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MARGINAL NOTES

INTRODUCTION

The Quaternary geology of the Manitouwadge area was mapped 
during the 1983 through 1985 field seasons Field work, com 
menced by the senior author, was intended initially to cover the 
four township improvement district surrounding the Municipality of 
Manitouwadge (see Quaternary Geology-Hemlo Area in Patterson 
et a/,1984, p.98). This program was undertaken by the North 
Central Region office of the Ministry of Natural Resources, Thun 
der Bay, for planning purposes in response to the Hemlo gold 
mine developments 40 km to the south Later, the project was 
expanded to encompass the enlire 1:50 000 scale map sheet to be 
included m a five-sheet Quaternary evaluation of the Hemlo region 
(Geddes ef at. 1985). The senior author, who provided the detailed 
mapping, was ably assisted in the field by R. Shore and M Hine. 
The junior author undertook reconnaissance evaluations of the 
area in 1984, and prepared the marginal notes

Field mapping involved the examination of surficial materials 
in test pits, road cuts, and auger holes This work was supported 
by airphoto interpretation at a scale of 1:15840 (1 inch to 1/4 
mile). Forestry access roads are prevalent within the region and 
provide access to most of the area. Highway 614 provides a 
highway link from the Town of Manitouwadge, southward to both 
the Hemlo mine sites and Highway 17 (Trans Canada Highway^

The surficial geology of the area was included in the recon 
naissance work of Boissoneau (1965) and Zoltai (1965) The only 
detailed examination was undertaken over a portion of the map 
area by Grant (1969). The area was also part of an engineering 
geology terrain study by Gartner and McQuay (1980). Detailed 
mapping of the adjoining area to the south is provided by Geddes 
and Bajc (1985).

The authors would like to acknowledge, with thanks, the 
assistance received from the Ontario Ministry of Natural Resources 
staff at the Terrace Bay District Office and at the Manitouwadge 
Work Centre. Information on road access received from the On 
tario Paper Company in Manitouwadge was also appreciated.

BEDROCK GEOLOGY

Detailed bedrock mapping of the Manitouwadge area has been 
undertaken by Pye (1960) and Milne (1968), and subsequent 
revaluations have been presented by Fnesen ef a/. (1982) and 
Bakker et al. (1984). The geology can be simplified into two 
divisions. One is the triangular-shaped wedge of metavolcanics 
and metasediments. belonging to the Manitouwadge Synform, 
which occupy the northwestern quadrant of the map area. This is 
surrounded by a series of granitized felsic gneisses and subsid 
iary mafic gneisses, which occupy the remainder of the map area. 
The entire sequence is located al the northern edge of the Abitibi- 
Wawa Metavolcanic Belt Its boundary with the Quetico Gneiss 
Complex lies in the vicinity of the northern edge of the map 
region.

The recent Hemlo gold discoveries located to the south of the 
map area have not diminished the significance of the Geco 
copper-zinc-silver Mine, which has been the economic base of 
Manitouwadge since its discovery in the mid-1950s. A total of 
35 000 000 tonnes of ore were produced by the end of 1983, with 
reserves listed at U 800 000 tonnes (Bakker ef a/, 1984). These 
figures indicate that it is one of the largest massive sulphide 
deposits ever discovered. Three smaller base-metal mines op 
erated in the camp. The most notable was the Wilroy mine.

QUATERNARY GEOLOGY

All of the Quaternary deposits mapped appear to be of Late 
Wisconsinan age or younger Striations in the region indicate that 
the last direction of glacial movement was toward the south- 
southwest There is little deviation from a general orientation of 
210C to 2200 A wide variety of glacial till types were deposited 
over the region during the advance and waning stages of the last 
continental ice sheet Isolated linear belts of ice-contact 
glaciofluvial materials were deposited during the initial stagnation 
of the glacier At the same time, an extensive proglacial lake 
system developed in low areas fronting the ice as it melted back 
in a northward direction. A large sandy outwash system developed 
on slightly higher ground in the east.

Approximately one-half of the map area is dominated by bare 
rock exposure (Map Unil 1) or thin drift with scattered outcrop 
(Map Unit 2). Much of the metavolcanic belt itself is well exposed 
and provides the highesl topographic relief in the region Outcrop 
is also predominant on the gneissic terrain in the southwestern 
corner of the map area. Here, much of the drift has been washed 
away or reworked by lacustrine activity.

TILL

Continuous deposits of glacial till (Map Unit 3) are found in the 
vicinity of. and south of. the Town of Manitouwadge and in the 
southeastern corner of the map area. As has been found else 
where in the region (Geddes et al, 1985), the till can be divided 
into two main types.

One variety is moderately loose, stoney, and sandy, and of 
generally local derivation. It is dominant in upland areas and in 
areas of relatively thin till cover throughout the region.

The second till variety is quite calcareous, silty, and rich in 
"exotic" or nonlocal pebble lithologies (e.g. Paleozoic carbonate 
rocks from the James Bay Lowland). Its occurrence in the area 
was recognized by Grant (1969). Two facies of the till can be 
found. The most common is a moderately compact to loose silty- 
sand melt-out variety. Typical exposures are common south of 
Manitouwadge. A second facies of this till is very dense, blocky, 
and silty. It is found scattered over the entire map area in isolated 
pockets, and is often overlain by its looser counterpart.

