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MARGINAL NOTES

INTRODUCTION

Quaternary Geology of the White Lake area, as well as the 
adjoining Cedar Lake area to the south, was mapped during the 
1984 field season This followed preliminary evaluation in the fall 
of 1983. The authors were ably assisted m the field Dy t. Woods, 
E. Daignault, and D. McCarthy. The region is currently undergoing 
intensive gold exploration as the Hemlo gold discovery is being 
developed just to ihe south, within the Cedar Lake map area.

Field mapping involved the examination of road cuts, 
lakeshore and river bank exposures, in addition to hand augering 
and pitting. This work was supplemented by air photo interpreta 
tion at a scale of 1:15 B40, and by helicopter reconnaissance. 
Highway 614 traverses the western half of the map area. Nu 
merous forestry trails, the Black River, and White Lake provide 
good land and water access throughout the area.

The surficial geology of the area has not been previously 
examined in detail, although it is included in the reconnaissance 
evaluations by Boissonneau (1965) and Zoltai (1965) and in an 
engineering geology terrain study by Gartner and McQuay (i960).

The authors would like to acknowledge with thanks the assis 
tance received from the Ontario Ministry of Natural Resources 
staff at the Wawa District Office, the White River field office and 
at White Lake Provincial Park. Permission from various companies 
to examine a number of exploration trenches is also gratefully 
acknowledged.

BEDROCK GEOLOGY

Detailed bedrock mapping of the area was undertaken by Milne 
(1968) and some of the area is currently being re-evaluated by 
Siragusa (1984). The bedrock of the area consists of the northerly 
limb of an east-trending elliptically shaped belt of Archean 
metasedimentary and metavolcanic rocks which are part of the 
Wawa Subprovince. It is bounded to the north by the Quetico 
Gneiss Complex which occupies much of the map area Several 
granodiorite intrusions are found within and surrounding the 
supracrustal sequences.

The region has become well Known because of recently 
discovered "world class" gold deposits in the Hemlo area, imme 
diately south of this map area. Exploration history and status of 
activity in the region are outlined by Patterson (1984).

Quaternary Geology
All the Quaternary deposits mapped appear to be Late Wiscon 
sinan age or younger. The last major glacial advance over the 
area, as reflected by bedrock striations, was from the north- 
noriheast at about 210Dazimuth. This direction is consistent over 
the entire map area, in contrast to the more radial pattern in the 
Cedar Lake area to the south. A weakly developed, older (?) 
striation direction is recognized around the shores of White Lake, 
and reflects a more northerly orientation.

A wide variety of glacial till types were deposited over the 
region during the advance and waning stages of the last continen 
tal ice sheet. The subsequent stagnation and melting created 
limited deposition of ice-contact stratified drift and proglacial out 
wash A large lake inundated the western part of the map area 
and was accompanied by extensive glaciolacustrine deposition. 
Eolian dunes developed on some of the lacustrine plain as this 
lake receded.

Approximately half of the map area is characterized by either 
extensive bedrock outcrop (map unit 1) or bedrock with only a thin 
veneer of glacial drift (map unit 2). Most of this material is till, 
although tower areas often contain thin mantles of sorted sedi 
ments.

TILL

Deposits of till (map unit 3) are extremely variable in both thick 
ness and composition. In areas of high relief, such as the central 
part of the map area, the till is loose, bouldery, sandy and of 
general local derivation (map unit 3a). Isolated pockets of a till 
which is similar in appearance are also found at the base of 
thicker drift sequences.

