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MARGINAL NOTES

INTRODUCTION
The surficial geology of the Key Harbour (NTS 41 H/15) map 
area was studied during the 1987 field season. The authors 
also mapped the Pointe au Baril Station-Naiscoot River map 
area (NTS 41 H/9 and 41 H/10) to the south, and the Mag 
netawan (NTS 31 E/12) and Orrville (NTS 31 E/5) areas to the 
southeast. The Parry Sound (NTS 41 H/7 and 41 H/8) and Lake 
Joseph-Sans Souci (NTS 31 E/4 and 41 H/1J map areas to the 
southeast were mapped previously (Kor and Miller I987a, 
19B7b).

Existing Quaternary mapping of the area is primarily of a 
physiographic nature (Chapman 1975; Chapman and Putnam 
1984), with the engineering and terrain geology study of Mol 
lard (1980) providing a greater level of detail. Geological stud 
ies of the French River area (McKenzie 1979) and Grundy Lake 
Provincial Park (Haffner and Patten 1971) provide a detailed 
review of smaller portions of the study area. Studies of the 
Huron basin also apply indirectly to the present area (e.g. Kas 
zycki 1985, 1987; Larson 1987). An assessment of the aggre 
gate resources of part of the map area is in progress (Jones ef 
a/, 1987).

Mapping involved the interpretation of 1:15 840 scale aerial 
photographs supplemented by the examination of natural sec 
tions (lakeshore and creek bank exposures), man-made sec 
tions (roadcuts, sand and gravel pits), test pits, and hand- 
augered cores. Highway 69 and secondary roads provided ac 
cess to the eastern portion of the map area. The remainder of 
the area was accessed by helicopter during two days of recon 
naissance mapping. Most of the western portion of the map 
area was not ground checked. The mapping of this area relied 
heavily on airphoto interpretation,

The authors wish to acknowledge the field assistance of 
Karen Austin and Leigh Austin, and the administrative assis 
tance of the Ontario Ministry of Natural Resources district staff 
in Parry Sound. We also thank Bob Clark, Northern Affairs Offi 
cer, and the staff of the Parry Sound office of the Ministry of 
Northern Development and Mines.

BEDROCK GEOLOGY

The Key Harbour map area is underlain by strongly foliated 
gneissic and migmatitic rocks of Middle Proterozoic (Precam 
brian) age. These rocks form part of the Central Gneiss Belt of 
the Grenville Province, a structural subdivision of the Canadian 
Shield. In the region east of Georgian Bay, the Central Gneiss 
Belt has been subdivided into a number of domains and sub- 
domains that are distinguished from one another by differ 
ences in their rock assemblages, internal structure, metamor 
phic grade, and geophysical signatures (Davidson 1986). The 
present map area is underlain by the Britt Domain, character 
ized as a complex of highly deformed gneiss and migmatite of 
both supracrustal (predominantly sedimentary) and plutonic 
origins. Subsequent intrusion by a suite of younger plutons, 
followed by further migmatization and deformation, has pro 
duced the strong linear northeast-southwest structural pattern 
evident in the study area. Metamorphic grade is consistently 
middle to upper amphibolite facies. The tectonism in the Britt 
Domain culminated between 1350 and 1500 Ma (van Breeman 
et at. 1986).

In the northwestern part of the area, the rocks form part of 
the Grenville Front Tectonic Zone, a region of extreme defor 
mation along the northwestern edge of the Grenville Province. 
This structural zone is roughly 30 km wide and is superposed 
on older structures of adjacent provinces. It is characterized by 
a northeast-trending cataclastic foliation probably related to 
deep-seated ductile thrust tectonics (Davidson 1986}.

QUATERNARY GEOLOGY
The direction of the last (Late Wisconsinan) glacial advance 
across the region was south-southwest, with a slight tanning 
effect into Georgian Bay. In the Key Harbour area, ice flow-di 
rection indicators, primarily striae, trend between 204 0 and 
227 0 azimuth, averaging 213 0 azimuth. Upon deglaciation, 
about 11 000 years B.P. (before present), the Key Harbour 
area was totally submerged in an expanding glacial Lake Algon 
quin. The ice front formed the northern shore of the lake 
through the study area at this time. When ice retreated north of 
the Algonquin highlands to the east, it opened outlets in the 
North Bay area, rapidly draining Lake Algonquin to the Hough 
low phase by about 10 000 years B.P. (Eschman and Karrow 
1985). This significant drop in lake level caused all but the low- 
lying French and Pickerel river valleys to be exposed sub- 
aerially. Lake Hough drained eastward via the French River val 
ley into proto-Lake Nipissing and further eastward to the Ot 
tawa River valley until about 9000 years B.P. (Eschman and 
Karrow 1985). The subsequent slow transgression from the 
Hough to the Nipissing phase, which culminated about 
4700 years B.P. (Lewis and Anderson 1985), inundated most 
of the map area before further uplift and drainage established 
the present shoreline configuration.

GLACIAL EROSION FEATURES

The map area is dominated by bare bedrock terrain (map 
unit 1). Small areas of bedrock-drift complex (unit 2), in which 
shallow pockets of ice-contact and glaciolacustrine sediments 
(unit 2b) occur, are located in the eastern portion of the map 
area. The general paucity of sediment reflects not only a lack 
of significant deposition by the ice, but also the water-washing 
of bedrock surfaces by glacial lake waters, and possibly by 
subglacial meltwater floods.

