic con 
ductors because most diamond drill holes filed for assessment work credit inter 
sected conductive material such as pyrite, pyrrhotite and graphite. As of 1971, 
all claims had reverted to the Crown. The only information available on this ex 
ploration program are the drill hole logs submitted for assessment work. Individ 
ual diamond-drill holes have been plotted on the map only where space permit 
ted, however all are summarized here.

CLAIM PA31347

Two diamond-drill holes at Latitude 52 042'N, Longitude 91 025.1'W, 
numbered 23116 and 23115, were drilled within 150 m of each other and have 
been plotted as one location. The former hole encountered mafic metavolcanics 
with a 0.1 m arsenopyrite-rich band at 7.1 m to 7.2 m and a 1.1 m band of chlori 
tic mafic metavolcanics with less than 10 percent pyrrhotite, 2 percent pyrite 
and "very minor" chalcopyrite streaks. Hole 23115 disclosed a 4.4 m section 
(10.2-14.6 m) of graphitic schist with 10-12 percent mixed pyrite and pyrrhotite.

CLAIM PA31344

A pair of diamond drill holes were put down on this claim to test a single 
anomaly. Hole 23117 at Latitude 52 0 42.5'N, Longitude 90025.5'W passed 
through silicified and massive to gabbroic textured mafic metavolcanics and a 1.4 
m thickness (12.9-14.3 m) of both disseminated and streaky pyrite and pyrrho 
tite comprising about 10 percent of the rock. Drill hole 23118 intersected the 
same rock type with a section comprising 5.9 m (13.1-19.0 m) of sheared and sili 
cified "greenstone" with 40 percent pyrrhotite and 10 percent pyrite and V4-V6 
percent thin chalcopyrite streaks.

CLAIMS PA31377, 31375

Three holes were drilled in the area of Latitude 52 040.1'N, and Longitude 
900 23.9'W. Hole 23102 on claim PA31377 extends to a maximum depth of 23.5 m 
(inclined at 45E) and encountered graphitic schist from 16.4 to 21.6 m with 
"streaks" of pyrite and pyrrhotite, followed at 22.1 m by garnetiferous "graphite
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schist", with the hole bottoming in mafic metavolcanics. Hole 23101 on claim PA 
31375 lies 790 m north of the above hole. It intersected material described as 
"amphibolite" for 7.3 m but no mineralization was encountered. Hole 15774 on 
claim PA 31375 within 50 m of the latter hole, again dipping at 45E penetrated 
to a depth of 28.2 m encountering 4.5 m of iron formation containing undisclosed 
amounts of pyrite and pyrrhotite, followed by 0.5 m of graphitic "greenstone" 
containing 15 to 25 percent pyrite and pyrrhotite.

CLAIMS PA29823, 31381, 32834

Claim PA29823 at the south end of Akow Lake has a 128.6 m diamond drill 
hole dipping at 45E in which fractured quartzite was encountered containing an 
unspecified proportion of pyrite and pyrrhotite and some thin horizons of gra 
phitic material. Hole 23106 on claim PA 31381 lies on the east side of Dinnick 
Lake (Latitude 52045.7'N, Longitude 900 25.8'W). The hole encountered 4.6 m of 
mafic metavolcanics containing an unknown but believed to be minor amount of 
disseminated pyrite and pyrrhotite (17.9-25.6 m). Hole 23127 on claim PA 32834 
encountered 4.5 m of chloritic mafic metavolcanics with 30 percent disseminated 
pyrrhotite and l percent pyrite-pyrrhotite. The metavolcanics are interbedded 
with metasediment^ of which a 0.4 m thickness contains less than 1A percent dis 
seminated chalcopyrite. This hole is east of the north end of Akow Lake at Lati 
tude 50047.0'N, Longitude 900 26.5'W.

CLAIM PA31378

Hole 23114 was drilled at Latitude 52 050.7'N, Longitude 900 31.2'W at a dip 
of 47.5E and about 20 m of iron formation was intersected with a maximum of 
10 percent magnetite.

CLAIMS PA32702, 32692, 32704

Several holes were collared at approximately Latitude 52 043.7'N, Longitude 
90028.7'W. Hole 23125 on claim PA32702 intersected mafic metavolcanics with a 
5.9 m section containing 20 percent pyrrhotite and minor pyrite. Metasediments 
between 20.0 and 21.6 m contain 10-15 percent disseminated pyrrhotite and a 
"few thin streaks" of chalcopyrite. Hole 23128 on claim PA32692 contains a 0.6 
m section of "greenstone" with 40 percent siliceous bands and 10-15 percent dis 
seminated pyrrhotite-pyrite followed by 1.9 m of iron formation containing 10 
percent pyrrhotite-pyrite.
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CLAIM PA32704

Diamond drill hole 23119 (Latitude 52 041.4'N, Longitude 90036.8'W) pene 
trated 2.5 m of iron formation with 10 percent streaky pyrite-pyrrhotite. Hole 
15785, apparently drilled on unstaked ground is located at Latitude 52 030.6'N, 
Longitude 90006.3'W and encountered unmineralized "metasediments".

CLAIM PA28726

Hole 15780 on the south shore of Markop Lake encountered 20.7 m of "sul 
phide boxwork" (?) in a quartz vein in mafic metavolcanics. No mention is made 
of the mineralogy of the sulphides.

CLAIM PA28703

Hole number 15792 at Latitude 52 031'N, Longitude 92 036.7'W encountered 
migmatized and high grade metasediments, probably representing greywacke 
and impure quartzite with a 10.3 m thickness of "mica schist" sparsely mineral 
ized with disseminated pyrite, pyrrhotite, and rare chalcopyrite.

CLAIM PA28974

Hole 15784 on claim PA28974 is 120 m north and 180 m east of hole 15785 
(PA32704) and encountered 2.4 m of argillitic metasediment with an undefined 
quantity of disseminated pyrrhotite.

CLAIM PA29005

Hole 15793 at Latitude 52 031.1'N and Longitude 90008.7'W penetrated 
dominantly metasedimentary rocks (argillite and tuffaceous argillite). Siliceous 
tuff (at 109.7-121.3 m and 99.4-106.2 m) contained an unspecified quantity of py 
rite and pyrrhotite. Minor sulphide occurrences are present in "tuff" at 83.8-91.7 
m and in the same rock type at 35.1-39.6 m.

CLAIM PA28985

Hole 15794 at Latitude 52 0 30.5'N and Longitude 90008.8'W penetrated 
mixed metasediments and mafic metavolcanics with "bands" of pyrite and pyr 
rhotite over the intervals 129.5-137.2 m and 137.2-152.4 m.
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Kenpat Gold Occurrence

Kenogamisis Gold Mines Limited discovered gold mineralization in sheared 
iron formation south of Opapimiskan Lake in the summer of 1962 (The North 
ern Miner, Dec.6, 1962, p.84). In 1962 Kenpat Mines Limited was formed as a. 
joint venture between several firms (Kenlew Mines Limited, Moneta Porcupine 
Mines Limited, and Kenogamisis Gold Mines Limited, with financial participa 
tion by Frobex Limited and Iso Mines Limited). The new firm staked a block of 
72 claims, and a magnetometer survey, a geological survey, trenching and 20 dia 
mond drill holes totalling 1171 m were completed.

The principal area of interest, comprising claims KK31410, 31311, 31442, 
and 31444 (now reverted to the Crown) lies 0.8 km south of the mid-point of the 
south shore of Opapimiskan Lake. The occurrence, named the "IF showing" (in 
an unpublished report by Burns 1963) is underlain by interbanded mafic meta- 
volcanics and oxide and silicate facies iron formation. The iron formation occurs 
in a band up to 72 m wide which is folded into a synform and two antiforms 
offset by a WNW trending fault. The fault has a horizontal left-lateral displace 
ment of about 90 m (see Figure 6, Chart A, back pocket). Burns (1963, p.3) noted 
the occurrence of garnetiferous mafic metavolcanics and a "biotite quartz felds 
par rock" considered by the authors to be metagreywacke. Dips on the limbs of 
the fold vary from 30 degrees to vertical, and the fold plunges to the northwest 
at 30-50 degrees. Showing No. l consists of a rusty quartzose shear zone 15 cm to 
0.9 m wide cutting across the strike of the iron formation over a length of 3 m. 
The shear zone appeared to be dipping sub-vertically. A grab sample taken by 
the author assayed 0.02 ounces gold per ton. Two grab samples taken by the au 
thor from a second shear zone in the same general area 30 cm wide by 4.5 m long 
striking at about N30E with a nearly vertical dip, returned values of 0.02 ounces 
gold per ton and trace gold (assays by Geoscience Laboratories, Ontario Geologi 
cal Survey, Toronto).

Eight diamond-drill holes totalling 397 m submitted for assessment work 
credit were drilled on this showing. The best mineralization reported was over 
0.8 m of buff and grey iron formation in hole IF2 (10.6-11.4 m (for which assays 
of 0.03 ounces of gold per ton and 0.18 ounces silver per ton are reported (Assess 
ment Files Research Office, Ontario Geological Survey, Toronto).

On the north shore of Opapimiskan Lake the so-called "northwest" or "No. 
l" vein which occurs over a length of 210 m lies in a single, northwest striking 
band of iron formation, the southern end of which lies within about 90 m of the 
north shore of Opapimiskan Lake. The No. l vein was the discovery showing re 
ported in The Northern Miner (Dec.6,1962, p.84). It was described as follows:

The No.l or quartz vein zone has been traced over a length of over 700 feet [210 m] and is still 
open, C.A. Burns of Ringsleben and Burns, consulting geologists, reports. Widths range up to 39 feet 
[12 m]. The first trench averaged 0.23 oz. gold across 18.1 feet [5.5 m]; while the next trench to the 
west ran 0.24 oz across 20.1 feet [6.1 m].

Drilling along this zone shown in Figure 7, Chart A, back pocket comprised 
773 m in 12 holes. The best mineralization reported in the drilling was 0.39 
ounces gold per ton over 0.4 m in hole NW10 at 36.1 to 36.4 m (Assessment Files 
Research Office, Toronto). Grab samples taken by the author contained a few 
values in the range 0.20 to 0.30 ounce gold per ton, but the vast majority are be-
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low 0.10 ounces gold per ton. Mineralization is in general associated with pyrrho 
tite- and pyrite-bearing shear zones in the iron formation and do not appear to 
be very persistent.

Pickle Patricia Explorers Limited [1960]

Pickle Patricia Explorers Limited, a subsidiary of Pickle Crow Gold Mines 
Limited, held a block of 16 unpatented claims (KRL45313-45326 and 
KRL46577-46578) in the Randall Lake area in 1960. A ground electromagnetic 
survey was conducted by the long-wire method. A geophysical report in the as 
sessment files of the Resident Geologist, Red Lake, suggests that the two long 
linear anomalies found paralleling the structural trend were caused by shearing 
and should be checked with self potential and magnetometer surveys. There is 
no record of further work having been done on the property. The claims have 
since reverted to the Crown.

Rio Tinto Gold Occurrence

Rio Tinto Canadian Exploration Limited did prospecting and exploration in 
summer, 1962, in the area between Karl Lake (Pipestone River)and Libert Lake 
(Paseminon River). This work was based on airborne geological reconnaissance 
conducted in 1961. H.I. Hall (1963, p.l) reported a 3.6 m wide occurrence (Figure 
8, Chart A, back pocket) of what the author assumed to be sulphide facies iron 
formation about 60 m north of the north bank of the Paseminon River about 600 
m west of Zeemel Lake. A 3.6 m chip sample returned 0.13 ounces gold per ton 
from massive pyrite and quartz stringers on strike with trenching on the west 
shore of Libert Lake where iron formation is exposed (Hall 1963, p.l). The same 
report (p.8) mentions "two small lead occurrences" 45 m downstream from the 
gold occurrence, associated with a "pyrite-graphite zone" (assumed by the au 
thor to be graphitic metasediment-sulphide facies iron formation).

SUGGESTIONS FOR EXPLORATION

Extensive trenching in areas of good outcrop, such as north of Eyapami- 
kama Lake, suggest that prospecting in these areas has been quite intense. In 
addition large volumes of felsic metavolcanics do not occur in this belt, indicat 
ing that perhaps chances of the existence of a Kuroko-type massive sulphide Cu- 
Pb-Zn-Ag orebody are not as great as in other belts. Most electromagnetic con 
ductors examined by diamond drilling thus far have been graphitic or pyritic 
metasediments, occasionally iron formation and less commonly mineralized 
mafic metavolcanics.

Mineralization associated with shear zones is common, i.e., Cu-Ag-Au as at 
the Agutua Arm occurrence and gold as at the Kenpat occurrence. Search for 
these types of zones through detailed prospecting, detailed structural geology
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and low frequency EM methods may prove rewarding. The granitic masses at 
the west end of the belt between Eyapamikama and Weagamow Lakes could be 
sub-volcanic in nature: all the present survey could ascertain was that they ap 
pear diapiric. Intrusions of this type can be mineralized with Cu, Mo, W, Au and 
Ag.

The northeast-trending, large scale faults, in addition to localizing the carbo 
natite complexes northeast of the belt, could be the locus of hydrothermal min 
eralization.

WUNNUMMIN LAKE BELT

The belt trends southeast, and extends with variable width for approxi 
mately 169 km from northeast of Kingfisher Lake to the Mameigwess Lake area. 
East of Longitude 88052'W and south of Latitude 52 0 30'N, the belt continues 
beyond the southern boundary of the map-area.

Wunnummin Lake, segments of the Winisk River, and numerous lakes of 
medium and small size that are found throughout the area provide access to the 
belt by float-equipped aircraft.

The outcrop density is high in the Kingfisher Lake area, is moderate on the 
western side of Wunnummin Lake, and is low in the remainder of the area.

General Geology

Western Section

The western part of the belt includes the Wunnummin Lake drainage basin 
and the area between this lake and Kingfisher Lake.

The central part of the Wunnummin Lake basin is underlain by a south 
east-trending and southward-dipping, predominantly conglomerate unit con 
taining interbeds of pelitic rocks and metavolcanics, and having an estimated 
thickness of approximately 3000 m. This unit of metasediments is bordered to 
the north and to the south by units of mafic metavolcanics with estimated maxi 
mum thicknesses of 1430 and 910 m respectively. The metavolcanics are in turn 
bordered by strongly metamorphosed and sheared sedimentary rocks which 
have been intruded and partly granitized by the granodiorite rocks lying to the 
north and to the south of Wunnummin Lake. Owing to scarcity of outcrops, par 
ticularly in the eastern half of the Wunnummin Lake basin, the outline of the 
marginal metasediments is largely based on interpretation of aeromagnetic data. 
Relatively small, and presumably isolated, bodies of mafic metavolcanics having 
irregular shape but structural trends subparallel to that of the main belts, are 
found in the Maria Lake and Kingfisher Lake areas, and approximately 6.5 km 
east of the Asheweig River at Latitude 53 0 15'N. Mafic and ultramafic rocks have 
locally intruded the sedimentary and the volcanic rocks.

The lateral extent of the conglomeratic rocks at the core of the western sec-
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tion is uncertain. However, in the Sandbom Lake area the conglomerate grades 
northward into sandstone and shale, and west of this area no conglomerate was 
found. Similarly, no conglomerate was found in the metasediments northeast 
and south of Peppier Island. Therefore it is suggested that the conglomeratic 
rocks form a lens-shaped deposit having a maximum length of approximately 16 
km. Repetition of stratigraphic units by folding may account for part of the 
thickness of the conglomeratic unit.

The northern metavolcanic unit, flanking the conglomerate, is 27 km long 
and has apparently greater lateral continuity than the southern metavolcanic 
unit. The northern unit appears to end with a sharp change in structural trend 
(see aeromagnetic map 949G, ODM-GSC 1960). The southern volcanic unit is 24 
km long and was traced from the Chiah Lake area to the southern shore of Wun 
nummin Lake approximately 5 km east of Peppier Island. These metavolcanics 
are apparently the only extrusive rocks which extend into the eastern half of the 
Wunnummin Lake basin.

A narrow band of gneissic trondhjemite containing white mica and minor 
hornblende intrudes part of the southern margin of the northern metavolcanic 
unit. This rock-type and other minor granitic bodies occurring elsewhere within 
the belt are elongated parallel to the northwest trend of the belt, and are re 
garded by the author as syntectonic intrusions the emplacement of which was 
largely controlled by folding.

A granitic intrusion of this type is assumed to cause the northwest trending 
aeromagnetic "trough" (ODM-GSC 1960) crossing the northern part of Peppier 
Island. There are no outcrops in the magnetically low area, but outcrops of met- 
asedimentary gneiss to the north of the assumed granitic intrusion have been 
locally intruded by small lenses and dikelets of medium-grained leucocratic 
granite. However, these small granitic intrusions may be related to the granitic 
rocks to the north.

Eastern Section

East of Longitude 89000'W outcrops are scarce, generally small, and their 
spatial distribution is, with few exceptions, quite scattered. Therefore, the infer 
ence of geologic boundaries in the eastern section of the Wunnummin Lake belt 
relies on aeromagnetic interpretation more so than in the western section.

The eastern section of the Wunnummin Lake belt is characterized by the 
association of predominantly mafic metavolcanics with mafic intrusive rocks in 
the southeast-trending, relatively narrow segments of the belt, and by the predo 
minance of mafic metavolcanics containing bands of iron formation and sul 
phide-bearing graphitic schists in the wide southward-pointing lobe of the belt 
underlying the Peeagwon Creek area. East of Wunnummin Lake, gabbroic rocks 
spatially associated with metasediments are found on the Winisk River slightly 
downstream of the lake outlet. The area underlain by these rocks is probably 
less than 3 km wide, and 6-8 km long. Further east, the belt narrows considera 
bly, and in the northern part of the Sennett Lake area, it reduces to a band of 
metasedimentary gneiss having a probable width of 1200 m. This band is 
thought to extend as far east as the Penn Island area, and contains metavolcanic
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interbeds which are inferred to extend eastward from outcrops on the Winisk 
River, east of Sennett Lake. The aeromagnetic pattern southeast of this band, 
and the presence of granitic rocks (Emslie 1962) approximately 5 km southeast 
of Penn Island, suggest that the metavolcanic interbeds within the band are not 
connected with the large metavolcanic units of the Peeagwon Creek and Horley 
Lake areas.

A body of mafic intrusive rocks with an estimated areal extent of approxi 
mately 100 km2 is assumed to underlie the Nibinamik and Palenek Lakes area. 
The only exposures found in the area are four outcrops of hornblende gabbro, 
and one of serpentinized peridotite (see "Mafic and Ultramafic Intrusive 
Rocks"). The area, as a whole, has high aeromagnetic values, and to the east of 
Nibinamik Lake in particular, there is an 8 km long and 1070 m wide aeromag 
netic ridge averaging 63 000 gammas with peaks of 64 000 gammas (ODM-GSC 
1960). These magnetic values are unusually high throughout the eastern and 
western section of the Wunnummin Lake belt and exceed by 2000 to 3000 units 
the magnetic relief of areas which are known to be underlain by mafic metavol 
canics containing iron formation. Also, a well defined aeromagnetic ridge with 
values of 61 000 gammas extends from the western side of the Nibinamik Lake 
area to the northeast of Sennett Lake. Dioritic to quartz dioritic rocks outcrop at 
the western tip of this ridge (ODM-GSC 1960), and these rocks are interpreted 
to be associated with the mafic intrusive rocks of the Nibinamik Lake area.

In the Peeagwon Creek area, mafic metavolcanics containing metasedimen- 
tary and felsic metavolcanic interbeds were found in outcrop at only three locali 
ties but it is suggested that here the belt reaches a maximum width of nearly 24 
km and that approximately 415 km2 of this area are underlain by metavolcanics 
and metasediments. Diamond drilling by Canadian Nickel Company Limited 
and Conwest Exploration Limited is the major source of information on lithol 
ogy and sulphide mineralization in this area (see "Economic Geology"). In the 
central and southern parts of the Peeagwon Creek area, the structural trend of 
the metavolcanics parallels the southwest-trending aeromagnetic ridges, and 
these trends are approximately 80 degrees at variance with the aeromagnetic 
and structural trend of metavolcanics and metasediments in the western section 
of the Wunnummin Lake belt.

The metavolcanics of the Peeagwon Creek area are connected with those of 
the Fishbasket and Mameigwess Lakes area by a 1800 m wide southeast-trend 
ing belt which contains iron formation. This belt is exposed on the northern 
parts of Horley and Sagiminnis Lakes; southeast of Sagiminnis Lake outcrops 
are scarce and those found near Coburn Lake, along strike from the metavolcan 
ics consist of medium-grained quartz diorite, diorite, and rarely gabbro. The rela 
tionships between these rocks and the metavolcanics are problematic (see 
"Mafic and Ultramafic Intrusive Rocks"). The mafic intrusive rocks probably 
form a body of considerable size because they were traced as far north as the 
northern tips of Bosworth and Onisabaweigan Lakes, a distance of approxi 
mately 24 km from the Coburn Lake area. They are probably bordered to the 
east by migmatitic and granitic rocks, based on two outcrops and the marked 
contrast in aeromagnetic relief between the Onisabaweigan Lake and the area 
adjacent to the western shore of Fishbasket Lake. To the east of the (assumed) 
migmatite and granitic rocks flanking the dioritic rocks, and to the south of the 
dioritic body, are northeast-trending mafic metavolcanics containing minor felsic
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metavolcanic interbeds. Sparse exposures of these rocks are found in the Fish- 
basket and Mameigwess Lakes area, and close to the southern boundary of the 
map-area between Longitudes 88 000'W and 88 0 10'W.

Aeromagnetic Expression of Margins of Wunnummin Lake Belt

In general, the areas underlain by granitic rocks at the margins of the Wun 
nummin belt are characterized by low aeromagnetic expressions lacking well defi 
ned patterns. Areas underlain by pegmatite containing magnetite nodules de 
part to some extent from the generality, as, for instance, at the relatively large 
lake of roughly elliptical shape 18 km due north of Peppier Island. Migmatitic 
rocks containing large proportions of hornblende-rich paleosome1 also depart 
from the general rule, in that, although the granitic portion of these rocks may 
exceed the mafic portion, they produce aeromagnetic patterns which may be in 
distinguishable from those of the mafic rocks. This is the case in some localities 
of the Kingfisher Lake area, and notably, in the southeastern part of the Reeb 
Lake area. The magnetic values of the second locality vary between 61 000 and 
62 000 gammas and exceed by 700 to 1700 units the values of the adjacent areas 
(ODM-GSC 1960). Of the two outcrops visited in the area, one is agmatitic mig 
matite containing an estimated 35 percent hornblende-rich xenoliths, and the 
other is biotite trondhjemite. Data from GSC Map 1-1962 (Emslie 1962) indicate 
the predominance of granitic material in the rocks of this area. The occurrence of 
dioritic rocks at Muchmore Lake, approximately 3 km southeast of the Reeb 
Lake magnetic anomaly, suggests that the latter may be related to mafic rocks of 
volcanic or intrusive origin underlying a shallow-depth granitic intrusion.