Much of the till in the south central and northeastern portions 
of the map area is an unusual "exotic" silly to sandy silt till (map 
unit 3b). This till is quite calcareous and contains a high propor 
tion of rounded Paleozoic clasts from the James Bay Lowlands, 
The till is found in two transitional facies. One is grey, stone poor, 
massive and extremely dense and cohesive. The matrix carbonate 
content ranges from 30*A to 4Q 0Xo. Texture of this facies is region 
ally quite consistent, average 30*Vo sand. 58 0Xo silt, and 12 0Xo clay. 
Paleozoic pebble content ^4 cm) often exceeds 50*V The other 
till facies is buff grey, loose to moderately compact, and massive 
to substratified. Carbonate content of the matrix is slightly lower 
(29*yo to 37Vn), and the Paleozoic clast content is much more 
variable (20 070 to 450x0 ). Texture of this facies is much sandier, 
averaging 58 0Xc sand, 36 0/* silt, and 6"7o clay. The looser, upper 
facies is laterally more extensive, whereas the dense facies is 
only found at depth and is much less common. Total thickness of 
the entire calcareous till often exceeds 4 m, with a maximum 
known thickness in the region of 60 m, which is present as an 
isolated occurrence m the Cedar Lake map area. Explanations 
which account for this till are speculative, but there is a close 
relationship between long distance glacial transport, deposition on 
the glacial leeside of major topographic highs, and basal melt-out 
processes (Geddes 1984).

In some areas, the exotic till is capped by 1 to 2 m of loose 
bouldery tills and sediment flows which contain an abundance of 
angular, local (granodiorite) cobbles and boulders. Characteristics 
of this material indicate a supraglacial origin despite its apparent 
local derivation.

Excellent roadside examples of both the exotic till and the 
supraglacial capping are found along the Wabikoba Lake and 
Dead Otter Lake roads, particularly near Highway 614. The latter 
exposures are associated with a hummocky or ridge-like morphol 
ogy-

GLACIOFLUVIAL ICE-CONTACT STRATIFIED DRIFT

Glaciofluvial ice-contact deposits (map unit 4) consisting of sand 
and gravel occur in the form of esker and kame complexes, kame 
terraces and other stagnant ice features. They have usually devel 
oped within regional topographic lows, and as such, may be 
buried or modified by subsequent lacustrine activity. A major 
esker system runs from the north central edge of the map area to 
the southwestern corner (Valley Lake area), but much of the 
southerly section is obscured by younger glaciolacustrine depos 
its. The other major esker system occurs in the Twist Lake area in 
the northeast, and may, in fact coalesce with the previously 
mentioned system beneath the clay cover.

Along highway 614, near the northern boundary of the map 
area a gravelly deposit contains a core of ice contact material. 
The surface deposits, however, are mostly ,beach gravels (as 
recognized by Milne 1968). developed by extensive reworking 
from glaciolacustrine action. A similar deposit parallels this system 
to the east.

GLACIOFLUVIAL OUTWASH

Glaciofluvial outwash deposits (map unit 5), consisting predomi 
nantly of sand with minor gravel, are uncommon in the area. They 
occupy isolated valleys and topographic lows. Broad, flat outwash 
plains are located in the northeast corner of the area near Pickle 
Lake. Numerous, isolated outwash sequences are associated with 
ice-contact complexes, such as in the Twist Lake area.

GLACIOLACUSTRINE DEPOSITS

Glaciolacustrine deposits (map unit 6) range from silt and clay 
varves to massive or laminated fine sands. The deposits are 
associated with two separate lacustrine sysiems. The most exten 
sive deposits occupy a broad basin centred on the Black River 
valley and cover much of the western half of the map area. The 
sequence is composed of a series of upwards thinning varves or 
rhythmites, which are capped in the central part of the basin by 6 
to 7 m of laminated fine sands. Some of this upper material 
appears to be, in part, fluvial or deltaic. Several good sections are 
exposed along the banks of the Black River; many contain Quater 
nary age shells and detrital organics. A well preserved peat bed, 
containing logs, cones etc. was located by the junior author along 
Barehead Creek, north of the Agonzon rail siding. The layer rests 
under a 4 m sequence of massive clays and coarse proximal
varves. i

The sediments of the Black River valley represent the post- 
Minong and later phases of the glacial lakes of the Superior Basin. 
The numerous sections, including the peat site, infer a complex 
history.