In general, the calcareous till is most prevalent in areas 
situated on the glacial lee-side of major (bedrock) topographic 
highs. In a number of areas the surface morphology of this till is 
represented by flat to gently fluted terrain, broken by isolated 
bedrock outcrops.

ICE-CONTACT STRATIFIED DRIFT

Ice-contact stratified drift (Map Unit 4), composed of sand and 
gravel, occurs predominantly in the form of esker complexes and 
kame terraces- There are two main systems in the eastern and 
western sectors of the map area. Since these zones develop in 
low areas, corresponding initially to subglacial drainage patterns, 
such areas were later inundated by the posl-Minong lake incur 
sion. Thus, much of the ice-contact material has been reworked 
by lake action or veneered by glaciolacustrine sediment. In this 
same context, kame-deltas are recognized in the region, with 
some of the besl examples occurring about 8 km northeast of 
Manitouwadge.

The orientation of the esker-kame complexes appears to re 
flect the major lineaments of the underlying bedrock. For this 
reason, two orientations are evident over the map area. One 
orientation is essentially north-south, while a second trends west- 
southwest. One of these latter systems is partly located in Man 
itouwadge, and a particularly bouldery facies is well exposed at 
the southern end of the town,

GLACIOFLUVIAL OUTWASH DEPOSITS

Glaciofluvial outwash deposits (Map Unit 5) consist predominantly 
of sand with minor gravel Major outwash systems are located 
only in the eastern part of the map area, and are closely asso 
ciated in extent and orientation with the ice-contact sequence in 
that area Some of the outwash plains are heavily pitted or kettled, 
denoting the presence of lingering blocks of stagnant ice.

The boundary between the outwash and glaciolacustrine de 
posits in the eastern part of the map area is arbitrary, as it occurs 
within a zone approaching the upper limits of the lake levels. 
Some of the sandy material that is mapped as outwash deposit 
includes the fluvial reworking of shallow lacustrine sediments as a 
result of the receding lake action.

GLACIOLACUSTRINE DEPOSITS

Glaciolacustrine deposits (Map Unit 6), consisting of sand, silt, and 
clay, are widespread over the map area. The sediments represent 
the post-Minong glacial lake incursion from the Superior basin, 
which followed the retreating ice front as it moved to the north 
They are continuous in the east-central part of the map area along 
the Macutagon Creek valley, and extend northeast of Wowun 
Lake. To the south, the basin continues along the Black River 
valley (Geddes and Bajc 1985), in addition to adjoining the Pic 
River valley immediately west of the map area.

The predominant surface sediment is fine sand. Rhythmically 
laminated silts and clays are found at depth, but are also exposed 
on surface within the peripheral and higher areas of the basin. 
This reflects the earliest and highest phase of proglacial lake 
incursion m the area.

RECENT DEPOSITS

Alluvium (Map Unit 7) consists of sand. silt, and organic debris. 
Alluvial landforms and sediments are particularly well developed 
along the Macutagon Creek in the south-central portion of the map 
area. Swamp deposits (Map Unit 8) of peat and organic muck are 
scattered throughout the region. Large continuous deposits are 
found in the southeastern and north-central sectors of the map 
area Much ol the glaciolacustrine plain northeast of Wowun Lake 
also has a veneer of peat and organics.
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Dune deposits of eolian fine sand occur in isolated patches 
on broad open areas underlain by either outwash or 
glaciolacustrine sediment.

Two small areas of mine waste and tailings (Map Unit 9} are 
found immediately north of Manitouwadge. These are associated 
with the Geco and Wilroy base metal operations.

APPLIED QUATERNARY GEOLOGY

The aggregate resources of the western part of the map area were 
included in a recent aggregate resources inventory of the Hemlo 
region (Ontario Geological Survey 1985), to which the field work 
of this mapping project contributed Primary aggregate sources are 
restricted to the relatively narrow bells of ice-contact gravels 
found to the west and southwest of Manitouwadge. One of these 
sequences, at the west-central edge of the map area is as yet 
undeveloped. It is important to note that a high chert content, 
particularly in the medium sand to fine gravel fraction, provides a 
quality constraint on its usage for concrete. The poor condition of 
some of the concrete surface structures at the Wilroy minesite

attest to this problem, The high chert content relates to the 
unusual proportion of exotic Paleozoic lithologies noted in the tills.

The eastern part of the map area was not evaluated in the 
above mentioned aggregate inventory. Here, extensive outwash 
plains and the intermittent ice-contact esker and kame complexes 
appear to offer ample resource for local uses such as forestry 
roads.

The attributes of the Quaternary cover, which influence drift 
prospecting and surficial geochemistry, have been outlined tor the 
area to the south by Geddes and Kristjansson {1986}. The noted 
constraints imposed by such materials as the nonlocal calcareous 
till, and the thick calcareous lacustrine sediments, apply to the 
Manitouwadge area as well. Garrett (1969), m a short geochemical 
program in the vicinity of the Geco Mine, noted that there was no 
apparent mechanical down-ice dispersal. Both he and Grant 
(1969) attributed the poor response to various aspects of the 
calcareous till.

Areas of shallow drift cover (e.g. Map Unit 2a) appear to 
provide conditions which are much more amenable to surficial 
techniques as the material is of more local derivation.
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