MAFIC TO INTERMEDIATE METAVOLCANICS

Mafic to intermediate metavolcanics are the dominant extrusive rocks 
throughout the Wunnummin Lake belt2 . They were metamorphosed under 
greenschist and amphibolite facies conditions, but owing to the fact that the 
largest part of the belt is virtually unexposed, it is impossible to say which set of 
conditions was predominant. The preservation of primary structures in the me 
tavolcanics and metasediments in local areas east of Longitude 89 0 22'W, to 
gether with the predominance of medium- and coarse-grained amphibolite and 
minor gneissic metavolcanics in the Kingfisher Lake area suggests a general in 
crease in metamorphic grade toward the west side of the belt.

Mafic to intermediate metavolcanics are generally fine grained, green to 
dark-green on the fresh surface, and dull green, grey-green, and occasionally

'The recognizable portion of country rocks found in the migmatite; it predates the meta 
morphic or intrusive processes from which the migmatite originated.

2The statement is largely based on information from assessment files. 

90



brown-green on weathered surfaces. Pillowed outcrops, which in most cases are 
suitable for top determinations, are common in the Wunnummin Lake area 
where they appear to be confined to the southern metavolcanic belt. They are 
exposed on the Wunnummin Peninsula, and on some of the islands and part of 
the southern shore of Wunnummin Lake, east of the peninsula. The pillows vary 
in size between 45 by 20 cm and 1.1 by 0.3 m, locally possess vesicular tops, and 
have dark coloured slightly micaceous selvages which seldom exceed 5 mm in 
thickness.

In the Peeagwon Creek area, pillowed andesite was found only in two iso 
lated outcrop areas approximately 6.5 km west of Bucheski Lake, but drilling of 
unexposed metavolcanics in the general area indicates that pillowed andesite is 
rather common, and that amygdular pillowed borders 5-8 cm thick are the host 
of sulphide mineralization (see "Economic Geology").

East of the Peeagwon Creek area, fine-grained pillowed andesite is found at 
one locality on the western shore of Fishbasket Lake. The pillows average l by 
0.5 m in size, and have thin dark selvages similar to those found at Wunnummin 
Lake. The rock contains 20 percent small phenocrysts and aggregates of plagioc 
lase (probably andesine), 10 percent fine-grained subhedral quartz, and 15 per 
cent carbonate as large euhedral crystals in vesicles and as anhedral grains in the 
groundmass. The remainder of the groundmass is composed of fine-grained su 
bhedral hornblende and minor chlorite. The vesicles are rounded to oval in 
shape, 3 mm or less in size, and filled with calcite.

Mafic agglomerate outcrops on the western shore of Wunnummin Lake 1.6 
km northwest of the Wunnummin Peninsula. The mafic agglomerate is a fine 
grained, dark coloured and locally vesicular rock containing 5 to 10 percent felsic 
volcanic fragments which have average size of 5 by 6 cm. Prest (1940a, p. 13) re 
ported the occurrence of granitic boulders within pillow lava at two localities of 
the peninsula and this suggests that eroded boulders of early granitic rocks were 
incorporated in the mafic flows.

Metavolcanics with dark-grey weathered surface and medium grey-green 
fresh surface occur close to the southern boundary of the map-area at Longitude 
88 0 03'45"W. The rock is unusual in that it contains numerous randomly ori 
ented hornblende needles embedded in a dark aphanitic matrix. The matrix con 
sists of altered microcrystalline feldspar, subordinate quartz, and 15 percent 
chlorite, epidote, biotite, minor hornblende, and opaque iron oxides. Aggregates 
of euhedral quartz grains and quartz veinlets are present in silicified portions of 
the rock; these together with the slight elongation of some of the groundmass 
components define a foliation which is at variance with the orientation of most 
of the hornblende needles.

FELSIC METAVOLCANICS

Felsic metavolcanic bands and lenticular bodies which are commonly several 
centimetres to a metre or so in thickness are locally interbedded with the mafic 
metavolcanics and the metasediments and are generally too small to be shown 
on the map. These rocks are mostly aphanitic and have white, yellowish, light 
brown, and light grey colours weathering to buff, white, and pinkish hues. In 
places, they have pophyritic textures, particularly evident on weathered sur-
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faces, owing to the presence of quartz and feldspar phenocrysts, generally oval in 
shape, and up to 5 mm in size. A body of porphyritic felsic metavolcanics is par 
tially exposed on the southwest side of Wunnummin Peninsula; it is apparently 
lenticular in shape, and may have a maximum thickness of a few hundred me 
tres. It extends, narrowing, both west and east of the peninsula; to the east it 
can be traced to the western tip of a nearby island where it is interbedded with 
pillowed mafic metavolcanics and minor mafic tuff. The porphyry is rhyolitic in 
composition and was metamorphosed under amphibolite facies conditions, and 
consists of fresh microcrystalline subhedral phenocrysts of microcline and quartz 
in a groundmass of microcline, andesine (An39), and epidote, with minor biotite 
and opaques.

Felsic metavolcanic interbeds occur also at the western end of the northern 
metavolcanic unit and in a few outcrops of the isolated metavolcanic area east of 
the Asheweig River at Latitude 53 0 15'N. At the second locality, mylonitization 
has imparted a porphyroclastic fabric to the felsic metavolcanics.

The exposed fragmental felsic metavolcanics consist of minor tuffaceous in 
terbeds within mafic metavolcanics and metasediments. Drilling in the eastern 
section of the Wunnummin belt indicated that felsic tuff and agglomerate are 
the hosts of sulphide mineralization (see "Economic Geology").

METASEDIMENTS

In the western section of the Wunnummin belt, polymictic conglomerate 
and conglomeratic sandstone are the dominant rocks of the sedimentary se 
quence. Subordinate amounts of grey, medium- to fine-grained sandstone which 
is probably a lithic greywacke, and quartzite, argillaceous schist, and minor calc- 
silicate schist, are associated with the conglomeratic rocks.

In the eastern section of the belt, the metasediments are subordinate to the 
metavolcanics, and include coarse- and fine-grained clastic sedimentary rocks, 
sulphide and oxide facies iron formation, and sulphide-bearing graphitic schist1 .

Biotite and hornblende-biotite metasedimentary gneiss are locally present 
in peripheral areas of both the eastern and the western sections of the Wunnum 
min belt.

Conglomerate and Conglomeratic Sandstone

The conglomerate contains pebbles and boulders of granitic rocks, amphibol 
ite, sedimentary rocks, and volcanic rocks, roughly in this order of decreasing 
abundance, embedded in a coarse, gritty, grey matrix. The boulders are mostly 
granitic rocks, range in size from 25 to 60 cm, are occasionally as much as 1.2 m 
across, are essentially subrounded in shape, and are seldom elongated by defor 
mation. The sedimentary-rock pebbles are generally smaller than the granitic 
ones, and tend to be elongated or ellipsoidal in shape. This rock has been de-

1 Information from diamond drill-hole logs filed as assessment work. 
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scribed in greater detail by Prest (1940a, p.13-15).
Within the conglomeratic unit there are gradations from conglomeratic 

sandstone containing few pebbles embedded in a medium- to fine-grained ma 
trix, to conglomerate in which pebbles and boulders form nearly 90 percent of 
the unit; the conglomeratic unit, as a whole, grades northward and westward 
into finer-grained metasediments.

Greywacke

The greywacke is medium to fine grained and grey on both the fresh and 
weathered surfaces; it occurs within the conglomeratic unit as interbeds which 
are locally associated with metavolcanic bands. The rock consists of variable pro 
portions of fine-grained quartz, plagioclase, and microcline, with subordinate 
biotite, muscovite, carbonate and epidote, and accessory zircon (in biotite) and 
opaques. The rock has been metamorphosed which makes the original detrital 
fraction difficult to recognize. Irregularly outlined aggregates of subhedral 
quartz and feldspar in places are considerably larger than the matrix grains, and 
are thought to be recrystallized rock fragments. In one sample, inclusions of 
biotite were seen in quartz, and in another, recognizable fine-grained fragments 
of primary igneous plagioclase were seen in metamorphosed mudstone associ 
ated with metavolcanics. It is tentatively suggested that the grey sandstones are 
metamorphosed lithic greywacke derived from erosion of both the granitic and 
the supracrustal rocks; certainly this was the case for the conglomerate and the 
conglomeratic sandstone.

Quartzite

Medium-grained white sandstone which has rough weathered surfaces ow 
ing to slight relief of quartz grains outcrops at one locality on the southwestern 
shore of Wunnummin Lake. The rock contains quartz, feldspar, and biotite in 
proportions of 75, 20, and 5 percent respectively. Quartzite containing numerous 
quartz veins and stringers was reported by Prest (1940a, p.15) in the Sandborn 
Lake area, and quartzite associated with graphitic schists and lean, sulphide-fa- 
cies iron formation is reported to occur in some localities of the Peeagwon Creek 
area (see "Economic Geology").

Slate

Fissile and finely laminated aphanitic schist which is dark grey to black on 
the fresh surface and weathers to grey-reddish colours is found in the Sandborn 
Lake area. The groundmass of the rock consists of microcrystalline to crypto 
crystalline altered feldspars, quartz, biotite, sericite, and accessory opaques and 
sphene. The groundmass encloses prominent fibrous aggregates of sericite, and 
ovoid porphyroclasts of quartz, microcline, and plagioclase (oligoclase?). The
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rock was probably derived from shearing of originally coarser-grained argillitic 
sedimentary rocks.

A band of fine- to medium-grained schist, dull reddish-grey in colour and 
weathering to a yellow-tan colour, is partially exposed on the southern side of 
the Wunnummin Peninsula. It is traceable over a distance of approximately 8 
km. At one place the band is 25 m thick, but the thickness varies considerably 
owing to the rather ductile reaction of this rock to deformation. The rock con 
sists of fibrous aggregates of fine-grained tremolite and fewer subhedral grains 
and aggregates of carbonate, and was probably derived from greenschist grade 
metamorphism of an impure limestone. In this connection, it is interesting to 
note that marble is reported to occur at one locality of the eastern section of the 
Wunnummin Lake belt (see "Economic Geology").

Metasedimentary Gneiss

This rock-type is medium to fine grained, brown and grey-brown on the 
fresh surface, and various tones of brown on the weathered surface. The domi 
nant mafic mineral is biotite which constitutes as much as 35 percent of the rock. 
Exposures of medium-grained varieties are found on the northwest side of Wun 
nummin Lake and in the southern part of the Chiah Lake-Maria Lake area; 
fine-grained metasedimentary gneiss occurs about 3 km west of Big North Lake, 
and in a few localities west of Kingfisher Lake.

MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS

Gabbro

Sills and discordant bodies of gabbro have intruded the metavolcanics and 
the metasediments. Where gabbro has intruded the metasediments it can be 
easily recognized and may show chill contacts (i.e. west of Wunnummin Lake); 
where inclusions of greenschist grade mafic metavolcanics are found within gab 
bro (i.e. Fishbasket Lake area) the intrusive nature of the latter is also evident. 
However, where gabbroic rocks are associated with poorly exposed mafic meta 
volcanics, as is common in the eastern section of the Wunnummin Lake belt, di 
fferentiating the two is difficult because of the textural and compositional simi 
larity of gabbro and coarse-grained portions of mafic lava flows.

The gabbro is medium to coarse grained, green, dark green, and mottled 
green-brown on fresh surfaces and green to green-brown on weathered surfaces. 
Gabbros from the Sandborn and Chiah Lakes area of the western section of the 
belt, and from the Winisk River 6.5 km northwest of Sennett Lake, and the On- 
isabaweigan Lake and Palanek Lake areas of the eastern section of the belt, are 
rather uniform in composition. Uralitized clinopyroxene and subhedral to anhe 
dral hornblende (pseudomorphic after pyroxene) form 60 to 65 percent of the 
rock, and fresh to moderately altered labradorite ^Angs) accounts for the bal 
ance. Quartz and iron oxides are the accessory minerals.
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Diorite

One outcrop of diorite was found in the Palanek Lake area; it is similar to 
gabbro except that it contains 25 percent mafic minerals, 3 to 5 percent quartz, 
and the plagioclase is andesine (An^).

Peridotite

One outcrop of peridotite was found on the southward-pointing turn of the 
Winisk River 5 km west of Nibinamik Lake. As this was a unique occurrence it 
has been included in unit 4a. The rock is medium to fine grained, is dull, medium 
to dark green on the fresh surface, and weathers to brownish-green. It consists of 
serpentinized olivine and subordinate microcrystalline magnesite derived from 
the alteration of olivine. It contains 3 percent magnetite as small grains (mostly 
undetectable with the hand lens), and as intergranular material between serpen 
tinized olivine grains. Owing to its magnetite content, the rock is moderately 
magnetic.

Structural Geology

Prest (1940a) suggested that the northern and southern metavolcanic units 
in the Wunnummin Lake area could represent the limbs of a northwest-trending 
syncline having many reversals of plunge along strike and an overturned south 
ern limb. Certainly overturning is indicated by numerous north-facing pillows in 
the southward-dipping metavolcanics of the southern unit but the observed evi 
dence is insufficient to establish whether the main structure is either an isoclinal 
fold (i.e. synform or antiform) or an overturned homocline. Grading of the con 
glomeratic unit into finer-grained metasediments toward the north and west has 
no relevance to the problem of the main structure. This problem would be prob 
ably simplified by information on primary structures which may be present in 
the northern metavolcanic unit which was surveyed only by helicopter recon 
naissance.

Close to the western tip of the northern metavolcanic unit, the trend of folia 
tion in the metavolcanics changes sharply from northwest to southwest; the 
change is reflected by the physiography of the area and, notably, by the elbow- 
like shape of the lake at the very end of the belt. A similar change in trend is 
found in the metavolcanics of the Maria Lake area (i.e., west of the western tip 
of the southern metavolcanic unit). The change in trend may be related in both 
cases to the southwest-trending faults which show as major lineaments on the 
air photographs. There is also the possibility, particularly for the northern unit, 
that the metavolcanics were deflected by the emplacement of granitic rocks, in 
which case, the southwest-trending foliation may pre-date faulting. No evidence 
relevant to time relationships was observed.

Mylonitized and partly recrystallized trondhjemite and granodiorite are 
locally found on both the northern and the southern margins of the volcanic-sed-
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imentary sequence at Wunnummin Lake. Owing to scarcity of outcrops, the 
width of the mylonitic zones is unknown but they are probably a hundred me 
tres or more thick.

Economic Geology

Western Section

The occurrence of a sulphide replacement body near Sandborn Lake, and of 
massive sulphide bands and stringers at the northeast end of the Wunnummin 
Peninsula and along the volcanic-sedimentary contact west of Wunnummin 
Lake, was reported by Prest (1940a, p.19). The sulphide mineralization consists 
of pyrite and pyrrhotite with occasional specks of chalcopyrite; many samples of 
these sulphide minerals and rocks from siliceous zones were collected and as 
sayed by Prest, but failed to disclose values of any of the economically important 
metals.

During present mapping, a small band of lean oxide-facies iron formation 
was located on the eastern shore of the small lake at the centre of the isolated 
metavolcanic occurrence to the northeast of Kingfisher Lake. The band is ap 
proximately 2 m wide and contains 30 percent magnetite-rich layers interbedded 
with chert. A spectrographic analysis of magnetite from this locality showed 
traces of chromium (analysis by Geoscience Laboratories, Toronto).

Pyrite disseminations and concordant massive stringers up to 4 cm thick 
make up approximately 40 percent of a l m wide exposure of chloritized mafic 
metavolcanics located on the eastern shore of the very narrow lake at the west 
ern tip of the northern metavolcanic unit. Traces of copper, cobalt, chromium, 
and nickel were detected by spectrographic analysis of massive, fine-grained py 
rite, taken by the author from this locality (analysis by Geoscience Laborator 
ies).

No record was found in the assessment work files of geological mapping or 
drilling in the western section. Because of the relatively large areas of metavol- 
canics in this section, and because of the lack of recorded data, detailed examina 
tion of this part of the Wunnummin Lake belt may be worthwhile.

Eastern Section

Interest in the southernmost part of the eastern section of the belt was first 
stimulated by Ojibway residents who found massive sulphide mineralization in 
cluding some chalcopyrite. Prest reported that subsequent prospecting around 
the source of the sulphide mineralization uncovered two quartz veins carrying 
gold values in the Rowlandson Lake1 area. A staking rush took place in this area 
in late summer of 1937 and was followed by preliminary development work at

'Outside the map-area, south of Mameigwess Lake. 
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the southeast end of the lake (Prest 1940b, p.l). This locality is approximately 5 
km south of the map-area at Longitude 87 0 52'W. The available records show 
that since 1937 and until recently the only exploration activity was restricted to 
the Rowlandson, Bartman, and Lavoie Lakes area adjacent to the southern 
boundary of the map-area. The companies involved were Aberdoon Mines Lim 
ited in 1956, La Corne Lithium Limited in 1957, and Pickle-Patricia Explorers in 
1957 and 1959. Exploration work included geophysical surveys, some geological 
mapping, and 857 m of diamond drilling (Thurston and Carter 1970).

During present mapping, massive pyrrhotite-pyrite stringers up to 10 cm in 
thickness were found in an outcrop of sheared mafic metavolcanics located at 
Latitude 52 0 44'45"N and Longitude 88 0 40'00"W. A grab sample of massive sul 
phide mineralization taken by the author from this locality assayed 0.05 percent 
Cu and 0.03 percent Ni (assays by Geoscience Laboratories).

Recently, the eastern section of the Wunnummin Lake belt has attracted 
the attention of the mining industry and data on record (Resident Geologist's 
Files, Ontario Ministry of Natural Resources, Red Lake) show that 3647 m of 
diamond drilling were completed east of Longitude 880 52'W. The information 
made available by this work is very valuable, firstly because of the occurrence of 
sulphide mineralization in the metavolcanics and metasediments of the eastern 
part of the belt, and secondly because the largest portion of the eastern part of 
the belt is virtually unexposed. For these reasons, a synthesis of the information 
from drilling records is included in this report.

PROPERTY DESCRIPTIONS

Canadian Nickel Company Limited

In 1971 and 1972 Canadian Nickel Company drilled 23 holes for a total of 
2649 m at the locations shown on Figure 9. For the purpose of summarizing the 
information found in the detailed drill logs the total amount of each lithologic 
type intersected in a hole is expressed as a percentage of the hole length, and the 
data on mineralization are expressed as concentrations over the apparent thick 
ness of the host rock. The method was intended only to permit immediate as 
sessment of lithology and mineralization at the locality of each hole1 . The num 
bers identifying each hole are the ones shown on the logs submitted by 
Canadian Nickel Company for assessment credits; the original logs are available 
for consultation at the Assessment Files Research Office in Toronto.

'The rock-type percentage rt x 100/L where: rt is the sum of the apparent thicknesses of all the 
layers of the rock-type intersected by the hole and L is the length of the hole.
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NIBINAMIK LAKE AREA 

(as defined by Plan M 2502)

Hole 49165

Length: 194 m. 
Overburden: 26 m.

a-Metavolcanics of andesitic to dacitic composition with minor brecciated horizons and one rhyolite 
interbed 0.5 m thick .......................................................... 68.2 percent

b-Cherty iron formation in three bands 9.2, 7.1, and 4.1 m thick, with minor graphitic schists ... 10.5
percent 

c-Intermediate and intermediate-to-felsic tuff and lapilli-tuff ......................... 7.7 percent

Mineralization

in a-Two percent sphalerite and minor pyrrhotite over 0.24 m, traces of sphalerite and pyrrhotite 
over 2.1 m, and 0.5 percent spalerite with occasional pyrrhotite over LO m. Also 24 percent pyr 
rhotite containing 2 percent sphalerite and minor chalcopyrite over 0.12 m.

in b-Magnetite stringers are 5 percent to 30 percent of the host rock in the first two bands, and 8 per 
cent to 12 percent in the third band; minor pyrrhotite and traces of chalcopyrite and sphalerite 
in all bands.

in c-Pyrrhotite disseminations, stringers, and blebs up to 22 percent over 0.27 m; occasional chalco 
pyrite and sphalerite mostly in felsic tuff.

Hole 49163

Length: 102 m.
Overburden: 15 m. 

a-Intermediate to felsic tuff, lapilli-tuff, and lesser felsic agglomerate ................. 45.9 percent
b-Mafic to intermediate metavolcanics with subordinate lapilli-tuff and tuff horizons ... 32.1 percent 
c-Iron formation containing chert, magnetite, and probably re-worked tuff ............. 7.0 percent

Mineralization

in a-Pyrrhotite, pyrite disseminations and stringers common throughout unit; concentrations up to 
20 percent over 0.88 m. Minor sphalerite and chalcopyrite present either as traces or local disse 
minations. One felsic agglomerate horizon 0.46 m thick contains 15 percent sphalerite.

in b-Minor pyrrhotite, pyrite disseminations.
in c-Magnetite concentration varying between 30 percent and 40 percent and up to 50 percent over 

1.0 m; l percent to 5 percent pyrrhotite, pyrite disseminations.

Hole 49121

Length: 83.8 m.
Overburden: 4.3 m. 

a-Metavolcanics of basaltic to andesitic composition ............................... 41.8 percent
b-Metagabbro and lesser porphyritic quartz diorite ................................ 41.4 percent
c-Metasediments consisting of graphitic schists interbedded with metaquartzite ....... 10.6 percent
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Mineralization

Essentially restricted to c: local 3 percent to 5 percent pyrrhotite disseminations with occasional 
chalcopyrite and sphalerite. One 0.15 m thick band of massive pyrrhotite containing 2 percent pyrite 
and l percent sphalerite, and one 0.9 foot thick band of massive pyrrhotite containing l percent chal 
copyrite and l percent sphalerite.

Hole 49168

Length: 77.4 m.
Overburden: 14 m.