A separate sequence of glaciolacustrine deposits, consisting 
predominantly of massive silts occurs around the north and east 
sides of White Lake. Several good exposures, some fossiliferous, 
are found along the Shabotik River. Sediments from the same 
system extend westerly to the Wabikoba Lake area. The lake 
developed in a proglacial environment separated from the post- 
Minong phase, presumably dammed at Ihe south by both bedrock 
topography and remnant ice blocks. Evidence for both is provided 
at the south end of White Lake in the Cedar Lake map area.

RECENT DEPOSITS
A

Alluvium (map unit 7) consisting of sand, silt, and organic debris, 
is well developed along much of the Black River, but is uncommon 
elsewhere. Deposits of peat and organic muck (map unit 8) are 
found in isolated swamps throughout the area, and are particularly 
well developed within the glaciolacustrine basins. Much of the
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area mapped as glaciolacustrine deposits is poorly drained and 
thus has at least a thin capping of peat.

Eolian dunes, mostly longitudinal, are also well developed on 
parts of the lacustrine plain. The best examples occur near the 
north central and southeastern edges of the map area. Larger 
ridges are 4 m high and may be nearly 1 km in length.

MINERAL EXPLORATION APPLICATIONS

Exploration geochemistry within the surface environment has be 
come an important prospecling tool for gold. This is particularly 
the case for the Hemlo type mineralization. The discovery of the 
Hemlo deposits, immediately to the south, has caused intensive 
exploration activity within ihe White Lake map area. The surficial 
deposits of the area exert a wide influence on the desirable 
exploration approaches because of their variations in composition 
and thickness Even within the discovery area, where the drift is 
relatively thin, a few initial studies indicate a range in effective 
ness and suitability of geochemical lechnioue (Quartermain et ei. 
1983; Fortescue and Geddes 1983; Patterson 1984; Gleeson and 
Sheehan 1984).

Areas covered by map units 1 and 2 are in general suitable 
lor some of the standard surficial exploration techniques, such as 
soil and humus geochemistry, This is primarily due to the relative 
thinness of ihe drift and the often local composition or derivation.

Areas covered by thicker tills (maps unit 3) may not, however, 
be amenable to the successful application of surface geochemis 
try. The exotic, calcareous nature of much of this till is such that 
dispersion of gold by glacial and/or chemical processes may be 
diluted and difficult to detect. The problem is compounded by the 
poor development of any local tills at deplh in these areas.

The thick glaciolacustrine deposits cover extensive areas of 
prospective ground in the southwest, where surface geochemistry 
is ineffective These areas appear to require sampling techniques 
oriented specifically to direct bedrock evaluation. Tills are often 
absent.

The above constraints have been generalized to show some 
of the regional effects of the Quaternary cover on mineral explora 
tion. Variations in thickness and nature oi tne Quaternary sedi 
ments must also be accounted for on a property or claim scale.

ADDITIONAL APPLICATIONS

Aggregate resources have been evaluated by the Staff, Aggregate 
Assessment Office, Ontario Geological Survey (in preparation). 
The most favourable resources within the map area are restricted 
to the isolated ice-contact deposits, some of which are currently 
being worked for the Hemlo mine developments and for forestry 
roads. Some of the buried ice-contact deposits may contain the 
highest potential for as yet undeveloped resources. A possible 
quality constraint is the presence of cheri pebbles, which can be 
found in noticeable quantities, and relate to the exotic Paleozoic 
suite of lithologies recognized in some of the tills.

Tills in the area have been used for a variety of local applica 
tions, primarily for fill in road and rail construction. Some of the 
silty, calcareous till, in the southern end of the map area, is being 
investigated for use as core material for the tailings dams at 
Hemlo.

The presence of carbonate in glacial drift in this region of 
northern Ontario has been recognized as influencing lake water 
alkalinity (Coker and Shilts 1979), in a manner which reflects 
glacial dispersion from the James Bay Lowland. Current mapping

in the Cedar Lake and White Lake area indicates that carbonate 
values are much higher than the expected regional trends. The 
effects ot the local surficial deposits on environmental aspects 
such as acid rain, may thus be quite significant.
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