Metavolcanics, mostly basaltic to andesitic composition, with minor interbeds of graphitic schists 
and one interbed of felsic tuff 0.5 m thick ......................................... 81.4 percent

Mineralization

Eighty percent pyrrhotite and 3 percent sphalerite blebs and stringers over 0.21 m at the contact of 
felsic tuff and andesite; 16 percent pyrrhotite and 0.5 percent sphalerite interfragmental within the 
tuff. One percent to 3 percent pyrrhotite, pyrite as local disseminations within the andesite.

Hole 49133

Length: 106 m.
Overburden: 48.2 m. 

a-Fine-grained andesite containing some quartz and carbonate stringers .............. 31.7 percent
b-Agglomerate containing andesitic and dacitic fragments with subordinate graphitic schists, ande 

site, and tuff ................................................................23.0 percent

Mineralization

in a-Less than l percent sulphide disseminations.
in b-Pyrrhotite and pyrite disseminations with traces of chalcopyrite and sphalerite; concentrations 

variable between l percent and 20 percent and up to 25 percent over 1.5 m.

Hole 49134

Length: 149 m.
Overburden: 11.6m

Andesite containing a few quartz stringers, locally sheared, locally porphyritic, and minor andesitic 
agglomerate ................................................................... 92.2 percent

Mineralization

Minor sulphide disseminations in the andesite; pyrrhotite, pyrite along shear planes and in concen 
trations up to 30 percent over 1.5 m in the agglomerate which also contains traces of sphalerite.
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Hole 49123

Length: 122 m.
Overburden: 22.9 m.

a-Fine grained basalt and andesite, locally fractured, locally porphyritic, locally carbonatized, con 
taining two graphitic schist interbeds 0.8 and 1.5 m thick ......................... 45.4 percent

b-Medium- to coarse-grained, sheared and altered metagabbro ...................... 35.8 percent

Mineralization

Restricted to a: minor pyrrhotite, pyrite disseminations in basalt and andesite; Up to 5 percent 
stringers of pyrrhotite containing chalcopyrite traces and sphalerite disseminations in the thinner 
graphitic interbed.

Hole 49128

Length: 138 m.
Overburden: 19.8 m. 

a-Metavolcanics of basaltic to andesitic composition ............................... 35.6 percent
b-Metagabbro ................................................................ 29.2 percent
c-Graphitic schists and metagreywacke ........................................... 16.9 percent

Mineralization

in a-Generally less than l percent pyrrhotite, pyrite disseminations, locally l percent to 5 percent 
pyrrhotite, pyrite.

in b-Local l percent to 2 percent pyrrhotite disseminations
in c-Essentially confined to the graphitic schists, generally 2 percent to 4 percent pyrrhotite, pyrite 

disseminations with local concentrations up to 15 percent pyrrhotite and 5 percent pyrite over 
2.4 m; three bands of massive sulphides as follows: 20 percent pyrrhotite -l- 40 percent pyrite 
over 2.1 m; 20 percent pyrrhotite -l- 30 percent pyrite over 1.2 m; 85 percent pyrrhotite + 5 per 
cent pyrite over 1.9 m.

Hole 49119

Length: 159 m.
Overburden: 3.7 m. 

a-Basalt and andesite .......................................................... 59.5 percent
b-Metagabbro ................................................................ 33.8 percent
c-Rhyolite ..................................................................... 4.2 percent

Mineralization

in a-Local pyrrhotite, pyrite disseminations, minor local sphalerite.
in c-Twenty-four percent pyrrhotite, pyrite, 2 percent chalcopyrite and minor sphalerite over 1.3 m; 

10 percent pyrrhotite, 2 percent sphalerite, and minor pyrite over 2.2 m; 10 percent pyrrhotite 
and minor chalcopyrite and sphalerite over 1.5 m; 10 percent pyrrhotite and l percent chalcopy 
rite and l percent to 2 percent sphalerite over 1.9 m.
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Hole 49115

Length: 154 m.
Overburden: 14m. 

a-Metavolcanics mostly of andesitic composition containing one rhyolite interbed 1.5 m thick .. 70.2
percent. 

b-Iron formation and subordinate graphitic schists ............................... 1.43 percent.
c-Quartz porphyry ............................................................. 6.3 percent.

Mineralization

in a-Seventy percent sulphides (pyrrhotite, pyrite, sphalerite chalcopyrite) with 7 percent sphalerite 
over 1.5 m, at the contact of andesite and rhyolite; 10 percent sphalerite stringers in rhyolite. 
Two percent to 5 percent pyrrhotite, pyrite with traces of chalcopyrite and sphalerite locally 
found in andesite. One percent sphalerite stringers over 3.0 m in andesite and up to 45 percent 
pyrrhotite, pyrite, (chalcopyrite) over 0.7 m in intermediate metavolcanics.

in b-Generally less than l percent pyrrhotite, pyrite with occasional minor chalcopyrite, and 10 per 
cent to 30 percent magnetite over 10.7 m.

PEEAGWON CREEK AREA 
(as defined by Plan M 3213)

Hole 49131

Length: 76.8 m. 
Overburden: 16.2 m.

a-Metasediments consisting of graphitic schists, sheared fragmental rocks (of volcanic derivation), 
and arkose ................................................................. 54.2 percent.

b-Metavolcanics predominantly of andesitic composition .......................... 13.3 percent.
c-Agglomerate and tuff of intermediate to felsic composition ....................... 11.4 percent.

Mineralization

in a-Two percent sphalerite disseminations over 0.55 m and less than l percent chalcopyrite over
0.27 m in graphitic schists. 2 percent pyrrhotite, pyrite lenses over 3.0 m in fragmental metased-
iments. 

in b-Minor pyrrhotite, pyrite disseminations with occasional sphalerite; up to 12 percent pyrrhotite,
pyrite, (sphalerite) stringers over 1.5 m. 

in c-Thirty-eight percent pyrite, pyrrhotite, (sphalerite) over 0.2 m in felsic agglomerate; 65 percent
interstitial pyrrhotite, pyrite, over 1.9 m in intermediate to felsic agglomerate; up to 20 percent
pyrrhotite, pyrite stringers over 1.3 m in tuff.

Hole 49127

Length: 112m.
Overburden: 10 m. 

a-Andesitic and locally dacitic metavolcanics with very minor metagabbro ........... 87.8 percent.
b-Agglomerate (composition unknown) and graphitic schists (relative amounts unknown) .. 3.2 per 

cent.
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Mineralization

Minor pyrrhotite and pyrite disseminations with occasional traces of chalcopyrite and sphalerite in 
both a and b.

Hole 49125

Length 70.7 m.
Overburden: 8.2 m. 

a-Metavolcanics of basaltic to andesitic composition with minor interbeds of graphitic schists .. 70.7
percent 

b-Metagabbro ................................................................ 17.4 percent

Mineralization

in a-Local minor pyrrhotite, pyrite disseminations; up to 12 percent pyrrhotite and 2 percent pyrite 
over 0.9 m in andesite, and 8 percent pyrrhotite disseminations over 0.1 m in the graphitic 
schists.

in b-Minor local pyrrhotite, pyrite disseminations.

Hole 49122

Length: 66.8 m.
Overburden: 14.3 m. 

a-Metavolcanics of basaltic to andesitic composition ............................... 61.5 percent
b-Felsic tuff and felsic to intermediate tuff and volcanic breccia ....................... 9.3 percent
c-Metagabbro .................................................................. 7.6 percent

Mineralization

in a-Less than l percent sulphide disseminations in basalt.
in b-Twenty percent pyrrhotite ± 15 percent pyrite + 3 percent hematite over 1.1 m; 45 percent 

pyrrhotite with minor pyrite and chalcopyrite over 1.3 m in rhyolite tuff; 10 percent dissemina 
tions of pyrrhotite with minor chalcopyrite and pyrite in volcanic breccia.

Hole 49120

Length: 70.7 m. 
Overburden: 9.8 m. 

Metasediments consisting of greywacke, graphitic schist and lesser conglomerate ..... 86.0 percent.

Mineralization

Minor magnetite bands over 1.7 m between greywacke and graphitic schists; 15 percent pyrrhotite 
-l- 2 percent pyrite and minor chalcopyrite over 2.3 m in graphitic schists.
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SHERIDAN LAKE AREA 
(as defined by Plan M 3212)

Hole 49162

Length: 188 m.
Overburden: 14.6 m. 

a-Metavolcanics of andesitic to dacitic composition with lesser basalt................ 47.8 percent.
b-Intermediate to felsic tuff and agglomerate ..................................... 21.2 percent.
c-Metasediments consisting mostly of graphitic schist with quartz and quartz-carbonate stringers, 

containing two small bands of lean iron formation ................................ 14.2 percent
d-Medium to coarse-grained metagabbro .......................................... 5.7 percent
e-Massive sulphides ............................................................ 3.3 percent

Mineralization

in a-Minor local disseminations of pyrrhotite, pyrite, and arsenopyrite.
in b-Fifteen percent to 50 percent pyrrhotite, pyrite stringers and blebs over 4.9 m, and 35 percent to 

80 percent pyrrhotite with minor pyrite over 1.8 m, in tuffaceous rocks.
in c-Ten percent or more pyrrhotite, pyrite and up to 45 percent pyrrhotite with minor pyrite over 

1.7 m in graphitic schist.
in d-Traces of pyrrhotite, pyrite, and chalcopyrite; up to 4 percent pyrrhotite, pyrite, (chalcopyrite) 

over 0.2 m.
in e-Eighty percent pyrrhotite with minor pyrite over 2.9 m (adjacent to felsic agglomerate) approxi 

mately l percent chalcopyrite over 0.4 m of the massive sulphide zone. Eighty percent pyrrho 
tite with approximately l percent chalcopyrite over 0.3 m between graphitic schist and felsic to 
intermediate agglomerate. Sixty-nine percent pyrrhotite with minor pyrite over 0.9 m between 
agglomerate and dacite. Sixty percent to 80 percent pyrrhotite with minor pyrite over 2.2 m in 
dacite.

WINISK RIVER AREA, WEST PART 
(as defined by Plan M 2556)

Hole 49154

Length: 57.9 m.
Overburden: 0.9 m. 

a-Metavolcanics of basaltic to andesitic composition .............................. 36.8 percent.
b-Metasediments consisting of graphitic schist and quartzite ........................ 31.8 percent
c-Metagabbro ................................................................. 29.6 percent

Mineralization

Essentially restricted to 6: pyrrhotite, pyrite and locally traces of chalcopyrite and sphalerite, with 
concentrations up to 8 percent over 2.1 m in quartzite, and 60 percent over 2.3 m in the graphitic 
schist.
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Hole 49156

Length: 59.4 m.
Overburden: 19.8 m.

1-Metasediments consisting of graphitic schist, mica schist, and lesser metaconglomerate .. 34.8 per 
cent. 

b-Metagabbro ............................................................... 12.4 percent.
c-Andesite, locally garnetiferous ................................................ 10.6 percent.

Mineralization

Essentially restricted to a: pyrrhotite, pyrite, and locally traces of sphalerite, as disseminations, 
blebs, and stringers; conentrations up to 8 percent over 2.2 m and 12 percent over 0.5 m in the 
schists.

WINISK RIVER AREA, EAST PART 
(as defined by Plan M 2554)

Hole 49110

Length: 155 m.
Overburden: 22 m. 

a-Metasediments consists mostly of conglomerate, graphitic schist, and sericite-quartz schist ... 49.0
percent. 

b-Garnetiferous metagabbro ................................................... 14.0 percent.
c-Intermediate metavolcanics .................................................. 13.0 percent.
d-Feldspathic gneiss ........................................................... 6.6 percent.

Mineralization

Essentially restricted to a: pyrite, pyrrhotite disseminations and stringers; also as interbeds with 
concentrations up to 75 percent over 1.2 m.

Hole 49112

Length: 199 m.
Overburden: 16.5 m.

Massive to schistose andesitic metavolcanics locally carbonatized, coarse grained, and garnetiferous, 
containing occasional quartz veins and minor interbeds of graphitic schists 0.2 to 0.8 m thick ... 90.4 
percent.

Mineralization

Pyrrhotite, pyrite stringers and disseminations mostly within the graphitic interbeds with concen 
trations variable between l percent and 20 percent. A 0.4 m thick band of massive sulphides contain 
ing 85 percent pyrrhotite, pyrite occurs in the metavolcanics.
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BOSWORTH LAKE AREA 
(as defined by Plan M 3210)

Hole 49118

Length: 191 m.
Overburden: 16 m. 

a-Schistose mafic metavolcanics locally garnetiferous .............................. 75.0 percent.
b-Metasediments consisting of quartzite and subordinate lean iron formation ........ 10.0 percent.

Mineralization

in a-Minor pyrrhotite, pyrite disseminations; up to 80 percent pyrrhotite over 0.2 m in chlorite
schist, 

in b-Minor pyrite, pyrrhotite disseminations; magnetite stringers.

Hole 49192

Length: 74.1 m.
Overburden: 23 m. 

a-Schistose metavolcanics of dacitic composition ................................. 56.0 percent.
b-Metasediments consisting mostly of graphitic schist.............................. 12.0 prcent.

Mineralization 

Disseminations of l percent to 10 percent pyrite locally found in both a and b.

Hole 49193

Length: 39.6 m. 
Overburden: 16 m.

a-Chlorite-quartz-carbonate schist which is probably of volcanic origin, and subordinate graphitic 
schist and biotite-quartz schist ............................................... 30.0 percent.

b-Tuffaceous metavolcanics .................................................... 22.0 percent.

Mineralization

l percent to 10 percent pyrite over 0.6 to 0.8 m in the schists, and over 1.5 m in the tuffaceous meta 
volcanics.

No assay data are available for the sulphide mineralization from the above 
diamond drill holes.

Conwest Exploration Limited

In the winter of 1970, a combined airborne magnetic and electromagnetic 
survey was carried out by McPhar Geophysics over parts of the eastern section
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of the Wunnummin Lake belt. The survey was done for Conwest Exploration 
Limited who held a total of 667 unpatented claims at several localities of the 
Peeagwon Creek area. A total of 7070 km of line were flown and the magnetome 
ter readings of 3226 km of line were utilized to produce contoured maps. As a re 
sult of this work 116 responses were considered worthy of further investigation, 
and in the summer of 1970, ten drill holes with a total length of 998 m were 
drilled by Conwest in the Peeagwon Creek area.

The diamond drill logs and location data for these holes were kindly made 
available to the author by Conwest Exploration Limited; the approximate loca 
tions of holes number l to 9 are shown on Figure 9. Hole number 4 was lost at a 
depth of 12 m in overburden and is not shown in the sketch map. The thickness 
of the overburden was less than 0.6 m in one hole and varied between 5.2 and 15 
m in all the others.

Metavolcanics, predominantly mafic in composition, account for 80.6 to 95.5 
percent of the rocks intersected by holes l, 2, 3, 6, and 9, and for 48.8 to 63.6 per 
cent of the rocks intersected by holes 4a, 5, 7, and 8; metasediments, and subor 
dinate amounts of felsic metavolcanics account for the balance.

One band of iron formation was intersected by hole number l at a depth of 
37 m, two bands of iron formation were intersected by hole 4a at depths of 13 
and 17m, and five bands of iron formation were intersected by hole 5 at depths 
of 16, 19, 22, 28 and 48 m1 . The apparent thickness of the iron formation bands 
are, in the given order, as follows: 

Hole number l - 6.1 m 
Hole number 4a - 1.4, 24 m 
Hole number 5 - 1.3, 3.5, 3.2,16,1.7 m.

The iron formation consists of sulphide-rich layers, essentially pyrrhotite 
and pyrite, interbedded with chert. Minor chalcopyrite is present in the form of 
local disseminations and occasional specks within the iron sulphide minerals. 
The concentration of sulphide minerals in the sulphide-rich bands varies from 45 
to 100 percent (massive) over a width of 1.1 m in hole l, from 20 to 30 percent in 
hole 4a, and from 20 to 50 percent in hole 5.

Variable concentrations of pyrrhotite and pyrite with minor chalcopyrite in 
places occur also as fracture-fillings, and/or stringers, blebs, and disseminations 
within metavolcanics, and metasediments other than iron formation. Data on 
the host rock, sulphide mineral types and concentrations, mineralization mode, 
and location of the main occurrences are given in Table 8.

The available assays of sulphide-mineralized samples from Conwest's drill 
ing show copper contents of 0.01 to 0.24 percent in local zones of holes 4a, 5, 6, 7, 
8, zinc contents^of 0.34 percent over 2.7 m and 0.51 percent over l m in hole 7, 
traces of nickel and gold in hole 5, and traces of nickel and silver in holes 7 and 8 
(Assessment Files Research Office, Toronto).

'The depth figures given above are the products of the depths given by the logs multiplied by 
the factor 0.707 since all the holes have a dip angle of 45 0 .
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TABLE 8 SUMMARY OF MINERALIZATION AND HOST ROCKS ENCOUNTER 
ED IN DIAMOND DRILLING PROGRAM OF CONWEST EXPLORA 
TION LIMITED IN THE PEEAGWON CREEK AREA, WUNNUMMIN 
LAKE BELT. DRILL LOGS COURTESY OF CONWEST EXPLORATION 
LIMITED.

Host Rocks

Chlorite schist

Silicified andesite

Chloritized andesitic 
tuff

Cherty quartz "patches" 
in andesite

Andesitic tuff-breccia

Fragments in inter- 
fragmental spaces in 
brecciated pillowed 
andesite

Amygdular pillow borders 
in andesite

Intermediate tuff 

Bedded felsic tuff

Chert Interbedded with 
chlorite schist and 
rhyolite tuff

Metaquartzite(?) inter 
bedded with chlorite 
schist and pyroclastics

Graphitic shale 

Cryptocrystalline marble

Sulphide minerals ; concentration; mineralization mode; location

po, py, (cp); up to 7096 over 3.1 m; fracture fillings, disseminations; 
hole No.9

po, py; 1096 over 7.1 m; massive nodules; hole No.3

po, py, (bn); 296 to 85*26 over 10.4 m; disseminations, locally massive; 
hole No.2

po, (cp); 1596 over 2.1 m; disseminations; hole No.4a

po, py; 2096 over 1.0 m; fracture fillings; hole No.6

po, py, (cp); 1596 to 2596 over 11.8 m; stringers; hole No.6

po, (py), (cp); up to 4096 in 5 to 8 cm thick pillow borders to which 
the sulphides are generally confined; blebs, disseminations, stringers; 
hole No.6

po; 596 to 1096 over 1.4 m; "porphyroblasts" and disseminations; 
hole No.7

po, (cp), 3096 to 6096 over 20.3 m; fracture fillings, disseminations, 
blebs; hole No.7

po, py, (cp); 3096 to 5096 over 5.8 m; chiefly in blebs; hole No.7

po, py, cp; 1096 to 8596 over 22.7 m; finely disseminated to short 
massive sections, predominantly in large ragged patches, also as fine 
interbeds containing 1096 cp; hole No.8

po, (cp), (sp); 5096 to 7596 over 4.6 m; bands, disseminations, fracture 
fillings; hole No.7

po, (cp); 596 to 4096 over 2.4 m; unknown; hole No.7

1 Minerals shown between brackets in the table are present either in traces or as undefined small 
quantities.

Abbreviations:
po — pyrrhotite 
py — pyrite 
cp — chalcopyrite 
bn — bornite 
sp — sphalerite
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Interbelt Rocks of the Gods Lake Subprovince

MAFIC TO ULTRAMAFIC ROCKS

MUKETEI RIVER AREA

In the area of Goods Lake and to the north along the Muketei and Ekwan 
Rivers are several bodies of diorite, quartz diorite, and minor gabbro. The rocks 
cut the metavolcanics of map-unit l, and given their close spatial association 
with granitic rocks and their unmetamorphosed condition are thought to be 
mafic to intermediate phases of the batholithic rocks. In order to effectively por 
tray them at the regional scale, they have been included with the largely meta 
morphosed rocks of map-unit 4.

WAPIKOPA RIVER MAGNETIC ANOMALY

A possible carbonatite-alkalic complex had been previously inferred (Sat 
terly 1970) from aeromagnetic data. Examination of the area from the air, along 
closely spaced flight lines, failed to disclose any outcrop within the magnetic ex 
pression. A number of fine-grained boulders of mafic rock were located along a 
small lake on the southwest margin of the magnetic anomaly. A thin section pre 
pared from one of these boulders displayed mostly fibrous actinolite, some talc, 
and possibly some relict pyroxene. The rock may have originally been a pyroxen 
ite or peridotite. It is thus inferred that the anomaly is caused by an ultramafic 
plug.

FELSIC INTRUSIVE AND METAMORPHIC ROCKS

Felsic intrusive and metamorphic rocks were subdivided into relatively mas 
sive granitic rocks (map-unit 6) and migmatitic rocks (map-unit 5). Inclusion- 
rich zones in granitic batholiths and large scale dikes or sills of granitic material 
in migmatite (Mehnert 1968, p.280) give rise to some overlap in this subdivision.

The contacts between the two units are almost entirely based on aeromag 
netic data. Inspection of ODM-GSC (1970) aeromagnetic maps P.575 and P.576 
(scale 1:1 013 760 or l inch to 16 miles) outside the metavolcanic-metasedimen- 
tary belts reveals several ovoid to round areas in which the aeromagnetic con 
tours define a flat or gently rounded, generally smooth magnetic profile with a 
high centre. These aeromagnetic features are surrounded by an aeromagnetic ex 
pression consisting of broad, long wavelength "hills" and "valleys" in some are 
as. Correlation with the field data would suggest that the smoother magnetic 
profile areas characterize granitic batholiths and composite batholiths. The ir 
regular pattern may define migmatitic rocks enveloping the batholiths but could
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Winisk Lake Area

be caused by almost any foliated rock including foliated granites which are com 
mon at the margins of the batholiths (Balk 1937).

The two pattern-types are most easily recognizable on 1:1 013 760 (l inch to 
16 miles) aeromagnetic maps. Accordingly, an interpretation (Figure 10, Chart 
B, back pocket) was made at this scale which served as a guide for outlining 
map-units 5 and 6 on Maps 2287 and 2292 (back pocket).

Migmatitic Rocks

Metasedimentary migmatite consists dominantly of lit par lit gneissic met- 
asediments of arkosic and greywacke composition with upwards of 5 percent 
granite, generally leucocratic, as the neosome. Widely dispersed agmatitic and 
raft and vein structures (Mehnert 1968, p. 10) are common e.g., along the Winisk 
River and west of North Caribou Lake. The metasediments consist of quartz, 
plagioclase, biotite, and microcline and are foliated to gneissic and fine to me 
dium grained. Most examples fall in the arkose composition field (^ 15 percent 
biotite).

The principal migmatite belts are outlined on Maps 2287 and 2292 (back 
pocket) and little additional comment on their extent is required. In addition to 
the large belts (as much as 38 km wide in the Wunnummin Lake area), migma- 
tites are common at the edges of the metavolcanic-metasedimentary belts, e.g., 
along the south side of the Weagamow-North Caribou Lakes belt south of Eya- 
pamikama Lake, east of Big Trout Lake, and north of Wunnummin Lake.

Migmatitic rocks between the Big Trout Lake belt and the Nemeigusabins 
Lake arm of the Big Trout Lake belt and southeast of the Nemeigusabins Lake 
arm consist of granitic rocks enclosing blocks and fragments of quartz-feldspar- 
biotite gneiss. The gneiss is interpreted to be a metasediment of greywacke com 
position. A few blocks of amphibolite thought to be of metavolcanic origin were 
also found.

Felsic Intrusive and Hybrid Rocks

The brief summary description of most of the major granitic plutons that 
follows is based on sectioning of only a few representative samples. What is evi 
dent from this survey is the existence of rough compositional trends and the 
paucity of true granites.

In general, true granites are scarce in the map-area as a whole, and the pre 
dominant rock type in the granitic areas varies between quartz monzonite and 
trondhjemite. The regional batholiths are cut by later diapiric bodies of horn 
blende monzonite etc. such as at Wapikopa Lake. The younger age of these 
small bodies is based on the field relations for the Wapikopa body and the simi 
larity in aeromagnetic pattern for the stocks at Wastayanipi Lake and Michik 
enis Lake on ODM-GSC aeromagnetic 969G to the Wapikapa body.

Potassium-argon whole-rock age determination of a sample from the Wapi 
kopa body gave an age of 2534 ± 147 m.y., (Bell and Watkinson, personal com 
munication, 1972) well within the range of Kenoran radiometric ages obtained

110



on nearby granitic rocks (Lowdon et al. 1963). Both ages of granitic rocks are cut 
by late quartz and quartz-potassic feldspar pegmatite and aplite veins. Most of 
these dikes are 5 cm to 3 m wide, and their length is not traceable beyond single 
outcrop areas.

NORTH CARIBOU LAKE PLUTON

This pluton includes almost the entire area south and west of the Weaga- 
mow-North Caribou Lakes metavolcanic-metasedimentary belt. Typical of most 
of the plutons to be described, this body where it is in contact with the metavol 
canic-metasedimentary belt, has a migmatized, inclusion-rich contact zone and a 
tendency to be more foliated toward the margin. Even in the less disturbed cen 
tral zone, amphibolite inclusions, up to a metre or more on a side are common, 
for example on the shoreline exposures of North Caribou Lake. The north part of 
the body consists of massive to foliated, medium- to coarse-grained biotite tron 
dhjemite. This rock type weathers grey and has a grey fresh surface. Thin sec 
tion examination reveals a hypidiomorphic-granular texture. The rock contains 
3-4 percent biotite, often altered to chlorite. The plagioclase is about An16 with 
more calcic cores and is heavily sericitized. Both quartz and chlorite seem to be 
confined to intergranular areas. Potassic feldspar where present often displays 
areas of patch perthite.

ASHEWEIG RIVER PLUTON

The Asheweig River pluton, northwest of Kasabonika Lake, is sparsely ex 
posed and the few samples available indicate that most of the rocks of this plu 
ton weather grey, and are grey to dark pink on fresh surface. Texturally, the 
rocks are generally fine to medium grained, and slightly porphyritic with large 
plagioclase phenocrysts in a matrix of quartz, plagioclase, potassic feldspar and 
mafic minerals. Compositionally, the rocks are biotite trondhjemite containing 
minor accessory muscovite. The plagioclase is normally zoned and 10-20 percent 
altered to saussurite and sericite.

WASTAYANIPI LAKE PLUTON

A small body of massive granitic rocks centred on Wastayanipi Lake, ap 
pears to consist of grey biotite trondhjemite. The centre of the mass is relatively 
massive and the margins are foliated.

STRAIGHT LAKE-WINISK RIVER-EKWAN RIVER AREA

The area lying east of the metasediments north of Kasabonika Lake extends 
from Straight Lake and the Asheweig River eastward to the metavolcanics near

111



Winisk Lake Area

the Ekwan River. The body is defined almost solely on the uniformity of its aer 
omagnetic character. Compositionally, the rocks of this area consist of foliated to 
massive medium-grained hornblende quartz monzonite, usually weathering 
grey, with a grey or pink fresh surface. Some samples are porphyritic with pla 
gioclase phenocrysts (An 10.20 ) up to 12 by 3 mm in a matrix of finer grained mi 
crocline, perthite, quartz, hornblende, epidote and plagioclase. The plagioclase 
varies from fresh to highly sericitized, and myrmekitic quartz-feldspar inter- 
growths are common.

WINISK LAKE-MUKETEI RIVER AREA

The southeastern portion of the map-area is very poorly exposed with per 
haps l percent outcrop. Sampling in this part of the region was sparse and errat 
ic, but it would appear that where exposed, map-unit 6 consists of dominantly 
foliated granitic rocks in the quartz monzonite to trondhjemite range with the 
mafic minerals ranging from a muscovite-biotite assemblage to hornblende. In 
clusions of dioritic rocks and amphibolite are common throughout this unit, for 
example in the area of Winisk Lake.

BIG TROUT LAKE-KASABONIKA LAKE AREA

The area south of Shibogama Lake close to the south margin of the Kasabo 
nika Lake belt consists of relatively massive granitic rocks which weather grey 
and are generally pink on the fresh surface and fine to medium grained. They 
range in composition from granite to quartz monzonite, with the former more 
abundant. The predominant mafic mineral is hornblende, but some varieties 
have biotite as the dominant mafic mineral.

Twenty-four samples of granitic rocks of the area surrounding the Big Trout 
Lake belt were thin sectioned and stained for potassic feldspar. Fifteen of these 
samples ranged from trondhjemite to quartz diorite in composition. The rocks 
are grey, medium grained, equigranular, and massive to foliated. Minor micro 
cline in amounts of 2-10 percent was noted in five sections. Plagioclase occurs in 
amounts of 30-65 percent and ranges from calcic oligoclase to sodic andesine in 
composition. Quartz ranges from 30 to 40 percent. Biotite is present in all of 
these rocks, constituting from 10-15 percent of the rock. Hornblende co-existing 
with biotite in equal amounts was present in three sections. Zircon, epidote, seri 
cite, sphene, magnetite, apatite, and granophyric intergrowths of quartz and pla 
gioclase were noted as accessories in amounts varying from a trace to several per 
cent.

The second most abundant rock type is granodiorite, comprising six of the 
24 specimens. This rock is a grey-pink to pink, medium grained, equigranular 
and massive, foliated or gneissic. It is composed of 10-15 percent biotite, 10-15 
percent microcline, 40-45 percent plagioclase of sodic to calcic andesine composi 
tion, and 30-35 percent quartz. Accessory epidote, chlorite, sphene, zircon, and 
magnetite in amounts varying from trace up to several percent were noted.
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Photo 39-Photomicrograph (crossed nicols) of quartz monzonite along the northeast margin of 
the Big Trout Lake belt.

The third most abundant rock is quartz monzonite. The rock is brown, or 
red-brown to brownish red, fine to medium grained, equigranular, and massive. 
This rock is composed of 5-20 percent biotite, 25-30 percent microcline, 25-35 
percent quartz and 20-35 percent plagioclase of calcic oligoclase to calcic ande 
sine composition. Minor amounts of magnetite, granophyre, and zircon are pres 
ent.

One sample of reddish-brown, fine to medium grained equigranular, massive, 
quartz monzonite to granite was taken just north of the Big Trout Lake belt. 
The sample (Photo 39) contained an estimated 39 percent microcline, 5 percent 
biotite, 35 percent quartz, and 20 percent plagioclase of andesine composition. 
Minor sericite alteration of the feldspars is common and fine-grained granophyre 
(1-2 percent) is a minor component of the rock.

MUKETEI RIVER AREA (QUARTZ DIORITE)

In the area of Goods Lake and to the northeast along the Muketei and Ek 
wan Rivers, thin (3-6 km) sinuous bodies of quartz diorite are found. They form
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an aeromagnetically distinct unit, readily separable from the granitic rocks.
The major rock types are massive medium- to coarse-grained, brown weath 

ering quartz diorite to quartz monzonite. The fresh surface is typically pink with 
up to 20 percent hornblende. A typical mode would be as follows: 40 percent 
quartz, 4-20 percent hornblende; 35-40 percent plagioclase (An32.34 ), quite 
strongly zoned and somewhat altered particularly close to the contact with sur 
rounding rock types; and 10-20 percent large perthitic microcline grains.

Although included on the map with mafic to ultramafic rocks, these rocks 
are thought to be mafic phases of the granitic rocks for the following reasons:

1) granitic texture;
2) the presence of quartz and potassic feldspar;
3) the lack of more mafic members such as gabbro;
4) no association with other bodies of mafic rocks on large scale faults 
which appear to control the emplacement of the latter;
5) close spatial association with large granitic areas; and
6) their unmetamorphosed character.

MIDDLE TO LATE PRECAMBRIAN

Diabase Dikes

Diabase dikes are relatively rare in the map-area as a whole, occurring only 
in the western portion where minor dikes with a traceable strike length of only a 
few hundred feet have been mapped by Satterly (1939, p.21). As they have no 
aeromagnetic expression they could not be traced further along strike. These 
dikes are medium grained, massive, rusty brown to black on the weathered sur 
face, and display typical diabasic texture on the fresh surface. They occur at the 
following localities: north of Opapimiskan Lake, cutting mafic metavolcanics; 
and north and south of a small lake east of Stanley Lake. Satterly (1939, p.21) 
stated that microscopic work proved these dikes to be olivine diabase. These 
dikes strike slightly east of north, dip vertically, are 30-40 m wide and cut all 
rocks of the belt including the mafic sills.

A major dike trending NNE extends from beyond the south boundary of the 
map-area to intersect the east shore of Libert Lake (Carruthers 1961). Another 
dike, trending northwest and having a total strike length of about 43 km, ex 
tends from south of the map-area through Indian Reserve 87, to the south shore 
of North Caribou Lake. The latter dike is shown on ODM Map 2201 (Ayres et al. 
1971b) as a fault. Satterly (personal communication 1973) stated that a diabase 
outcrop had been reported on the Auguston River south of North Caribou Lake. 
These dikes were not mapped during the present survey.

Based on their strike, the northwest-trending dikes were tentatively as 
signed to the MacKenzie Set III of Burwash et al. (1963) by Gates (1971, p.39) 
who gave a tentative Rb-Sr age for this swarm of 1660 m.y.
114



TABLE 9 ALKALI ROCK-CARBONATITE K-Ar DATES, KENORA DISTRICT, 
PATRICIA PORTIONS.

Intrusion Age Location of Sample

Carb Lake 1 1822 ±96 my Big Nama Creek Mines Ltd., and
Larandona Mines Ltd. 
hole 2, 143 m

1826 ±97 my Big Nama Creek Mines Ltd., and 
Larandona Mines Ltd. 
hole 4, 136 m

Big Beaver House 1 1109 ±61 my Many Lakes Exploration Co.
Ltd. and Teck Corp. Ltd. 
hole 10,75.3m

Big Beaver House^ 1005 my —

Schryburt Lake 1 1145 ±74 my Many Lakes Exploration Co.
Ltd. Pit number 17

Bell K. and Watkinson, O.K., Carleton University, personal communication. 

2 Gittins, J. etal. 1967. 

All K-Ar dating was performed on biotite.

LATE PRECAMBRIAN

Carbonatite Complexes

Within the map-area, two carbonatite complexes were previously known to 
exist and a third had been inferred (Satterly 1970) from an aeromagnetic anoma 
ly. The aeromagnetic anomaly on the Wapikopa River is now believed to be 
caused by an ultramafic plug (see "Wapikopa River Magnetic Anomaly" under 
"Mafic to Ultramafic Intrusive Rocks"). The complexes are Late Precambrian in 
age (Table 9).

Both carbonatite complexes are composed predominantly of carbonate with 
only minor amounts of associated mafic rocks. Both complexes have undergone 
limited testing for niobium mineralization by Many Lakes Exploration Com 
pany Limited (Parsons 1961c; 1962).

BIG BEAVER HOUSE COMPLEX

The Big Beaver House complex has a prominent circular aeromagnetic ex 
pression (Figure 11; ODM-GSC map 939G, 1960) approximately 5 km southwest
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Winisk Lake Area

Contours in 2000 gamma intervals

500 1000 
Metres

1500

Figure 11-Ground magnetic map of Big Beaver House complex. After plan by Many Lakes Explor ation Company Limited.
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Winisk Lake Area

of the now abandoned Big Beaver House settlement and is estimated to have a 
surface area of 16 km2 (Figure 12).

General Geology

Only one outcrop occurs on this complex and that is on "Pyrochlore Point" 
on the south side of "Camp Lake1 ". The complex is covered by swamp, glacial 
till, and an esker along its western flank, making it impossible to find exposed or 
weathered carbonatite. The one outcrop on "Camp Lake" was described by Ri 
ley (1970, p.74,75,82,83). Parsons (1961c, p. 13) considered this occurrence to be a 
dike, possibly 9 m in width. At the time of the author's visit, the pits, trenches, 
and exposures were largely filled in or covered by the waters of "Camp Lake". 
The rock partially exposed in two of the trenches consisted of pink calcite cut by 
seams of blue-green fibrous amphibole. Zircon in crystals up to 5 mm were ob 
served in one hand sample, and trace amounts of pyrochlore, apatite, and per 
ovskite were noted in thin sections. Actinolite, magnetite, and biotite are com 
mon in amounts up to 10-15 percent. Riley (1970, p.82) reported the blue-green 
amphibole to be riebeckite. The exposures of fenite reported by Riley (1970) 
were completely covered at the time of examination.

Samples were collected from drill core left at the drill site by Teck Corpora 
tion Limited, and thin section examination (Table 10) of these confirmed the 
presence of the three major rock types as originally logged by Parsons (1966) 
(Figure 12). These rock types are carbonatite, "mafic rock", and ijolite. The core 
indicates that the complex is composed of many bands of varying widths of these 
three rock types.

Diamond-drill logs by Parsons (1962; 1966) for Many Lakes Exploration 
Company Limited and Teck Corporation Limited indicate that "mafic rock" is 
the most abundant rock type encountered. It has been intersected in widths of 
0.3-94 m averaging just over 10 m. The second most abundant rock is carbona 
tite which varies from 0.3-77 m in width and averages 8 m. Ijolite occurs in 
widths of 0.6-39 m, averaging 8.2 m and is the least abundant of the three major 
rock types. Magnetite-apatite intersections of 0.9-3 m are reported although one 
intersection of 99 m (inclined at 45 degrees) was cut in hole number M-1, but it is 
generally the least abundant rock type. Most holes were drilled at 45 degrees 
with others at 50, 55, 60, 68, and 70 degrees, thus the above widths are not true 
widths. Minor amounts of disseminated pyrite, pyrrhotite, and chalcopyrite are 
reported from the complex.

The carbonatite consists of 30-50 percent or more calcite, 0-30 percent clino 
pyroxene, 0-35 percent biotite, 0-25 percent tremolite-actinolite, and 0-6 percent 
magnetite; zircon, apatite, nepheline (altered), sphene, perovskite, and an uni 
dentified brown alteration are present in amounts generally less than 5 percent. 
The amphibole is fibrous and colourless to very pale green, and was identified by 
optical methods as tremolite-actinolite. The magnetite commonly encloses apa 
tite to form a sieve-like texture, and is associated with biotite and

'Unofficial geographic names: from maps submitted for assessment work credit by Many Lakes 
Exploration Company Limited.

118



T
A

B
LE

 1
0

Sa
m

pl
e 

N
o.

M
O

D
A

L 
A

N
A

LY
S

E
S

* 
O

F
 S

A
M

P
LE

S
 O

F
 D

R
IL

L
 C

O
R

E
 F

R
O

M
 T

H
E

 B
IG

 B
E

A
V

E
R

 H
O

U
S

E
 C

O
M

P
LE

X
.

H
E

D
7-

4
ca

rb
on

at
ite

H
E

D
7-

10
m

af
ic

 r
oc

k

C
ar

bo
na

tit
e 

(c
al

ci
te

) 
29

.8
 

—
B

io
tit

e
31

.8
C

lin
op

yr
ox

en
e 

0.
2

A
ct

in
ol

ite
H

or
nb

le
nd

e
A

pa
tit

e
M

ag
ne

tit
e

Pe
ro

vs
k 

ite
P

yr
oc

hl
or

e
O

liv
in

e
G

ar
ne

t
Zi

rc
on

-
23

.4 6.
4

5.
4 — — — — 1.
0

38
.0

41
.8 — — tr.

17
.0 — - — —

3.
2

N
ep

he
lin

e 
(a

lte
re

d)
 

—
 

—
Sp

he
ne

1.
8

-

H
E

D
7-

18
ijo

lit
e 4.
5

12
.4

37
.9 - —

15
.2 6.
2 — - —

11
.6 —

12
.2 -

H
E

D
7-

22
m

af
ic

 r
oc

k

12
.6

23
.6

16
.8 — — 1.
0

16
.0 — tr
.

30
.0 — - tr. -

H
E

D
7-

25
ca

rb
on

at
ite

43
.0 3.
6

29
.0 1.
4 —

14
.0 5.
4

2.
4 — - — tr. 1.
2 -

H
E

D
7-

36
ijo

lit
e

16
.0

22
.8

28
.8

11
.6 —

3.
4

4.
2

0.
4 — — —

0.
2

12
.6 -

H
E

D
7-

14
ca

rb
on

at
ite

39
.4

18
.6 —

16
.8 —

19
.0 6.
0

0.
2 — — — tr. — -

H
E

D
7-

38
ca

rb
on

at
ite

99
.2 — — tr. —

0.
6 - — tr
. — —

0.
2 - -

B
ro

w
n 

al
te

ra
tio

n 
pr

od
uc

t 
0.

2 
—

 
—

 
—

 
—

 
—

 
—

 
—

T
O

T
A

L
10

0.
0

10
0.

0
10

0.
0

10
0.

0
10

0.
0

10
0.

0
10

0.
0

10
0.

0

'P
o

in
t 

co
u

n
tin

g
 b

y 
W

. 
T

ro
u

p
, 

G
eo

lo
gi

ca
l 

A
ss

is
ta

nt
. 

F
iv

e 
hu

nd
re

d 
co

un
ts

 p
er

 s
lid

e 
w

er
e 

p
e
rf

o
rm

e
d
.



Winisk Lake Area

OGS 9980

Photo 40-Photomicrograph (crossed nicols) of carbonatite, showing bent biotite crystal in calcite 
with accessory magnetite. Big Beaver House complex.

calcite. The magnetite may have formed in part by alteration of olivine. The py 
roxene in one thin section encloses a criss-crossing network of apatite crystals. 
The nepheline appears to be altered to a felty mass of sericite. Biotite plates in 
one thin section displayed sharp kink folding, suggesting that the rock had been 
subjected to mild deformation (Photo 40). The rock texture is fine to medium 
grained, massive to banded, inequigranular, seriate, and hypidiomorphic.

A rock described by Parsons (1962) as "mafic rock" is also common. This 
rock type contains only a small amount of calcite. In thin sections examined, cal 
cite ranged from 0-15 percent, olivine 0-30 percent, biotite 20-40 percent, clino 
pyroxene 20-40 percent, and magnetite 15-20 percent. Minor amounts of apatite, 
zircon, and altered nepheline were noted. The texture of the rock is fine to me 
dium grained, massive, inequigranular, seriate, hypidiomorphic, and locally 
small pegmatitic phases are present in the core.

The third rock type is ijolite. This rock is composed of clinopyroxene 25-40 
percent, nepheline (altered) 10-15 percent, biotite 10-25 percent, titaniferous gar 
net 0-15 percent, apatite 3-15 percent, calcite 0-16 percent, magnetite 4-7 per 
cent, and tremolite-actinolite 0-12 percent. Minor zircon and perovskite are pres 
ent. Nepheline is completely altered to sericite and pyroxene is often altered to
120



OGS9981

Photo 41-Photomicrograph (plane light) of ijolite, showing titaniferous garnet poikilitically enclos 
ing apatite. Big Beaver House complex.

actinolite. The titaniferous garnet has a sieve texture with inclusions of apatite 
(Photo 41). Some apatite and garnet are enclosed poikilitically in biotite. The 
texture of the rock is fine to medium grained, massive, inequigranular, seriate, 
and hypidiomorphic.

Parsons (1962) described a fourth, less common, rock type as magnetite-apa 
tite. This is a fine- to coarse-grained rock with variable amounts of apatite and 
magnetite, plus mica, pyroxene, calcite, and pyrrhotite.

Economic Geology

PROPERTY DESCRIPTIONS

Many Lakes Exploration Company Limited

G.E. Parsons (1961c, p.3) reported that in 1960 The International Nickel 
Company of Canada Limited cut one baseline and one crossline over the com-
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Winisk Lake Area

TABLE 11 ASSAYS OF DIAMOND DRILL CORE FROM BIG BEAVER HOUSE 
COMPLEX BY TECK CORPORATION LIMITED. FROM PARSONS 
(1966).

Hole

9
10
11

12
13

14

Depth

34.4-36.0 m (true width 0.46 m) 
51.6-53.6 m; 0.46 m assayed 
74.5-76.5 m; 0.46 m assayed 
39.2-40.7 m 
41.2-43.0 m 
155.1-156.1 m 
114.3-115.3 m 
115.9-116.7 m

Nb2O5

2.92 "/o 
1.06 07o 
0.30 07o 
0.50 o/o 
0.35 "/o 
0.30 0Xo 
0.62 07o 
0.76 07o

plex. No further work was reported.
In late 1960 G.E. Parsons staked 54 claims covering most of the Big Beaver 

House complex for Many Lakes Exploration Company Limited, a wholly owned 
subsidiary of E.I. DuPont de Nemours and Company Incorporated. Line cut 
ting, trenching on Pyrochlore Point, and a magnetometer survey (Figure 12) of 
the claim group was completed. Chip sampling of trenches on Pyrochlore Point 
returned values from 0.003 to 0.47 percent niobium oxide (Parsons 1961c).

In early 1962, seven holes totalling 977.5 m were drilled, 224 m of which were 
overburden. The drilling was largely on magnetic highs (Parsons 1962).

Hole number M-4, drilled at a dip of 60 degrees, encountered niobium miner 
alization from 70.0 to 70.3 m and from 71.5 to 73.2 m. The two intersections as 
sayed 3.05 and 5.30 percent niobium oxide respectively. The mineralization con 
sists of light yellow to amber octahedrons of pyrochlore in fine-grained, pink 
carbonatite composed of apatite, calcite, amphibole, platey ilmenite, and sul 
phide minerals (Parsons 1962).

Of particular interest are disseminated sulphide minerals present in all the 
drill holes and all rock types. Several samples were assayed for nickel but assays 
were not reported for other base metals (Assessment Files Research Office, To 
ronto).

In 1965, 19 claims were surveyed and a 21-year mining lease was obtained 
covering these claims from January l, 1966.

In early 1966, Teck Corporation Limited entered into an option agreement 
with Many Lakes Exploration Company Limited to further test the ground in 
the vicinity of Many Lakes Exploration hole number M-4 which encountered 
high grade niobium mineralization. Seven holes totalling 915.0 m were drilled. 
The results of this drilling are given in Table 11.

The drilling was interpreted to indicate that the mineralized zone in hole M- 
4 is associated with a carbonatite dike and that the mineralization was not plen 
tiful enough to be of economic interest at present (Parsons 1966).
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Parsons (1966, p.ll) also reported that the pyrochlore mineralization en 
countered in the drilling was concentrated in streaks and patches in the border 
phase of carbonatite dikes in close association with actinolite and apatite. Traces 
of disseminated chalcopyrite occur in the core but not in quantities to warrant 
assaying (Parsons 1966, p.ll).

SCHRYBURT LAKE COMPLEX

The Schryburt Lake complex is located on the northwest corner of Schry 
burt Lake and is expressed as a prominent circular anomaly on aeromagnetic 
map 938G (ODM-GSC 1960).The complex is estimated to have a surface area of 
6.5 km2 (see Figures 13, 14). The complex is covered by low ridges of glacial till 
and extensive areas of swamp. In several isolated spots are reddish brown soils 
typical of weathered outcrop of carbonatite.

General Geology

Thin sections prepared from resistant nodules of carbonatite recovered from 
the carbonatite soils indicate that the rocks of the intrusion have a high carbo 
nate content (Table 12). The samples contain 10-100 percent carbonate, trace to 
35 percent magnetite, trace to 0.4 percent zircon, trace to nearly 14 percent apa 
tite, from less than l to more than 28 percent biotite, O to more than 26 percent 
clinopyroxene, and from O to more than 13 percent olivine. Generally minor 
amounts of arfvedsonite, actinolite, brown alteration, perovskite, nepheline, can 
crinite, serpentine, quartz and orthoclase were identified in one or more thin sec 
tions (Photos 42,43,44). The nepheline noted in one section is well zoned (Photo 
45) and the zircons in one section were also zoned. The pyroxene in one section is 
zoned from a light brown core to a grey rim. Olivine in the same section as the 
zoned pyroxene is very fresh, but was serpentinized in other thin sections.

Texturally the samples are fine to medium grained, equigranular to inequi 
granular, seriate and hypidiomorphic. Some of the finer grained, more mafic 
phases may be lenses, segregations, or dikes within the intrusion but the highly 
weathered condition of the exposures makes any interpretation tenuous.

One partially filled trench yielded a very coarse-grained, pegmatitic carbo 
nate rock with cleavage faces up to 6 cm2 in surface area. The carbonate in this 
rock had a relatively weak reaction with HC1. In thin section the rock was seen 
to consist of two carbonate phases, which were identified by X-ray diffraction as 
calcite (about 5 percent), and dolomite (95 percent). The rock is thought to rep 
resent a dike cutting the calcite carbonatite. The weathered surface of the do 
lomite carbonatite is reddish brown indicating the presence of iron. On fresh sur 
face it is light brown in colour.

Slabs of carbonatite from the riverbed on the north end of the complex are 
well layered, and the weathered soils also suggest that the intrusion is layered.

Mapping by Parsons (1961b) shows that the host rocks for the intrusion are 
probably granitic.
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OGS9982

Photo 42-Photomicrograph (plane light) of carbonatite consisting of calcite, magnetite, and per 
ovskite (light grey). Schryburt Lake complex.

OGS 9983

Photo 43-Photomicrograph (crossed nicols) of carbonatite showing acicular tremolite-actinolite 
in calcite with minor magnetite. Schryburt Lake complex.
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Winisk Lake Area

OGS 9984

Photo 44-Photomicrograph (crossed nicols) of carbonatite showing olivine grain in calcite. Frac 
tures in olivine are altered to serpentine. Schryburt Lake complex.

t u.frmm 

t*. OGS 9985

Photo 45-Photomicrograph (plane light) of carbonatite showing well developed, zoned nepheline 
in association with olivine, biotite, calcite, magnetite and cancrinite. Schryburt Lake 
complex.
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Economic Geology

The Schryburt Lake complex has been prospected on surface by Many 
Lakes Exploration Company Limited. Soil sampling by this field party indicated 
anomalous molybdenum values in the soils over the complex.

PROPERTY DESCRIPTIONS

Many Lakes Niobium Occurrence

Parsons staked 34 claims covering most of the aeromagnetically inferred car 
bonatite complex for Many Lakes Exploration Company Limited in late 1960. 
Line cutting, geological mapping and a ground magnetic survey were completed 
over the claim group in 1961. Twenty-two pits and six trenches were dug into 
areas of carbonatite soils and samples taken for assay.

The carbonatite was described by Parsons (1961a) as follows:
The carbonatite consists of varying proportions of calcite, magnetite, perovskite, fluorite, pyroch 

lore and sulphides. It varies from nearly pure calcite to almost pure apatite. Bands of nearly massive 
magnetite serveral feet across are also present, and in some cases carrying up to 107o perovskite. 
Green streaky fragments and bands consisting mostly of apatite and mica are common features in 
the carbonatite.

Except for the outcrop and boulder area, in the river running out of Schryburt Lake on the east 
boundary of the property, all carbonatite found is a granular type, in the river it occurs as slabs and 
as a solid outcrop in its floor. Where the granular carbonatite is near surface it is covered with resi 
dual soils-generally brown, micaceous and radioactive.

Pyrochlore mineralization was reported from only one trench, number 28, 
where it is associated with high radioactivity and apatite-rich material, and is 
near a nearly massive magnetite band (Parsons 1961 a, p.l). Pyrochlore from this 
trench is reported to occur as olive-green crystals and assayed 1.82 percent nio 
bium oxide (Parsons 1961, p.6).

Many Lakes Exploration Company Limited took 55 samples, 43 of which as 
sayed below 0.1 percent niobium oxide, 8 between 0.1 and 0.3 percent, and 4 be 
tween 0.3 and 1.82 percent (Parsons 1961b, p.2). Parsons reported that the 
perovskite is the chief source of the niobium values, the higher values occurring 
in apatite-rich samples. Parsons also reported that there is no obvious direct cor 
relation between niobium values and magnetite. Fine-grained vermiculite is re 
ported to occur locally in concentrations up to 50 percent.

Work on the claims was not submitted for assessment credit and the claims 
were allowed to lapse.
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Winisk Lake Area

GEOCHEMISTRY OF THE CARBONATITE COMPLEXES

Soils

Reconnaissance geochemical soil sampling traverses were run over the two 
complexes, which are both poorly exposed, to see if they could be detected geo- 
chemically. The samples were taken from the "B" soil horizon at roughly 150 m 
intervals. Samples at the Big Beaver House complex were taken along the crest 
of an esker that trends roughly north along the western margin of the complex. 
The samples at the Schryburt Lake complex were taken from till and residual 
carbonatite soils. The samples were analyzed for base metals, barium, strontium, 
titanium, zirconium, rare earths, and niobium (Table 13).

Except for sample G-ll, the Big Beaver House samples gave little indication 
of the presence of carbonatite. The soil samples from Schryburt Lake gave good 
indication of the presence of the carbonatite. In general, the results must be con 
sidered negative because the samples which indicated carbonatite geochemically 
could be recognized as carbonatite-derived without recourse to geochemical anal 
ysis.

Of particular interest in the Schryburt Lake samples is the unusually high 
molybdenum concentration in a number of the samples. Anything over 1-2 ppm 
is considered anomalous (W.J. Wolfe, formerly Chief Geophysics/Geochemistry 
Section, Geological Branch, personal communication) and one sample ran 16 
ppm. The source of this molybdenum is unknown as molybdenum bearing min 
erals were not found. Molybdenum was not detected in even trace amounts in 
rocks from the Schryburt Lake carbonatite (Table 14) using the same analytical 
procedure as that used on the soils. The molybdenum in the soils must therefore 
be related to the till or to some process of concentration within the soils them 
selves.

Rocks

Jonasson and Boyle (1972, p.34) reported high mercury concentrations in al 
kali-rich rocks which are commonly associated with carbonatite; but cold vap 
our, atomic absorption analyses for mercury in whole-rock samples from the 
Schryburt Lake and Big Beaver House complexes indicated that in all the sam 
ples mercury exists in concentrations of less than 50 ppb. The concentrations are 
within the range quoted by Jonasson and Boyle (1-072, p.34) for mafic intrusions 
to felsic intrusions, in other words, the values for the carbonatites are no differ 
ent from those found within the rock types comprising most of the map-area. 
This would suggest that mercury analysis would not offer a means of prospecting 
for carbonatites.

Whole-rock and petrographic analyses of carbonatite samples from the 
Schryburt Lake and Big Beaver House complexes (Table 14) indicate a highly 
unsaturated series of rocks; the Schryburt Lake complex is possibly more silica 
undersaturated (richer in carbonate minerals) and magnesium rich than the
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Big Beaver House complex. The magnesium in the Schryburt Lake sample is, in 
part, in the form of dolomite, while within the Big Beaver House rocks it is prob 
ably for the most part in the silicate minerals. If it can be assumed that the two 
suites of samples are representative of the two complexes, the Schryburt Lake 
complex appears to represent a more silica undersaturated complex than Big 
Beaver House. The dolomitic nature of the Schryburt Lake complex as implied 
by several rock analyses high in magnesium may suggest that the present sur 
face represents a deeper erosional level than the more calcitic (lower in magnesi 
um) Big Beaver House complex (Heinrich 1966, p.282, Figure 10-6, p.323, Figure 
10-17). The occurrence of coarse-grained dolomite as a possible dike suggests 
that the dolomite is, in part at least, representative of a later phase. This inter 
pretation is in agreement with Heinrich (1966, p.328, Figure 10-3).

Trace element analyses of the rocks collected from Big Beaver House and 
Schyrburt Lake are given in Table 14. The results indicate a highly variable 
metal content, however sampling has been too limited to establish any trends. 
Parsons (1962, 1966) reported chalcopyrite from the Big Beaver House complex 
and this is probably the source of the copper. Pyrrhotite as tiny isolated grains 
was noted in one or two samples at Schryburt Lake and perhaps carries the 
nickel values. The minor amounts of Cr2O3 and V2O3 are thought to be present 
in the magnetite.

PALEOZOIC

The flat-lying Paleozoic rocks of the Hudson Bay Lowland were not mapped 
by the present survey since outcrop is extremely sparse and these rocks were 
mapped by Sanford et cd. (1967) and Martison (1952). Outcrops are restricted to 
two areas on the Attawapiskat River and an area on the Muketei River just east 
of Longitude 860W. The rocks lie unconformably upon the Early Precambrian 
(Archean) basement as evidenced by a 0.3-0.6 m thick crumbly limonitic regolith 
of Precambrian rock noted on the Albany River south of the present map-area 
(H.H. Bostock, Geological Survey Canada, personal communication, 1969). Hob 
son (1964) indicated that the regional dip of the Paleozoic rocks is about 1:264 
toward Hudson Bay.

Outcrop is largely restricted to the banks of major streams and it would ap 
pear that previous workers extrapolated contacts between the Paleozoic and 
Early Precambrian rocks in large part on the basis of the present topography. 
Diamond drilling carried out on Winisk River exploration license areas which 
were previously thought to be underlain by a thin Paleozoic section has shown 
that the Early Precambrian-Paleozoic contact must be moved east and north a 
considerable amount. The descriptions that follow are based largely on Sanford 
et al (1967).
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Winisk Lake Area

TABLE 13 TRACE METAL ANALYSES1 IN PARTS PER MILLION OF SOIL SAMPLES

BIG BEAVER

Ba
Ce
Co
Cu
La
Mn
Mo
Nb
Ni
Pb
Sr
Ti
Y
Zn
Zr

Ba
Ce
Co
Cu
La
Mn
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Nb
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Pb
Sr
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Y
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1
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—

<5
O

—
130
^2

—

g
<25 <
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400
—
8

20
—

350
8
—
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^OK^2b
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—
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—
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O

—
13

<25
300

2000
-

15
200

4

500
—
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—
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—

<5
O

—
50

O
—
7

<25
300

2000
—

16
100

8

400
—

<5
O

—
60

4
—
8

<25
300

2500
—

18
200

9 10

300 500
— —
8 6

13 4
— —

240 70
<2 <2

— —
30 13
30 <25

300 300
5000 2000

— —
50 15

250 200

11

300
—

18
14
—

780
<2
150
44

O5
500

20000
20
70

300

12

500
—

<5
-
—

30
^

—
O

<25
400

4000
—
8

250

13

350
—

10
5

—
160
<2

—
ig

^5
300

3000
—

51
100

14

400
—
^
O

—
30

<2
—
5

<25
300

3000
—
g

250

HOUSE COMPLEX

33

500
—

<5
5
-

50
<2

—
13

<25
300

1500
-

10
150

34

500
—

<5
—
-

140
<2

—
6

<25
350

2500
-

12
100

35

500
—
6
5

—
110

6
—

16
<25
300

2500
-

22
200

36

400
—
6
4
—

100
<2

—
13

<25
350

1500
-

24
200

37

500
—

<5
4
—

70
<2

—
15

O5
350

2000
—

24
150

1

400
—
6

28
—

170
8
—

28
<25
300

2500
20
28

200

2

400
—
6
g
—

50
4
—

16
<25
350

2500
—

15
200

3

400
—
6
g
—

120
2

80
14

<25
350

7000
—

38
300

4

300
—

11
12
—

210
16
80
24

<25
300

10000
—

46
500

1 Analyses by Geoscience Laboratories, Ontario Geological Survey, Toronto. 
— = not detected.
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FROM THE BIG BEAVER HOUSE AND SCHRYBURT LAKE CARBONATITE COMPLEXES.

HOUSE COMPLEX
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	SCHRYBURT LAKE COMPLEX 

567 8 9 10 11 12 13 14 15 16 17 18 19

500 400 300 400 400 400 500 400 400 500 400 400 250 250 O 50

6 ^ ^ 6 ^ 6 O 6 6 ^ ^ 6 8 12 44
O 64 6 O 4-4 5- 6 12 8 12 48

50 70 90 80 20 80 6 90 200 20 160 200 180 100 890
4 ^ 4 ^ O O 12 2 O O O O O 4 O

100 100 - - - - 70 70 - 300 - 150 150
10 12 13 10 7 12 3 13 22 O 15 24 20 44 74
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2500 3000 1500 2500 3000 2500 3000 3000 3000 4000 250015000 250010000 20000
--- -- - - - -- - ^0 - 20

10 18 15 15 6 20 5 20 40 8 18 50 39 26 110
200 100 100 150 300 150 150 250 200 250 150 400 300 500 700

Note: Ba, Ce, La, Nb, Sr, Ti, Y, and Zr determined by spectrographic analysis. 
Co, Cu, Mn, Ni, Pb, and Zn determined by atomic absorption. 
Mo determined by colourimetric analysis.
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Winisk Lake Area

Ordovician

BAD CACHE RAPIDS GROUP

Ordovician beds in the eastern part of the map-area on the Muketei River 
are tentatively correlated with the Bad Cache Rapids Group on the basis of fos 
sils collected by L.M. Cumming (Sanford et al. 1967, p.17). The lowermost unit 
of the group, termed the Portage Chute Formation, consists of a thin calcareous 
sandstone and a "light grey microcrystalline dolomitic limestone (71 feet)" (San 
ford et al. 1968).

Silurian

SEVERN RIVER FORMATION

Two outcrop area on the Attawapiskat River in the southeastern corner of 
the map-area are correlated by Sanford et al. (1967) with the Severn River For 
mation. Its maximum thickness is 45 m and the rocks are brown and tan, finely 
crystalline and aphanitic limestone and dolostone. The lower strata are corre 
lated with the Dyer Bay Formation of southwestern Ontario (Sanford et al. 
1967, p.23).

CENOZOIC 

Quaternary

PLEISTOCENE

Pleistocene features were not specifically mapped by the field party, but a 
few scattered observations were made of features such as the height of wave-cut 
terraces, moraines, etc. from helicopter altimeter readings, and more general ob 
servations. The following summary of the Pleistocene geology is largely derived 
from previous work by Prest (1963; 1969; 1971), McDonald (1969; 1971), An 
drews (1970), Bryson et al (1969), and Lee (1962; 1968), Satterly (1939) and 
others. This was supplemented by air photo interpretation by G. Stott. Figure 
15 (Chart B, back pocket) is a generalized sketch-map of the data for the map- 
area.
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Glacial History

In numerous localities throughout the Hudson Bay Lowland till is found un 
derlying the non-glacial deposits referred to as the Missinaibi beds. This till indi 
cates that glaciation(s) occurred prior to 53,000 radiocarbon years B.P., i.e., the 
radiocarbon age of the overlying non-glacial Missinaibi sediments (McDonald 
1969, p.88) though it is not confirmed whether the glacial event(s) was of Illin 
oian or Early Wisconsinan age (McDonald 1971).

The till is succeeded by a series of largely non-glacial sediments named the 
Missinaibi beds by Terasmae and Hughes (1960). These sediments consist of fos- 
siliferous marine strata, peat beds, glaciolacustrine and fluvial deposits. The peat 
deposits and other non-glacial sediments containing plant fragments have been 
found close to and within the map-area on the lower reaches of the Fawn River 
(north of the present map-area) and on the Attawapiskat River at Latitude 
53 035'N and Longitude 86002'W by H.H. Bostock (Prest 1963). Marine strata 
found by McDonald (1971) south of the map-area but well inland, indicate that 
Hudson Bay existed at the time of deposition of the Missinaibi beds and that it 
was perhaps as extensive as the Tyrell Sea and hence covered a large part of the 
present map-area. Exposures of fluvial gravel on the Fawn River indicate that 
drainage during this interval was to the north. Hence Hudson Bay was open and 
ice free.

The Missinaibi beds are perhaps correlative with the Sangamon Interglacial 
Stage or Early Wisconsinan Age (McDonald 1971). McDonald (1969; 1971) re 
ported two till sheets overlying the Missinaibi beds in the Hudson Bay Lowland 
and did not relate the uppermost of these to the Cochrane glacial events. Rather 
he equated (1971) the uppermost till with the Late Wisconsinan glacial advance 
(beginning about 25 000 years ago), the intertill glaciolacustrine sediments with 
the Port Talbot Interstade (about 50 000-25 000 years B.P. in broad sense), and 
presumably the lower till to either Early Wisconsinan or Middle Wisconsinan 
glacial events (depending on age interpretation of the Missinaibi beds). McDon 
ald's (1971) speculation of the ice-frontal position at maximum retreat during 
the Middle Wisconsinan Port Talbot Interstade for the eastern portion of the 
map-area is shown on Figure 15 (back pocket).

The uppermost glacial deposits record the climax of Late Wisconsinan La 
brador ice sheet which covered the entire map-area from about 25 000 years ago 
until about 8000 radiocarbon years ago (Bryson et al. 1969) when deglaciation 
commenced in the map-area. As the region lies north of the Great Lakes-Hudson 
Bay height of land, drainage meltwater from the wasting glacier was ponded be 
tween the topographic high to the south and the ice front, producing glacial 
Lake Agassiz.

Prest (1963, p.6) has suggested that two lobes of the ice sheet were active 
during deglaciation. A lobe which advanced and retreated in an east-west direc 
tion has been termed the "Lac Seul" lobe, and a lobe active in a north-south di 
rection, the "Windigo" lobe. The Lac Seul lobe intiially retreated east to a posi 
tion just west of Longitude 92 0 W (the west boundary of the map-area), forming 
washboard moraine, minor end moraine, and ribbed moraine.

The moraine system extending southeast from the east shore of Windigo 
Lake is termed the Agutua Moraine (Prest 1963, p.8) a product of the northerly
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ice-lobe. Here the highest elevation of Lake Agassiz is indicated by wave-cut 
beaches extending to a maximum altitude of 410 m on the moraine on the east 
side of Windigo Lake. This stage was dated (Dyck and Fyles 1962, p. cited by 
Prest 1963, p.7) at 8860 ± 250 radiocarbon years B.P.

Continued retreat of the two ice lobes resulted in the waters of Lake Agassiz 
extending about as far east as the area of Wunnummin Lake. A readavance of 
the Lac Seul lobe at this time brought the ice front back to the Windigo Lake 
area adding material to the Agutua Moraine. This resulted in another rise in gla 
cial lake levels to about 400 m. Prest explained the minor amount of lake modifi 
cation of the moraine southwest of Weagamow Lake as being due to possible 
submergence in deep water, followed by a rapid decrease in the lake level. Re 
treat of the northern lobe at this time resulted in the construction of a moraine 
system which extends from south of Wunnummin Lake to Little Sachigo Lake 
(northwest of the map-area). It was first described by Ayres (1969) and named 
the Big Beaver House Moraine by Prest (1971, p. 732). It is not correlative with 
the Kagawami Moraine as suggested by Prest (1963) as the latter is a circular 
patch of possible ground moraine near Bug Lake south of Big Trout Lake.

The retreat following this re-advance freed the eastern part of the map-area 
of ice relatively rapidly, and no ice remained in the region after about 8000-8100 
radiocarbon years B.P. (Prest 1969). During the retreat of the northern, i.e., 
Windigo, lobe across the map-area, the ice-front occupied successively lower lev 
els. The prominent cone shaped hill south of Wunnummin Lake has wave-cut 
terraces to a maximum altitude of 319 m (Prest 1963, p.9). By the time the ice- 
front was in the area of the Winisk River the lake level was only at about 244 m, 
a level which was sufficiently low to leave the area around Wapikopa Lake above 
the lake's surface. This is evidenced by a sudden increase in outcrop density and 
the lack of lake-bottom clay, etc. The lowest lake level cited by Prest (1963, p.9) 
is 232 m.

A re-advance of the Windigo lobe blocked the northern outlet of Lake Agas 
siz via the Kiashik spillway (south of Armstrong) and raised the water level in 
Lake Agassiz to the Campbell II phase (Elson 1967) dated at approximately 
9500 years B.P. (Elson 1967, p.83,93). The lake level fell with the opening of 
lower level spillways as the ice front moved northwards, culminating in the dis 
charge into the Lake Barlow-Ojibway basin through the Sandy Lake basin. Ice 
at this time still covered the eastern and northern parts of the map-area. Elson 
(1967, p.90) dated this phase at 8000 years B.P. However, Prest (1969) 
maintained that the map-area was free of ice at this time, therefore a more feasi 
ble date might be 8300-8400 years B.P.

The northern lobe re-advanced after a short interval during which the map- 
area was almost ice-free. This re-advance termed the "Cochrane I re-advance" 
consisted of a relatively small lobe which moved over the eastern part of the 
map-area producing north-south striae and esker systems. This advance, dated 
by Prest (1971, p.723) at about 8200 years B.P., covered only a small part of the 
present map-area, but shut off the outlet of glacial Lake Agassiz to Lake Bar 
low-Ojibway, causing renewed use of the Pikitigushi spillway into Lake Nipigon. 
Further retreat of the ice led to the opening of northward flowing spillways 
north and west of the map-area.

The last stages of Lake Agassiz are marked by signs of wave action on mo 
raines southeast of Winisk Lake at a present altitude of 210 m (Prest 1963, p.10).
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Radiocarbon dating of one of the last outlets, through the present-day Fawn 
River channel establishes that the map-area was free of lake water by shortly 
after 7400 years B.P. (McDonald 1969, p.93).

Once the ice had retreated sufficiently, Hudson Bay was flooded through 
Hudson Strait. The load heretofore imposed on the crust by the ice sheet caused 
a general depression, centred on the Hudson Bay area, over which an extended 
version of Hudson Bay, termed the Tyrell Sea (Lee 1962) spread. The sea ex 
tended on the west side of the bay to a maximum present altitude of 150-200 m 
during the period 7000 to 8000 years B.P. (based on strandlines, etc., Lee 1968).

Since that time the crust has been rising by isostatic adjustment. Webber et 
al. (1970, p.317) suggested on the basis of graphs of glacial uplifts for the Cape 
Henrietta Maria area 280 km to the east, that the maximum marine inundation 
was perhaps 300 m. They derived a curve for the rate and absolute amount of 
uplift and the approximate age of deglaciation by this technique which fits well 
with the data presented thus far. An age of deglaciation suggested by this tech 
nique is between 7000 and 8000 B.P., which agrees with Craig's (1968) figure of 
7000 years for the final disappearance of ice from Hudson Bay. The figure given 
for maximum marine inundation represents perhaps a locally extreme amount of 
isostatic updoming. Craig (1968) indicated the maximum altitude of raised 
shoreline features in the map-area at between 160 m-190 m. The position shown 
on Figure 15 for the maximum advance of the Tyrell Sea includes data from 
Craig (1968) and Lee (1968).

Retreat of the Tyrell Sea was quite gradual because of the lack of relief in 
the Hudson Bay Lowland, and a point about 80 km east of the northeastern part 
of the map-area was still submerged 4000 years B.P. (Webber et al. 1970, p.324). 
The present average rate of uplift for the eastern part of the map-area is about 
2.0mX100 years (Andrews 1970, p.706).

Direction of Ice Movement

Glacial striae, chatter marks, and other directional features suggest that 
most glacial movements were SSW to southwest. Exposures along the Ekwan 
River in particular have preserved traces of the southward movement of the Co 
chrane readvance in the form of striae and some crag and tail structures and 
drumloid hills. J.B. Tyrell (1913b) proposed an earlier "Patricia" glaciation, with 
a centre of accumulation to the southeast of Big Trout Lake on the basis of an 
older set of glacial striae in the Severn River, Big Trout Lake, and Cat Lake 
area, which are found principally on the southern side of outcrops and trend 
N40W. Several striae and grooves with this trend have been found on islands 
principally in the east end of Big Trout Lake (Photo 46). Prest (1963, p.5) also 
mentioned ice movement to the northwest in the Wunnummin Lake area based 
on crescentic gouges. Lee (1969, p.510), apparently without examination of the 
field evidence, has rejected the hypothesis of a Patrician ice sheet. McDonald 
(1969) found no evidence in the Hudson Bay Lowland to support the hypothesis 
of northward flowing "Patrician" glaciere. The authors suggest that the Patri 
cian striae record the movement of a pre-Labrador ice sheet, but whether the di 
rection of flow was from or to the northwest is not decipherable from the evi 
dence thus far accumulated.
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OGS9986

Photo 46-Two directions of glacial grooving and striations on small island just off south shore of 
Ernie Island, Big Trout Lake. Grooving at left indicates ice movement towards the 
northwest; grooving at right indicates a later movement to the southwest.

Glacial Deposits

MORAINES

The moraine systems (see Figure 15, Chart B) in the map-area transect the 
grain of the country, generally striking in a northwesterly and westerly direc 
tion, forming ridges up to 120 m above the level of the surrounding terrain.

The Agutua Moraine (Prest 1963, p.8) marks a standstill and later re-ad 
vance of the east-west moving Lac Seul Lobe. It extends southeast from just 
within the map-area at Nikip Lake to the Windigo Lake area, and out of the 
map-area. This feature is the most impressive in the map-area, rising to a height 
of 110 m and having a lateral extent, including associated outwash deposits, of 
up to 6 km. The western side of the moraine is marked by outwash fans de 
bouching into flat swampy areas with irregular patches of higher ground in the 
area of Windigo Lake. Wave cut terraces and shingle beach deposits were ob 
served in the area of Yoyoy Lake and northeast of the Windigo River.

The Big Beaver House Moraine (Prest 1971, p.732) extends from south of 
Wunnummin Lake WNW past the former settlement of Big Beaver House to 
north of Bearskin Lake and Sachigo Lake. It marks a standstill during the re 
treat of the northern lobe. Prest (1963,p.l4) traced this moraine out of the map-
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area and equated it with the Kawagami Moraine of Tyrell (1913b). However, 
Tyrell referred to an oval patch, probably ground moraine which lies south of 
Bug Lake, not the extension of the Big Beaver House Moraine which passes 
south of Makoop Lake.

This latter feature stands a maximum of 30-45 m above the surrounding ter 
rain. It has few features such as kettle holes etc., and was hence probably cov 
ered by the waters of Lake Agassiz.

A rather poorly defined moraine system extends WSW from just east of the 
Tabasokwia Channel of the Winisk River to south of Croal Lake and Shibogama 
Lake, with an isolated patch south of Kasabonika Lake. This moraine is diffuse, 
consisting of a series of rather low hills on the order of 30 m or less in height, 
which were submerged under the Tyrell Sea. It is here suggested that the name 
Kasabonika Moraine be applied to this feature.

The Agutua Moraine (Prest 1963) extends from Nikip Lake south west wards 
through Agutua and Windigo Lakes.

Minor moraine ridges, in particular a set that are only several kilometres 
long and often in an en echelon pattern, are abundant southeast of the North 
Caribou Lake area (Latitude 52 0 30'N, Longitude 900 10'W). Another series of mi 
nor moraines (not shown) extends from the west end of Eyapamakama Lake 
southeastward almost to Opapimiskan Lake (Latitude 52 0 35'N, Longitude 
90 0 35'W). Most of these ridges are 12-15 m high, 30-45 m wide and surrounded 
with boulder pavement.

Glaciofluvial Deposits

ESKERS

Esker systems are found over much of the map-area as north to northeast 
trending sandy ridges. Typically the ridges are steep sided, about 30-45 m high 
with aprons of outwash material, i.e., boulders and sand, up to 3 km wide. Where 
unmodified by lake action, kettle holes, or a series of intricately branching ridges 
are found. The eskers may be quite sandy, as is common on the eastern side of 
the map-area, or they may contain large numbers of boulders. The ridges form a 
vaguely dendritic pattern with a trend to fewer, longer ridges to the south and 
southwest. Eskers are less abundant in the eastern part, with few found east of 
Winisk Lake except for a rather persistent sandy ridge up to 30 m high which ex 
tends from the south branch of the Ekwan River southward, paralleling the 
Muketei River for a distance and terminating south of the map-area in the Fish- 
trap Lake area. The eskers in the Wunnummin Lake area form prominent ridges 
about 25 m high and about 30 m wide with aprons of outwashed bouldery sand 
material. Those lying north of Kasabonika Lake are rather sandy. The eskers in 
the relatively high terrain areas of Weagamow Lake are frequently marked by 
abundant kettle holes.

All eskers mentioned thus far appear to be associated with the main Labra 
dor ice sheet, other than the one extending south from the Ekwan River which 
on the basis of its location and isolated nature, plus its slightly different trend
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could be associated with the Cochrane I readvance.
The eskers found in the extremely swampy areas to the north and east are 

generally sandier than those in the remainder of the map-area. Those close to 
the Agutua Moraine in particular have a considerable boulder and cobble com 
ponent.

Till, Ground Moraine, Marine Sediments

Pleistocene stratigraphic sections are well exposed in river banks in the east 
ern part of the map-area, in particular the various channels of the Winisk, Ash 
eweig, Shamattawa, Frog (which lies just north of Latitude 54 0 N), Otter, and 
Muketei Rivers. Scattered stratigraphic sections throughout the Hudson Bay 
Lowland are described by McDonald (1969) and Terasmae and Hughes (I960). 
The following points are summarized from their descriptions, amongst others.

The river bank sections, where complete, often show the Missinaibi beds to 
be underlain by a till, and they are in turn overlain by two tills, seen to be in di 
rect contact on the Winisk River, with no intervening sand and gravel beds. The 
two till units persist into the area of Big Trout Lake where Hudec (1964, p. 17) 
described a pale yellow and a light yellow brown till, each with a distinct popula 
tion of included rock fragments. The tills are overlain, in favourable localities by 
lacustrine varved clay, silt, and sand deposits, or fossiliferous marine sediments. 
Ground moraine capped by bedded marine(?) sediments is particularly common 
in the following areas: Kasabonika Lake, the area south of Big Trout Lake and 
the area east and north of Wunnummin Lake.

The marine limit portrayed on Figure 15 (Chart B) is in part based on raised 
beaches etc. but is largely based on the lack of perched boulders in the area 
north of that known to have been occupied by pro-glacial lakes.

Drift Thickness

As knowledge of the depth of overburden is useful in conducting exploration, 
Table 15 was compiled from diamond drill hole logs in the Assessment Files Re 
search Office, Ontario Geological Survey, Toronto, and observations by the au 
thors. Hobson (1964) stated that the average thickness of overburden in the 
Lowland in general is 70 m.

LARGE SCALE STRUCTURES

Most of the information on structural geology collected during surveys of 
this sort has application to the metavolcanic-metasedimentary belts, and is 
therefore discussed as part of the section on each belt. Folding, and the probable 
existence of diapiric structures in the granitic and migmatitic rocks cannot be 
determined with the small amount of data available. In map areas with little or
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Winisk Lake Area

no outcrop the only structural features mappable at this scale are large scale 
faults.

Large scale faults are postulated on the basis of the following criteria:
1) Existence of topographic and/or aeromagnetic linear elements;
2) Brecciated or mylonitized zones;
3)Structural offsets either observed in the mapping or postulated from 
aeromagnetic data;
4) Boundaries between belts (in the sense used by Wilson 1971) are deli 
neated on the basis of differing styles of deformation and lithologic di 
fferences between belts;
5) Granulated or recrystallized wallrock; and
6) Hematization and other alterations of wallrocks.

NORTHWEST-TRENDING FAULTS

The Big Trout Lake-Wunnummin Lake Fault is a well defined fault zone 
that forms part of the west part of the west contact of the south arm of Big 
Trout Lake belt. This northwest striking zone of faulting can be traced on aero 
magnetic map P.575 (ODM-GSC 1970a) north of Big Trout Lake where it splays 
out to the west and south, to Wunnummin Lake where it splays out to the east.

The zone is marked by mylonite, a dense, layered, leucocratic rock with 20- 
25 percent augen-like feldspar porphyroblasts ranging from less than l mm to 4 
mm in diameter. The average porphyroblast is approximately l mm in diameter. 
Zones of mylonite breccia less than 0.3 m in width occur parallel to the foliation. 
In thin section (Photo 47) the porphyroclasts display undulating extinction from 
strain but the fine grained quartz-feldspar groundmass is unstressed and is re 
crystallized. In thin section, layers are seen to bend around the porphyroblasts. 
The mylonite would be classed as an ultramylonite by the criteria of Higgins 
(1971, p.3, 9). From optical data the rock is compositionally similar to the grani 
tic rocks within the area of the mylonite zone, but the plagioclase appears to be 
slightly more sodic than in the surrounding rocks. Staining for potassic feldspar 
gave negative results.

A sharp inflection in the course of the Asheweig River where it crosses the 
fault zone at Latitude 53 0 20.5'N and Longitude 89 050.0'W suggests right lateral 
movement on the fault. Whether this apparent movement is real or just a 
reflection of differential weathering is unknown, and the aeromagnetic maps fail 
to indicate a definite answer.

A second major northwest-trending fault is marked by a zone of displace 
ment and recrystallization which passes south of the "C" shaped northwestern 
end of the Kasabonika Lake-Ekwan River belt and continues southeastward 
along the north flank of the belt, and probably crosses the belt, east of Croal 
Lake. This fault represents the south boundary of the Kenyon Structure, a fault- 
bounded crustal block which extends into the map-area from Manitoba (see Bell 
1971). This fault-bounded block, while not having the status of a structural sub- 
province in terms of size and differing physical properties from its neighbors, is a 
dominantly sediment-filled trough based on the scanty evidence in this map- 
area. Its south edge is marked by some recrystallization and shearing of the me-
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Photo 47-Photomicrograph (crossed nicols) of mylonite showing well developed banding and 
plagioclase porphyroblasts. From mylonite zone flanking south margin of Nemeigusa 
bins Lake arm of the Big Trout Lake belt.

tagreywackes just north of the settlement at Kasabonika.
The Winisk River fault and associated structures in that area are discussed 

by Riley in the Appendix.

NORTHEAST-TRENDING FAULTS

Faults of this trend are thought to have a strike length of up to 120 km. Dis 
placements have already been discussed, see for example, the Kasabonika Lake- 
Ekwan River belt. The principal faults are:

1) The Markop Lake-Kingfisher Lake Fault with a strike length of 77 
km. The Big Beaver House carbonatite complex is probably associated 
with this structure, indicating that activity along it took place as late as 
about 1100 m.y. ago.
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Winisk Lake Area

2) The Obabigan Lake-Michikenis Lake Fault which has a strike length 
within the map-area of 58 km. This fault appears to have controlled the 
emplacement of the Schryburt Lake carbonatite complex, implying 
post-Kenoran activity.
3) The Shibogama Lake Fault extends from Shibogama Lake southwest- 
ward for a distance of 65 km. It, or subsidiary faults just to the east, ap 
pear to have slightly offset migmatite bands south of Kasabonika Lake.
4) Three faults are located in the area of the Winiskisis Channel, and the 
Winisk River at Latitude 53 0 30'N. They appear to slightly offset the 
Kasabonika Lake-Ekwan River metavolcanic belt and associated mig- 
matites.

CRUSTAL BLOCKS WITHIN THE MAP-AREA

Several of the major faults listed above appear to be late structures in that 
they appear to have localized post-Kenoran magmatism, and they are relatively 
high level in that in places, crush zones and mylonitic rocks rather than in 
tensely lineated zones have developed. The Big Trout Lake-Wunnummin Lake 
Fault could well extend west of Big Trout Lake and thence south of the Stull 
Lake belt and although no direct evidence of its existence along the north 
boundary of the Wunnummin Lake belt has been found, it is suggested that it 
persists for some distance in this direction also.

The area north of this proposed fault has been termed the Amisk "volcanic 
belt" by Goodwin (1968, p.77). The metavolcanic-metasedimentary belts within 
this crustal block are characterized by a paucity of metasediments and felsic me- 
tavolcanics and an abundance of mafic and ultramafic intrusions within the 
belts, with the notable exception of the Nemeigasabins Lake arm of the Big 
Trout Lake belt.

The relationship of the Big Trout Lake mafic intrusive complex to the stra 
tigraphy of the enclosing metavolcanics makes any interpretation that this in 
trusion is a simple folded sill questionable (Hudec 1964, p. 12). The fact that 
dikes thought to be related to the volcanic cycle at Big Trout Lake cut both the 
metavolcanics and the mafic complex, further suggests that the intrusion was 
emplaced as part of the volcanic cycle and most likely into already existing an 
ticlinal-synclinal structures of the Big Trout Lake belt and its south arm.

Shearing of the mafic complex, particularly noticeable in the area of Leopard 
Point, reflects at least one period of post-emplacement deformation.

Mapping by Bennett and Riley (1969, p.27) indicated that layered amphi- 
bolites form most of the Big Trout Lake belt west of the map-area to Severn 
River. This would indicate a higher metamorphic grade than has been observed 
in the eastern portion of the belt. Hudec (1964, Map 2045) indicated a break in 
lithology in the western portion of Big Trout Lake which is directly on strike 
with the Big Trout Lake-Wunnummin Lake fault zone. This fault zone is dis 
played very well on aeromagnetic map P.575 (ODM-GSC 1970a). The apparent 
break in lithology that was indicated by Hudec (1964, Map 2045) is probably 
metamorphic in nature and represents layered amphibolites of mafic volcanic or 
igin marginal to the fault zone which are in contact with mafic metavolcanics of 
lower greenschist metamorphic grade to the east. Bennett and Riley (1969, p.27)
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reinterpreted the indicated metasediment^ of Hudec and reclassified them as 
layered amphibolites of mafic volcanic origin.

The apparently sharp contrast in metamorphic grade of the eastern and 
western portions of the Big Trout Lake belt across the Big Trout 
Lake-Wunnummin Lake Fault may indicate that the western portion of the belt 
represents a deeper level of erosion. If this is true, then the western portion of he 
belt has been uplifted with respect to the eastern portion across the Big Trout 
Lake-Wunnummin Lake Fault. It is expected that the foliated granites indi 
cated by Hudec (Map 2045) on Dinwiddie and Misikeyask Lakes are cataclastic 
in nature and perhaps, in part, mylonitic as are the granitic rocks observed on 
the Big Trout Lake-Wunnummin Lake fault zone further south (Map 2292, 
back pocket).

The Amisk block appears to be dominated, within the map-area by anticli 
nal folds of the Big Trout Lake belt, the Kasabonika Lake-Ekwan River belt, 
and the Goose River belt.

Mafic intrusive rocks appear to be associated with the large scale faults1 . The 
Croal Lake and perhaps the Kasabonika Lake stocks appear to be associated 
with the south boundary of the Kenyon Structure. Although the mafic and ul 
tramafic rocks east of Wunnummin Lake appear on the basis of limited exposure 
and petrographic data to predate folding, they could bear some relation to the 
Big Trout Lake-Wunnummin Lake Fault.

The above proposed crustal block would constitute a subdivision of the Gods 
Lake Block, proposed by Wilson (1971, p.43), into two smaller blocks. Certainly 
the southern block composed, within the map-area, of the Wunnummin Lake 
and Weagamow-North Caribou Lakes belts differs in terms of (1) the greater 
abundance of clastic metasediments, (2) the greater abundance of chemical met- 
asediments (iron formation and chert) and (3) structural trend and style (these 
belts are marked by "tighter" isoclinal folding) and trends generally well south 
of east. Most folds in the belts are synclinal as at Weagamow-North Caribou 
Lakes and possibly Wunnummin Lake.

'See also appendix on Winisk River Fault.
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Appendix

Hudson Bay Lowland Area
by

R.A. Riley1

Introduction

During the latter half of 1971 licenses of occupation covering an area of the 
Hudson Bay Lowland between the Severn and Ekwan Rivers were granted to 
several exploration companies and individuals by the Ontario Department of 
Mines and Northern Affairs (now Ontario Ministry of Natural Resources). The 
licenses of occupation were centred in the area of the Winisk River (approxi 
mately 54 0 15'N; 870 15'W) and were acquired by the companies and individuals 
concerned to cover and border a major northwest-trending linear aeromagnetic 
structure whose source was thought to lie in the Precambrian basement. The 
structure was interpreted as a fault by Ayres et al. (1969), an interpretation since 
substantiated by diamond drilling, and was named the Winisk River Fault 
(Ayres et al. 1971b).

Approximately 324,700 acres (1314 km2) of the northeast corner of the area 
investigated by Operation Winisk Lake were included within eight of the licen 
ses of occupation covering or bordering the Winisk River Fault (Figure 16, Chart 
B, back pocket). The following is a brief summary of the exploration program 
carried out on these licenses and its results, both geological and economic.

This area first came to the attention of the exploration fraternity with the 
release in 1968 of aeromagnetic maps by the Geological Survey of Canada and 
Ontario Department of Mines that indicated anomalies of regional structural 
importance. In discussing these anomalies Ayres et al. (1969) made the following 
interpretations: (1) the strong north west-trending linear anomaly represented a 
major fault zone; (2) three areas displaying a distinctive "bird's-eye maple" aero 
magnetic pattern, and in part traceable westward into central Manitoba where 
they reflect granulite and amphibolite facies rocks assigned by Bell (1966) to the 
Pikwitonei Subprovince, represented Pikwitonei Subprovince-type rocks of un 
known composition and metamorphic grade.

The significance of the latter point is derived from the fact that Bell (1971) 
indicated that the boundary between what he subsequently defined as the Pi 
kwitonei Province and the Churchill Province to the west and north was a major 
shear zone. This fact is well documented in the Setting Lake-Thompson-Assean 
Lake area (Kornik 1969) where the close spatial and genetic relationship of this 
major fault zone to the ultramafic rocks hosting the Thompson nickel deposits 
was early realized (Davies et al. 1962). Exploration in the Winisk River area was 
therefore prompted by the postulated presence in the area of major regional tec 
tonic zones along which nickel-bearing ultramafic rocks similar to those in the 
Thompson area may have been localized.

Exploration activities known to have been carried out in the map-area are 
summarized in Table 16.

1 Formerly Resident Geologist, Ontario Ministry of Natural Resources, Red Lake. 
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Winisk Lake Area

General Geology

The aeromagnetic expression of the Precambrian basement coupled with the 
results of the diamond drilling programs permit a generalized differentiation of 
the main types of Precambrian rocks covered by the licenses of occupation. The 
most striking aeromagnetic feature on Figure 16 is the well defined northwest- 
striking Winisk River Fault. Northeast of the fault the unique pattern of small, 
oval, closely-spaced aeromagnetic highs and lows, described as a "bird's-eye ma 
ple" pattern by Bell (1971), characterize a unique porphyritic pyroxene-bearing 
granitic rock, predominantly quartz monzonite in composition. Bordering the 
Winisk River Fault on the southwest are two distinct aeromagnetic highs, one 
oval, the other arcuate, which give expression to underlying metasedimentary 
(and probably metavolcanic) rocks. The prominent north-trending aeromagnetic 
high in the northeast corner of the map-area probably represents metavolcanic- 
metasedimentary rocks as do a few small scattered sharp to diffuse east- to 
southeast-trending aeromagnetic highs southwest of the Winisk River Fault 
(Figure 16).

On Winiskisis Channel and one of the nearby tributaries of the Winisk Riv 
er, Thurston et al. (Map 2287, back pocket) have noted several outcrops of gab 
bro, and this rock type is thought to be primarily responsible for the associated 
aeromagnetic anomalies. Gabbro is not known to be present in the area of the 
Winisk River Fault herein discussed, however further investigation may estab 
lish that some of the aeromagnetic anomalies interpreted in Figure 16 to reflect 
metasediments and metavolcanics may in actuality reflect, in whole or in part, 
mafic intrusive rocks.

Diamond drilling immediately east of the map-area and outcrops south of 
the thick mantle of Pleistocene and Recent cover suggest that those areas south- 
west of the Winisk River Fault displaying low aeromagnetic relief are mainly un 
derlain by trondhjemite and granodiorite, which in the areas of higher magnetic 
relief, probably contain inclusions of highly metamorphosed volcanic and sedi 
mentary rocks.

Several varieties of granitic dikes, minor pegmatite and rare quartz diorite 
cut the granitic rocks north of the fault. Various types of granitic dikes and mi 
nor to abundant pegmatite cut the granitic rocks and metasediments south of 
the fault and, accompanied by rare lamprophyre, the fault zone itself.

Inclusions of highly metamorphosed volcanic rocks occur in both the south 
western trondhjemite-granodiorite complex and the northeastern quartz mon 
zonite unit, and these along with the drill-indicated metasediments (and proba 
ble associated metavolcanics) are thought to be the oldest rocks in the map-area. 
Radiometric ages for the massive, unrecrystallized pyroxene-bearing quartz 
monzonite north of the Winisk River Fault are not available. However, MacAus- 
lin (1972) reported a K/Ar age of 2740 ±55 m.y. for mylonitic quartz monzonite 
from Kennco Explorations (Canada) Limited diamond drill hole W-2, drilled in 
the Winisk River Fault. This date must be considered a minimum age for the 
quartz monzonite because of the probable loss of argon from the rocks within the 
fault zone during cataclasis. Bostock (1970) reported K/Ar ages of 2505 m.y. 
from biotites in massive granodiorite on the west side of the Sutton Inlier about 
160 km east of the map-area. This rock unit exhibits an aeromagnetic expression
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similar to that unit in the map-area south of the Winisk River Fault suggesting 
similar lithologies. The ages are typical of those determined in the Cat Lake Belt 
(Stockwell et al. 1970) west and south of the Paleozoic cover, and until better 
data is available, can probably be considered as approximate minimum ages for 
granitic rocks south of the Winisk River Fault.

The diamond drilling programs carried out in the northeast corner of the 
Operation Winisk Lake area by Kennco Explorations (Canada) Limited and De 
nison Mines Limited have indicated a major change in the position of the Pre- 
cambrian-Paleozoic boundary as defined by Norris et al. (1967). This change in 
boundary position was noted by Riley (1972) and is herein refined with the addi 
tion of further data (Figure 16, Chart B, back pocket).

Paleozoic bedrock was not encountered in the diamond drilling programs un 
dertaken in the area. With the exception of Hole 1-71-17 of Denison Mines Lim 
ited there was no indication of surficial weathering of the Precambrian bedrock 
at the Pleistocene-Precambrian interface. In Hole 1-71-17 the first 1.2 m of core 
contained hematite-coated fractures and appeared to have undergone slight surfi 
cial alteration similar to that encountered in Precambrian rocks underlying Pa 
leozoic cover to the northwest. This alteration probably reflects the presence of a 
fracture system with access to the pre-Pleistocene surface, and which carried sur 
ficial water to depths beyond those later removed by glaciation. Undoubtedly 
the Paleozoic boundary shown in Figure 16 will be further refined as more data 
becomes available.

ROCKS NORTH OF THE WINISK RIVER FAULT

Pyroxene-bearing granitic rocks were intersected in Denison Mines Limited 
drill holes 1-71-17, 2-71-17, and 3-71-17.

The pyroxene-bearing granitic rocks of the Winisk River area are mainly 
quartz monzonite but occasional granodiorite and trondhjemite phases are pres 
ent. The rock is predominantly pink grading to grey, massive to well foliated, 
generally medium-grained, and commonly contains abundant euhedral to au- 
gen-shaped microcline and perthite phenocrysts. Potassium feldspar, mainly as 
phenocrysts but including some fine-grained material in the matrix, forms about 
26 percent (range 2-50) of the rock. Other major constituents are 42 percent (28- 
62) plagioclase - An25 (range An16.34 ), 20 percent (10-44) pale blue to white anhe 
dral quartz which acquires an increasing lenticular habit with increasing catacla 
sis, 4 percent (0-7) biotite, 2 percent (0-10) myrmekite commonly bordering po 
tassium feldspar, less than l percent (0-3) amphibole, slightly more than l 
percent (0-5) clinopyroxene and rare antiperthite. Typical accessory minerals are 
ubiquitous magnetite, euhedral to subhedral sphene, zircon, allanite, and apa 
tite, and minor epidote, leucoxene and rutile. Secondary minerals include: am 
phibole, carbonate, and minor chlorite which have developed from clinopyrox 
ene; chlorite and epidote after biotite; and sericite, epidote, and carbonate which 
have been produced by the breakdown of plagioclase.

The similarity of the aeromagnetic pattern in the Winisk River area with 
that over the granulites and related amphibolite facies rocks of the Pikwitonei 
Province in central Manitoba prompted Bell (1966), Riley et al. (1970), and Bos-
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tock (1970), to suggest that the "birds-eye maple" aeromagnetic pattern in this 
area reflected similar rock types. However, drilling both within and without the 
present map-area has confirmed that the "birds-eye maple" aeromagnetic pat 
tern in the vicinity of the Winisk River reflects in general the above described 
quartz monzonite.

Several features of the quartz monzonite including a) the absence of ortho 
pyroxene, b) the abundance of microcline, generally unstable in granulite facies 
rocks, c) the rarity of antiperthite potassic feldspar in the plagioclase, and d) the 
scarcity of metamorphic textures (except those resulting from cataclasis) indi 
cate that this pyroxene-bearing rock is not a granulite. In contrast, the primary 
shapes of the sphene, allanite, zircon, and apatite grains, the large size and the 
well developed, distinct subhedral shapes of many of the plagioclase and micro 
cline grains, the lack of alteration in the large microcline phenocrysts, and the 
lack of granoblastic texture, except in those areas where recrystallization results 
from cataclasis, strongly suggest a magmatic origin for the rock. It is interesting 
to note that Bell (1971) described a somewhat similar rock located on the west 
side of the Split Lake Fault in Manitoba (95 000'W; 55 040'N). However, unlike 
the pyroxene-bearing quartz monzonite of the Winisk River area, the Split Lake 
variety is gneissic rather than massive and contains hypersthene rather than cli 
nopyroxene.

Numerous inclusions ranging from 10 cm to l m or more in core length occur 
in the quartz monzonite. These inclusions are generally grey-green, equigranu 
lar, fine to medium grained, and display a weak to moderate foliation. They are 
composed of 52 percent (range 43-75) plagioclase - An26 (Ann .35), 16 percent (2- 
41) pyroxene, 13 percent (3-33) biotite, 3.5 percent (0-10) green amphibole, 2.5 
percent (tr-10) quartz, and 2 percent (0-8) potassium feldspar. Magnetite, 
sphene, and apatite are present. Slight to moderate retrogressive metamorphism 
is evident in the common replacement of pyroxene by fibrous amphibole and, to 
a lesser extent, epidote, the replacement of biotite by chlorite and epidote, and 
the replacement of plagioclase by carbonate and minor epidote. The inclusions 
probably represent reconstituted volcanic material.

In drill hole 2-71-17 a later cross-cutting phase of quartz monzonite is distin 
guished by well defined contacts and a pronounced medium-grained matrix. A 
second intrusive phase has both intrusive and gradational contacts, contains 
only very minor amounts of mafic minerals, large feldspar phenocrysts, and con 
tains a higher proportion of potassium feldspar than the typical pyroxene-bear 
ing quartz monzonite. Also present in the same hole was a foliated, equigranular, 
fine-grained, chlorite (after biotite) quartz monzonite dike about 0.3 m thick. 
Two narrow (less than 0.9 m core length) medium-grained, equigranular, pink 
quartz monzonite dikes containing minor biotite (2 percent) and secondary epi 
dote (5 percent) were intersected in hole 1-71-17. Both dikes show evidence of re 
trograding and incipient development of flaser textures. Two sections of pink 
quartz-feldspar pegmatite 10 cm and 30 cm thick were noted in holes 2-71-17 
and 3-71-17 respectively.

Drill holes 1-71-17 and 2-71-17 both intersected fine-grained intermediate 
dikes ranging from 15 cm to 4 m in thickness along the core axis. The larger 
dikes show evidence of chilling and range from fine-grained at the contacts to 
medium-grained in the centres, are equigranular, massive to poorly foliated, and 
dark grey in colour. A thin section of the coarser grained section of a thick dike
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in drill hole 1-71-17 indicated it to be a quartz-diorite composed of 70 percent 
plagioclase (An32 ), 15 percent quartz, 10 percent biotite, 2 percent clinopyroxene, 
and l percent hornblende. Magnetite, apatite, and sphene are the accessory min 
erals present. Minor alteration is present in the form of secondary amphibole 
and carbonate replacing pyroxene, and sericite replacing plagioclase.

WINISK RIVER FAULT ZONE

Kennco Explorations (Canada) Limited's holes W-1 and W-2 intersected the 
Winisk River Fault. Rocks encountered in these holes range from sheared quartz 
monzonite to mylonite in which rare small grains of potassium feldspar or occa 
sional small rock fragments occur in a very fine-grained matrix composed prima 
rily of granular feldspar, quartz, chlorite, and epidote. Rare narrow veinlets of 
pseudotachylite are also present.

In moderately cataclastic varieties, alteration of hornblende and biotite to 
chlorite and epidote, and plagioclase to sericite, epidote, and carbonate is com 
mon.

Two narrow lamprophyre dikes about 15 cm thick are present in Kennco 
hole W-l. The dikes are massive, fine-grained, porphyritic, and may be brecciat 
ed. They are composed of carbonate (60 percent), serpentine after olivine (25 
percent), biotite phenocrysts (8 percent), titaniferous magnetite-leucoxene (6 
percent), minor phlogophite mainly as rims on biotite grains, and intergranular 
apatite.

ROCKS SOUTH OF THE WINISK RIVER FAULT

Metasediments

Diamond drill holes W-3 and W-4 were drilled by Kennco Explorations 
(Canada) Limited and intersected Early Precambrian metasediments. Present in 
the upper part of drill hole W-3 is a fine-grained sandstone containing minor but 
variable amounts of biotite (l to 5 percent). In the lower part of the hole the 
sandstone is medium-grained and biotite forms as much as 20 percent of the 
rock. Interbedded with the sandstone are narrow beds of actinolite-biotite schist 
representing metamorphosed mafic siltstones and mudstones. Metamorphic 
grade as displayed by the mineralogy of the sedimentary rocks is equivalent to 
the lower almandine-amphibolite facies of Winkler (1967). These metasediments 
are cut by narrow, discordant, pink, epidote-quartz-feldspar pegmatite dikes and 
by narrow, concordant, white quartz-feldspar pegmatite dikes.

Fine-grained metasiltstone, sandy in part, was the main rock type encoun 
tered in drill hole W-4. It is commonly interbedded with subordinate thin-bed 
ded argillite and pyritiferous argillite, and minor oxide iron formation and ferru 
ginous sandstone. The presence of volcanic fragments and relatively large 
plagioclase and quartz grains in a fine-grained granular matrix suggest a tuffa 
ceous origin for some narrow units. The presence of volcanic rock fragments in
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some coarser sandstone units indicates local derivation of the sediments from an 
eroding volcanic pile. The metamorphic grade of the metasediments in hole W-4 
is middle greenschist facies (Winkler 1967).

Granitic Rocks

Within the Operation Winisk Lake map-area no drill holes penetrated the 
granitic rocks southwest of the Winisk River Fault. However, one diamond drill 
hole drilled by Hanson Mines Limited on Permit 29 about 1.5 km east of the 
map-area penetrated granitic rocks thought to be generally representative of the 
granitic rocks within the map-area south of the Winisk River Fault. The pre 
dominant rock type in this hole was a leucocratic, white to pink, fine- to me 
dium-grained, biotite to hornblende-biotite trondhjemite. The composition of 
the trondhjemite is 75 percent plagioclase (Ann), 12 percent quartz, 6 percent 
microcline, 3 percent biotite, and minor variable amounts of hornblende. Acces 
sory minerals consist of ubiquitous magnetite, and minor apatite, sphene, and 
zircon. Biotite in places is replaced by chlorite and epidote, hornblende by epi 
dote, and plagioclase by sericite.

Syenodiorite

The other major rock type intersected by the Hanson Mines Limited drill 
hole consists of a grey to grey-green, equigranular, fine- to medium-grained, foli 
ated biotite-hornblende syenodiorite which occurs in core sections from 0.9 to 9 
m long separated by leucocratic trondhjemite. The somewhat retrograded syeno 
diorite contains about 74 percent plagioclase (An20), 10 percent hornblende, up 
to 5 percent each of biotite, microcline, and quartz. Sphene and magnetite are 
ubiquitous in minor amounts. Epidote is secondary after hornblende and biotite, 
chlorite is secondary after biotite, and plagioclase in places shows slight altera 
tion to sericite and carbonate. This rock type probably represents reconstituted 
mafic volcanic rocks, large blocks of which were included within and conse 
quently highly recrystallized by the engulfing trondhjemite.

Economic Geology

The results of the exploration programs in the Operation Winisk Lake sec 
tion of the Winisk River area have not been encouraging. The various airborne 
surveys carried out in the area indicate numerous conductive zones, however 
ground geophysical follow-up of some of these anomalies suggested that many of 
them reflected conductive overburden. No bodies of ultramafic rock, the prime 
target in view of the geological conditions thought to exist in the Precambrian 
basement in the Winisk River area, were discovered by the exploration programs 
undertaken. Two drill holes did penetrate metasedimentary rocks containing 
variable amounts of stringy to massive pyrite and pyrrhotite.
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Holes 1-71-17 and 2-71-17 drilled on Permit 17 by Denison Mines Limited 
were spotted to test one of the best vertical loop electromagnetic anomalies on 
the permit area. Associated with the vertical loop anomaly was a coincidental 
horizontal loop anomaly and a flanking magnetic anomaly. Drill hole 3-71-17 
was collared about 600 m west and was drilled to test a similarly conductive zone 
lying along the axis of a magnetic high. All three holes encountered porphyritic, 
pyroxene-bearing quartz monzonite containing l to 2 percent magnetite and 
trace amounts of pyrite. According to Wahl (1971) the anomalies reflected small 
(less than 15 cm) water filled shear zones in the quartz monzonite but there ap 
pears to be no reason to discount the possibility that they were produced by con 
ductive overburden. Thirteen samples of quartz monzonite from the above holes 
were tested for magnetic susceptibility and were found to lie between 1.54 x l O'4 
cgs and 83.2 x l O'4 cgs with an average of 42.3 x l O'4 cgs, values which are within 
the range of those magnetic susceptiblities measured on serpentinites collected 
throughout North America (Wahl 1971).

Kennco Explorations (Canada) Limited's holes W-1 and W-2 (and W-2A 
which did not reach bedrock) were drilled to intersect several parallel weak Tu- 
ram conductors located on the magnetic lineament reflecting the Winisk River 
Fault. Although trace amounts of pyrite were present as disseminations and 
rarely along shear planes in the mylonite, no conductors were noted in the core 
and the electromagnetic anomalies must be attributed to conductive overbur 
den.

Kennco Explorations (Canada) Limited's hole W-3 was spotted to test six 
weak Turam anomalies lying parallel or subparallel to a strong magnetic high. 
The principal rock type intersected was fine-grained metasandstone carrying 
less than l percent disseminated sulphide mineralization. Two zones about 20 
cm thick at a core depth of about 301 m contained 5 to 10 percent pyrrhotite and 
minor pyrite. The Turam anomalies however are thought to reflect conductive 
overburden.

Kennco hole W-4 was drilled to test a strong, multiple electromagnetic con 
ductor zone lying parallel to and on both flanks of a strong magnetic anomaly. 
This hole intersected fine-grained metasiltstone containing narrow (up to 5.5 m) 
units of argillite, mixed argillite and fine-grained metasandstone, and mixed 
magnetite-chert iron formation and fine-grained metasandstone. The argilla 
ceous units are commonly contorted and may contain up to 20 percent pyrite, 
predominantly as thin layers parallel to the bedding.

The drill hole on the C.J. Sullivan permit was located about 1.5 km east of 
the map-area and was drilled on a moderate to strong airborne electromagnetic 
anomaly associated with a broad aeromagnetic high. Interpretation of ground 
horizontal and vertical loop electromagnetic survey results suggests a broad stee 
ply dipping conductive zone with strike length of more than 460 m at a depth of 
slightly less than 30 m (Paterson 1971). Drilling indicated the anomalous area to 
be underlain by leucocratic trondhjemite and minor syenodiorite and provided 
no explanation as to a bedrock conductor source. It is assumed that the anoma 
lous conditions detected by the geophysical surveys are present in the Recent 
and Pleistocene sediments overlying Precambrian bedrock.

In summary, most of the electromagnetic anomalies tested by diamond drill 
ing have their source in the overlying unconsolidated Pleistocene and Recent 
sediments. Geophysical results suggest a similar source for many of the untested
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airborne conductors. To date no success has been achieved in differentiating (1) 
conductive responses caused by conductive overburden, (2) a conductive layer 
along and associated with the top of the Precambrian, or (3) conductive zones 
within the basement. Further, the presence of ultramafic rocks has not been sub 
stantiated by the exploration programs undertaken to date. However, the basic 
hypothesis that ultramafic rocks similar to those hosting the nickel-copper ore- 
bodies in the Thompson area of Manitoba may occur in the vicinity of the Win 
isk River Fault, or one of its subsidiaries, has been investigated in only a prelimi 
nary fashion. This fact, in conjunction with the highly favourable geological 
conditions that exist in the area, certainly suggest that further exploration is 
warranted.
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Figure 2—Geology of the Big Trout Lake area.Geology by R. P. Sage and W. R. Troup
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Figure 3—Structural interpretation of the Opapimiskan Lake area of the Weagamow—North Caribou Lakes belt.
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Figure 10—Aeromagnetic map of the Winisk Lake area with superimposed 
outline of granitic rocks (map units 5 and 6). Aeromagnetic 
base from ODM-GSC maps P.575 and P.576 (1970).
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^^^H laceous dolomite; dolomitic limestone;
H^^H limestone.

UNCONFORMITY 
EARLY PRECAMBRIAN 

FELSIC INTRUSIVE ROCKS
GRANITIC ROCKS (SUPERIOR 

PROVINCE TYPE)

Trondfijemiie, granodiorite, syenodio- 
*..-.-.;.- : rite, quartz monzonite.

WINISK RIVER QUARTZ 
MONZONITE^

Quartz monzonite, minor granodiorite, 
trondhjemite.
INTRUSIVE CONTACT

MAFIC INTRUSIVE ROCKS

Metagabbro.

INTRUSIVE CONTACT

METAVOLCANICS AND 
METASEDIMENTS

•JH Mafic to intermediate metavolcanics, 
rTl sandstone, ferruginous sandstone, iron

———l formation, siltstone, argillite, marble, 
amphibolite.

^Cenozoic rocks are not shown on the map,
^Paleozoic sedimentary rocks cover the Precambrian 
rocks except In the southwest Quarter and the Sutton 
Lake area in the northeast comer of the map-area.
cPrecambrian rocks extend as basement under the 
Paleozoic rocks. In areas covered by Paleozoic rocks 
the coding indicates this basement geology, not sur 
face geology.

dCode 5/3 indicates Winisk River Quartz Monzonite 
(map-unit 3), overlain by Carbonate Rocks (map- 
unit 5),

SYMBOLS

Figure 16—Aeromagnetic map of the Winisk River area (Hudson Bay Lowland) with superimposed geology of the Precambrian basement.

Geological boundary, deduced from 
geophysics.

Paleozoic ^Precambrian contact, 
deduced from geophysics.

Magnetic contour, value in gammas.

Lineament or fault.

Drill hole.

Ground geophysical grid.

Exptoratian permit boundary.

Exploration permit; mining property, 
unsurveyed.

EXPLORATION PERMITS, 
_____PROPERTIES^^^

1. Canadian Nickel Co. Ltd. (Expl. Lie. 14845, Permit 
til).

2. Canadian Nickel Co. Ltd. (Expl. Lie. 14846, Permit
#14).

3. Cominco Ltd. (Expl. Lie. 14805, Permit #8).
4. Cominco Ltd. (Claims).
5. Denison Mines Lid. (Expl. Lie. 14842, Permit #17).
6. Ethyl Corp. Canada Ltd. (Expt, Lie. 14847, Permit

#16).
7. Geophysical Engineering and Surveys Ltd. (Expl. 

Lie. 14852, Permit #24).
8. Henson Mines Ltd. (Sup/. Lie. 14850, Permit #26).
9. Homestake Mineral Dev. Co. (Expl. Lie. 14854,

Permit # 28).
W. International Nickel Co. of Canada Ltd., The (Expl. 

Lie. 14843, Permit #13).
11. International Nickel Co. of Canada Ltd., The (Expl. 

Lie. 14844, Permit #15).
12. Kennco Explors. (Canada) Ltd. (Expl. Lie. 14757, 

Permit #6).
13. Kennco Explors. (Canada) Ltd. (Expl. Lie. 14849, 

Permit #25).
14. Mcintyre Porcupine Mines Ltd. (Expl. Lie. 14839. 

Permit #9).
15. Nordev Resources ltd. (Expl. Lie. 14856, Permit

#19).
16. Nordev Resources Ltd. (Expl. Lie. 14857, Permit

#20).
17. NortJev Resources Ltd. (Expl. Lie. 14859, Permit

#21).
18. Nordev Resources Ltd. (Expl. Lie. 14865, Permit

#22).
19. Se/co Mining Corp. Ltd. (Expl, Lie. 14840, Permit

#10).
20. Se/co Mining Corp. Ltd. (Expl. Lie. 14841, Permit

#11).
21. Sherritt Gordon Mines Ltd. (Claims).
22. Sullivan, C. John (Expl. Lie. 14862, Permit #29).
23. Teck Mining Group Ltd. (Expl. Lie. 14853, Permit

#23).
24. Texasgulf, Inc. (Expl. Lie. 14851, Permit #18),
25. United Asbestos Inc. (Expl. Lie. 14955, Permit

#27).

Information current to December 31, 1973.

SOURCES OF INFORMATION

Compilation by R. A. Riley, 1973. 1974.

Geology interpreted from aeromagnetic maps 
supplemented by outcrop and diamond drill 
information.

Geological Survey of Canada: Aeromagnetic Maps 
7269G. 7270G. 7276G, 7277G.

Geological Survey of Canada: Paper 70-42 
by H. H. Bostock, 1971.



MINERAL PRODUCTION AND RESOURCES

There has been no recorded mineral production in the area covered 
by this map sheet. Occurrences of gold, and copper are recorded. 
The area borders on t he Hudson Bay Lowlands and is low and swampy, 
as a result prospecting has, in the past, been limited. Prospectors 
passed through the area in the late 1930's, but little work is known lo 
have been done then. Conwest Exploration Company Limited drilled 
six holes totalling 2226 feet on a copper occurrence in the Peeogwan 
Creek area. A copper occurrence at Sourdough Rapids on the 
Asheweig River prompted some staking activity in 1971-72.

Sand and gravel deposits are found in the numerous eskers in the 
western part of the area, but in the eastern half of the area they are 
only found along the banks of the major rivers.

THE MAP INDEX

The red letters and numbers in the borders provide a location re 
ference system based on that of Map 2148, Ontario Mineral Map, 1968.

HOW TO OBTAIN ADDITIONAL INFORMATION

Published geological maps used as a reference in the preparation of 
this sheet are shown on index maps 2088, 2089, and 2090 of the 
Ministry of Natural Resources, Toronto and Index Sheet 53 of the 
Geological Survey of Canada, Department of Energy, Mines and 
Resources, Ottawa.

Fouruncoloured preliminary maps at a scale of one inch to two miles 
covering this sheet have been issued as Ministry of Natural Resources 
Preliminary Maps P.713 Kasabonika Lake, P.714 Winiskisis Channel, 
P.715 Wapikopa Lake and P.716 Winisk Lake, Two uncoloured pre 
liminary geological maps at a scale of one inch to four miles are 
available from the Director, Geological Survey of Canada. These are: 
Map 5-1963 Wunnummin Lake and Map 4-1962 Lansdowne House. A 
third map at a scale of 1:1,000,000 entitled Hudson Bay Lowlands is 
available from the same source.

Published geological reports covering this area are listed in Ontario 
Department of Mines Bulletin 25 and Supplements and in the Indexes 
of Publications, Geological Survey of Canada.

Topographic maps of the area are available from Ontario Ministry of 
Natural Resources, Toronto or the Topographic Survey, Department 
of Energy, Mines and Resources, Ottawa.

Aeromagnetic maps covering the area may be obtained from the 
Ministry of Natural Resources, Publications Office, Toronto or the 
Director, Geological Survey of Canada, Ottawa.

Air photographs at a scale of one inch to one quarter m i le are available 
from Photo Library, Administrative Services Branch, Ministry of 
Natural Resources, Parliament Buildings, Toronto.

The metals involved in the known mineral occurrences are listed on 
Map 2148, Ontario Mineral Map, 1968, Additional information on 
mineral occurrences may be obtained at the office of the Resident 
Geologist, Red Lake. Mining claim maps and additional information 
for the prospector may be obtained at the office of the Mining 
Recorder for this area at Sioux Lookout.

GEOLOGICAL RELIABILITY DIAGRAM

A 1" to 2 mile, Helicopter supported regional 
reconnaissance mapping.

B 1" to 4 mile, Reconnaissance mapping,

C 1:1,000,000, Regional reconnaissance mapping.
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KENORA DISTRICT

Scale 1:253,440 or l Inch to 4 Miles

Scale, l inch to 200 miles 

N.T.S. reference 430, 43E, 53A, 53H

LEGEND

CENOZOIC

QUATERNARY
PLEISTOCENE AND RECENT 

Till, clay, sand, gravel, boulders.1

UNCONFORMITY

PALEOZOIC 

SILURIAN6

8 Severn River Formation (dolomite 
shaly dolomite, limestone),

ORDOVICIAN*

7 Unsubdivided.
7a Bad Cache Rapids Croup (sandstone, 

dolomitic limestone, limestone).
UNCONFORMITY

PRECAMBRIAN
EARLY PRECAMBRIAN (ARCHEAN)

FELSIC INTRUSIVE AND 
METAMORPHIC ROCKSc-d

FELSIC INTRUSIVE AND HYBRID 
ROCKS

6 Unsubdivided.
6a Massive rocks.
6b Foliated rocks.
6c Porphyritic or porphyroblastic rocks.
6d Biotite and oiotite-hornblende

trondhjemite to quartz monzonite. 
6e Hornblende and hornblende-biotite

trondhjemite to quartz monzonite. 
6f Hornblende and hornblende-biotite

granite. 
6g Biotite and fjiotite-hornb/ende

granite. 
6h Biotite and hornblende granite

gneiss.
6j Syenitic rocks. 
6k Pegmatite, aplite, and granitic veins.

INTRUSIVE OR GRADAT1ONAL CONTACT

MIGMATITIC ROCKS*
5 Unsubdivided.
5a Biotite-Quartz-feldspar gneiss (meta- 

sedimentary migmatite > 25J6 gra 
nitic material).

5b Hornblende-feldspar-quartz gneiss 
(metavolcanic migmatite > 25^, gra 
nitic material).

MAFIC TO ULTRAMAFIC INTRUSIVE 
ROCKS

4 Unsubdivided"
4a Gabbro.
4b Diorite, Quartz diorite

3 Unsubdivided.0
3a Quartzite, arkose, greywacke,
3b Conglomerate.
3c Shale, slate.
3d Biotite-quartz-fe/dspar schist and

gneiss (with minor hornblende). 
3e Migmatizedmetasediments(10-25' l̂

granitic material). 
3f Stauroute-bearing metasediments.

METAVOLCANtCS
FELSIC METAVOLCANICSf

2 Unsubdivided.0 
2a Rhyolite to dacite. 
2b Tuff, banded and lapilli tuff. 
2c Agglomerate, breccia. 
2d Porphyritic flow, quartz-feldspar 

porphyry.
MAFIC TO INTERMEDIATE 

METAVOLCANICS''
1 Unsubdivided.0
1a Basalt to andesite, massive to foliated.
1b Basalt to andesite, pillowed.
1c Mafic tuff, agglomerate.
1d Layered amphibolite.
1e Metadiabase (coarse-grained flows

or intrusions), 
lg Migmatized mafic metavo!canics(1Q-

25*X, granitic material).

IF Iron formation. 3

Sulphide mineralization.

a Not shown on map except as eskers, moraines or 
outwash deposits.

b Paleozoic subdivisions after B. V. Sanford, A. W. 
Norris, and H. H. Bostock, GSC Paper 67-60, 1968.

c Rocks in unit 6 are coded with two letters, one indi 
cating texture, and the other rock type, e.g. 6b, j, 
describes a foliated syenitic rock.

d The contacts between predominately granitic and 
predominately migmatite terrains are based on geo 
physical data; therefore rock units of granitic rocks 
witt occur in migmatite areas and vice versa. Also, 
unit 5 provisionally includes: some foliated granitic 
rocks; inclusion-rich areas of granitic rock; and meta 
morphosed granitic rocks.

e Rock identification based on airborne observation. 

' Age relations between units 1,?, and 3 are unknown.

3 Iron formation (associated with formations of strati 
graphic unit 1),

The letter "C" preceeding a rock unit number, for 
example "C5" indicates that the rock unit position 
and identification has been compiled from published 
and unpublished data and assessment files; the out 
crops were not examined.

The lettei "D" preceeding a rock unit number, for 
example "D2", indicates identification from diamond 
drill core.

The letter "G" preceeding a rock unit number, for 
example "66", indicates interpretation is based on 
geophysical data in drift covered areas.

7/4 indicates extension of Precambrian rocks under 
Paleozoic rocks, based on aeromagnetic information.

SYMBOLS

Drum lin. 

String bog. 

Moraine. 

Esker.

Kames and terraces associated with 
eskers.

Outwash fan. 

Geological boundary. 

Fault

Fault in Precambrian rocks underlying 
Paleozoic rocks.

Smaller community. 

Mineral occurrence.

Township boundary, meridian, or base 
line.

METAL REFERENCE

Cu .Copper Fe .Iron

Miles 2 l 12 18

Metres 5000 10 20 30 Kilometres

MAP COMPILATION SOURCES

Geology and geological compilation by P. C. Thurston, 
G. M. Siragusa, and R. P. Sage, with added infor 
mation in the northeastern corner by Ft. A. Riley, Geo 
logical Branch, 1971-1973.

Geology from published maps of the Division of Mines, 
and Geological Survey of Canada, unpublished maps 
of mining companies, and assessment files.

Cartography by P. A. Wisbey and assistants, Surveys 
and Mapping Branch, 1973.

Map base compiled from sheets 43D, 43E, S3A, 53H 
of the National Topographic System.
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THE MAP INDEX

The red letters and numbers in the borders provide a location 
reference system based on that of Map 2148, Ontario Mineral
Map, 1963

MINERAL PRODUCTION AND RESOURCES

Recorded exploration activky r fn 1 - aif-s bc-:;ar \:\ ;he \3\t- 
1920's (due in part to its remoteness), and has been sporae:c 
since then. There is evidence of early activity on Muskrat Darr. 
Lake, Eyapamikama Lake and in the area around Opapimiskan 
Lake. The most active period of exploration has been since 
1945, with early activity on gold occurrences by Rio Tinto 
Canadian Exploration Limited in Ihe Libert Lake are--; g-a i., y 
Kenpot Mines Limited south o 1 Opapimiskan Laxc ; -n !-,-.- i a k; 
1950'R and early 1960's.

Canadian Nickel Company drilled several minor sulphide 
occurrences around and soulh of Big Trouf Lake and in [he 
Wunnummin Lake area in the period 1969-1972. In addition they 
drilled several diamond drill holes east of North Caribou Lake 
in the early 1960's. Teal Exploration Limited drilled 17 holes 
totalling 5,257 feet on an occurrence of chalcopyrite, pyrite, 
galena and tetrahedrite in a shear zone along Ihe contact be 
tween mafic metavolcanics and metadiorite east of Agutua 
Arm of Weagamow Lake (the ground has since reverted 
to the Crown). International Nickel Company of Canada (INCO) 
did diamond drilling near Miseykeysask Lake in the Kino Lake 
area, and north of Derniere Lake, and in the Misquamaebin 
Lake area in the late. 1960's and early 1970's. West of the 
Severn River INCO did a ground magnetic survey and in 1972 
did an airborne magnetometer survey and diamond drilling 
in the Muskrat Dam Lake area.

Serem Limitee conducted ground magnetic and EM surveys 
followed by diamond drilling in the area of Blackwater Bay of 
Muskrat Dam Lake and soulh of Kipper Lake in 1971, Other 
base metal occurrences include those examined by Pyrotex 
Mining and Exploration and Pickle Patricia Exploration Limited 
east of Agutua Arm of Weagamow Lake. The Big Beaverhouse 
and Schryburt Lakes carbonatites were drilled and minor 
copper, magnetite and perovskite mir.f'n'iicv.iur 1 w^re dis 
closed.

Sand and gravel deposits are abur.adiii ilnc-giioui the map 
sheet except in the far northern and northeastern sectors.

HOW TO OBTAIN ADDITIONAL INFORMATION

Published geological maps ubed \'~ 'he co-ipnaticn of t'-.is 
sheet are shown on Northeastern Ontario Sheets 2088, 2089, 
2090 of the Index maps of the Ministry of Natural Resources, 
Toronto and on Index Sheet 53 of the Geological Survey of 
Canada, Department of Energy, Mines and Resources, Ottawa.

Four uncoloured preliminary maps covering this sheet at a 
scale of one inch to two miles are available from the Publica 
tions Office, Ministry of Natural Resources, Toronlo, Ontario. 
These are P. 433 Muskrat Dam Lake, P. 434 Makoop Lake, P. 711 
Weagamow Lake and P.712 Wunnummin Lake-Big Trout Lake 
Sheet. Two uncoloured geological maps at a scale of 1 inch to 
4 miles are available from the Director, Geological Survey of 
Canada, Ottawa; they are Map 1 -1962, Wunnummin Lake, and 
Map 18-1961 North Caribou Lake. In addition an uncoloured 
map at a scale of 1:1,000,000—Map 17-1967, Hudson Bay Low 
lands is available from the same source.

Published geological reports dealing with this area ai a scale 
of 1 inch to 1 mile or less are listed in Bulletin 25 and Supple 
ments. Division of Mines and in the Indexes o1 Publications. 
Geological Survey of Canada,

The rnap-sheel was covered by helicopter supported regional 
reconnaissance mapping of the Division of Mines in two field 
seasons. Reports of each operation are available as follows: 
northwestern portion; G. Bennett and R. A. Riley. 1969: Opera 
tion Lingman Lake, Division of Mines Miscellaneous Paper 27; 
and remainder of sheet, Thurston, P.C., Sage, R.P., and 
Siragusa, G.M., Operation Winisk Lake, Division of Minos 
geological report (in press).

Topographic maps of the area may be obtained /.'cm the 
Ministry of Natural Resources, Toronto or Topographic Survey, 
DeDaitmo-it of Energy, Mines and Resources, Ottawa, Ontario.

Aeromagnetic maps covering this sheet may be obtained 
from Publications Office, Division of Mines, Toronto or Director, 
Geological Survey of Canada, Ottawa.

Air photographs may be obtained from Silviculture Section, 
Ministry of Natural Resources, Parliament Buildings, Toronlo, 
or National Air Photographic Library, Departmp-it cf Enc'-';y. 
Mines and Resources, Ottawa.

The name and ownership of some of the miner a cccunences 
on this sheet will be found on Map 2148, Ontario Mineral Map 
1968. Further information on mineral occurrences may Pe 
obtained at the office of the Resident Geologist, Red Lake. 
Mining claim maps and information for prospectors may bc 
found at the Mining Recorder offices in Sioux Lookout arc;

GEOLOGICAL RELIABILITY DIAGRAM

A Detailed mapping; scales greater than 1" lo y, mile.

B Semi-detailed and reconnaissance mapping; scales 
less than 1*fo J-Jmile.

C Mostly unmapped.
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Opapimiskan j-

LEGEND

CENOZOIC

QUATERNARY

PLEISTOCENE AND RECENT 
Till, day, sand, gravel.

PRECAMBRIAN
LATE PRECAMBRIAN

CARBONATITE AND RELATED 
ROCKS*.*

Sovite (caicite-tich igneous rock).

MiDDLETO LATE PRECAMBRIAN 
iPROTEROZOIC:

MAFIC INTRUSIVE ROCKS'-"

l Unsubdivided. * 
7r? Diabase dikes.

c - d- e

EARLY PRECAMBRIAN 
(ARCHEAN.

FELSIC INTRUSIVE AND 
METAMORPHIC ROCKS

FELSIC INTRUSIVE AND HYBRID
ROCKS
6 Unsubdivided. *
6a Massive rocks.
6b Foliated rocks.
6c Porphyritic or porphyroblastic rocks.
6d Biotite and biotite-hornblende tron 

dhjemite to quartz monzonite.
6e Hornblende and hornblende-biotite 

trondhjemite to Quartz monzonite.
6f Hornblende and hornblende-biotite 

granite.
6g Biotite and biotite-hornblende gran 

ite.
6h Biolite and hornblende granite 

gneiss.
6J Syeniiic rocks.
6k Hornblende granodiorite to quartz 

diorite.
6m Pegmatite, aplite. ar.dgrarilic veins.

INTRUSIVE OR GRADATION*! CONTACT

VIGMATITIC ROCKS d- e 
5 Unsubdivided: f 
ij Biotite-quartz-teldspar g;;ei^s (:"e-

tasedimentary migmatite > 25^1
granitic material). 

5b Hornblende-feldspar-quartz gneiss
(metavolcanic migmatite > 25^,
granitic material'..

MAFIC TO ULTRAMAFIC 
INTRUSIVE ROCKS

l 4 Unsubdivided. f
4a Gabbro.

.-—t 4b Diorite, Quartz diorite.
4c Ultramafic rocks and their serpen-

	 t in i zed equivalents. 
4d Hornblendite.
4e Anorthosite to gabbroic anorthosite.
4f Anorthosite gabbro.
4g Gabbro, metagabbro.
*h Porphyritic gabbroic anorthosite,
t/ Gabbro porphyry,
4k Foliated to massive n-.-xrf? d :ortf? h

	 quartz monzoni'--
1NTRUS1VE CONTACT

METASEDIMENTSS

l 3a Quartzite, arkose, greywacke. 
-——l 3b Conglomerate. 

3c Shale, slate. 
3d Biotite-Quartz-fc/cfspar schist and

gneiss (with minor hornblende). 
3e Migmatized metasediments (JO- 

25% granitic material). 
31 Garnetiferous metasediments. 
?!7 Staurotite-bearing metasediments.

METAVOLCANICS
FELSIC MrTA'.'OLCV'.NiCS 3

2 Unsubdivided. f 
l ?,3 Rhyolite to dacite. 

-J 2o Tuff, banded and lapilli tuff. 
2c Agglomerate, breccia. 
2d Porphyritic flow, quartz-feldspar

porphyry.
2e Brecciated and How-banded to mas 

sive rhyolite to dacite.

MAFIC TO INTERMEDIATE 
METAVOLCANICSS

1b Basalt to andesite, pillowed.
1c Mafic tuff, agglomerate.
1d Layered amphibolite.
1e Metadiabase (coarse-grained flows

or intrusions). 
1g Migmatized mafic metavolcanics

(IQ-25% granitic material). 
1h Massive to pillowed variolitic basalt

toandesite.
Ij Mafic flow too b'CCd'z. 
!k Flov, baiij,.-d M-;-?'' T. wJs&ite.

9Age relations betwee:. L.',.'f. -" ,i: : i unknown.

"The Big Beaverhouse carbonatite is Late Precam 
brian in age and the Schryburt Lake body is assumed 
to be equivalent in age (Gittins et a!. 1967).

c Subdivisions of major rock units do not indicate age 
relations.

d Where possible units 5 and 6 are coded with two 
letters, one indicating texture, and the other roc -- .V/v 
e.g. 6b, i describes a foliated syenitic rock.

8 The contacts between predominately granitic and 
predominately migmatitic terrains are based on geo 
physical data; therefore rock units of granitic rocks 
will occur in migmatitic areas and vice versa. Also, 
unit 5 orovisionally includes: some foliated granitic 
rocks; inclusion-rich areas of granitic rock; and met 
amorphosed granitic rocks. The unif is based on geo 
physical interpretation west of longitude 900 and north 
of 530 latitude.
'Rock identification based on airborne observation, 

O'Age relations between units 1,2 and 3 are unknown.

• T: letter "C" preceeding a rock unit number, for 
c ample "C1" indicates that the rock unit position 
d-id identification has been compiled from published 
and unpublished data or assessment files; the out- 
cfoos were not examined.

" : r letter "G" preceeding a rock unit number, for 
t temple "G?" indicates interpretation is bawd on 
geophysical data only.
Many of the mineral occurrences listed on ine i'isp 
are the resu/i solely of diamond drilling, whereas 
others are surface showings. Examine the preliminary
• ;vos listed on the ODM index maps to ascertain 

surface showing exists.

SYMBOLS

'••- .1,"'*-','\ Moraine.

esker.

Kames and terraces associated with 
eskers.

Geological boundary.

J___j 

HOD' ± j Altitude in leet above sea level.

Ai.'c'afi landing facilities. 

Smaller community.

Scale l inch lo 4 miles

Map 2292

BIG TROUT LAKE - NORTH CARIBOU LAKE
Geological Compilation Series

KENORA DISTRICT

Scale 1:253,4 10 or l Inch to l M i lo

PI

SECTION NORTH CARIBOU RIVER AREA SECTION -BIG TROUT LAKE AREA

MAP COMPILATION SOURCES

Geological compilation of area north of latitude S30 
and west of longitude 900 by G. Bennett and R. A. 
Riley (1969) with revisions by P. C. Thurston (1973). 
Remainder of sheet by P. C, Thurston, G. M. S/.vi'yV.-j 
and R, P. Sage, Geological Branch, 1973.

Geology from published maps of the Division of Mines 
and the Geological Survey cf Canada, and unpub 
lished da'3 of J. .S,?:/!-.'.y .T.;/ : .?"'-?us mining com 
panies,

Cartography by C. A. Hd.-:^ anu assistants, Surveys 
and Mapping Branch, 1973.

Map base compiled from National Topographic Series 
sheets 53A, 536, 53G, 53H.

Line of section.

Ag . . . . . . .Silver Cu . . . . . ..Copper

asp........ Arsenopyrite gf... .. ... .Graphite
Au .. . . . . ..Gold Nb . , . .. . .Niobium