Most of the exposed bedrock in the area displays strongly 
streamlined, sculptured bedforms commonly referred to col 
lectively as p-forms. In the study area, p-forms were first de 
scribed briefly by Andrews (1883) and McKenzie (1979). Indi 
vidual forms include crescentic scours (sichelwannen), cavetto 
channels, troughs, and potholes. These smooth sinuous fea 
tures generally have a long axis that is parallel to the ice flow 
direction. Their size ranges from scallops only millimetres in 
length, to sichelwannen and elongated grooves tens of metres 
in length. Near the mouth of the French River, the bedrock has 
a very flat surface and exposure is almost 100 percent. In this 
area, sichelwannen are commonly joined together laterally to 
form clusters which strongly resemble barchanoid dune 
shapes. For a large area along the shoreline of Georgian Bay, 
the density of these forms is so great as to resemble a large 
dune field. Such features have also been noted elsewhere by 
Allen (1984). Inland, where bedrock relief is slightly greater, 
cavetto channels, scallops, and potholes are more common. 
Good examples of these occur in Grundy Lake Provincial Park.

The p-forms are thought to have been formed by scouring, 
subglacial to submarginal sheet floods fed by large englacial 
lakes through a net of subglacial tunnels (Dahl 1965; Allen 
1984; Shaw 1988). Abrasion by waterborne sediment and cavi 
tation during water flow, which was short in duration and high in 
intensity, are primary factors in the formation of p-forms (Dahl 
1965). Shaw and Sharpe (1987) suggest that the sheet flows 
involved in the formation of some drumlin fields are powerful 
enough to remove all sediment encountered by the flows. This 
may account, in part, for the lack of sediment in the French 
River area.

Bedrock in the map area is striated. The striae cross the 
p-forms and lie roughly parallel to their long axes. Shaw (1988) 
and others suggest that the meltwater-scoured bedrock was 
striated when the ice was lowered back onto the bedrock sur 
face after the sheet flood event. The general lack of debris in 
the base of the ice (Dahl 1965) and a lack of time for signifi 
cant glacial erosion probably contributed to preservation of the 
p-forms in the French River area. In the eastern portion of the 
map area, the bedrock surface is littered with boulder- and 
cobble-sized glacial erratics, suggesting the removal of finer 
material from ice-contact sediments or till by glacial meltwater 
subsequent to their deposition. The boulders generally reflect 
the diversity of the underlying gneissic bedrock terrain, but lo 
cally include clastic and volcanic rocks from the Sudbury basin 
to the north.

TILL

A loose stony (approximately 30 percent clasts) sand till was 
only occasionally observed in protected bedrock hollows and 
was not found in mappable quantities. Diamict flows, with char 
acteristics similar to the regional melt-out till facies observed 
elsewhere in the project area (Kor 1987), were identified as 
part of the ice-contact stratified drift package. This suggests 
that till may have been more extensively deposited, but was 
removed by glacial meltwaters. Boulder lags common to the 
eastern portions of the map area also suggest the washing of 
the finer component from till. Haffner and Patten (1971), in 
reviewing water exploration well data from Grundy Lake Provin 
cial Park, noted several occurrences of till in deep bedrock 
pockets.

ICE-CONTACT STRATIFIED DEPOSITS

Only one deposit of ice-contact stratified drift (unit 4) is noted 
in the map area. It occurs in a narrow linear bedrock-con 
trolled valley in the eastern portion of the map area. Rippled, 
cross-bedded, medium- to coarse-grained sands and fine 
gravels are interbedded with loose stony diamict flows.
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GLACIOFLUVIAL OUTWASH DEPOSITS

Glaciofluvial outwash deposits (unit 5) do not occur in map- 
pable quantities in the map area. Minor amounts of sand and 
fine gravel were observed overlying glaciolacustrine deposits, 
suggesting [ale-stage drainage as glacial lake phases lowered.

GLACIOLACUSTRINE DEPOSITS

Fine-grained sediment of glaciolacustrine origin (unit 6) oc 
cupy shallow bedrock hollows in the eastern portion of the 
study area. These deposits consist predominantly of ripple- to 
planar-laminated, medium- to coarse-grained sand, with few 
clasts (unit 6a). Weathering has often destroyed the structures 
in these thin deposits. Locally, pebble lags were noted to occur 
near bedrock surfaces at the base of the sands. Pockets of 
silty clay (unit Gb) occur in the lowest parts of shallow bedrock 
basins. Generally, the clay is weathered, with a blocky friable 
appearance and with few sedimentary structures preserved. In 
some exposures, a fining upward sequence nf rhythmites was 
noted. The rhythmiles are composed of thin red clay units in* 
terbedded with thicker grey silt units and are often capped by a 
planar-laminated sand unit. The glaciolacustrine deposits are

not deep; a maximum of 4 m of material was observed in the 
map area. Up to 19 m of clay overlain by-7 m ot sand has 
been recorded in a water exploration well in the southwest cor 
ner of Grundy Lake Provincial Park (Haffner and Patten 1971).

RECENT DEPOSITS

Significant alluvial deposits (unit 7} were not recognized in the 
map area; minor amounts do occur in creek and river valleys. 
Recent deposits, swamps, and organic muck (unit 8}, occur in 
abundance in bedrock hollows and valleys. Modern lacustrine 
deposits, such as beaches and other wave-reworked deposits 
(unit 9), were not noted in mappable quantities^primarily be 
cause of the lack of sediment along present shorelines.

ECONOMIC GEOLOGY

Quality aggregate deposits are scarce in the map area. Most 
existing pits exploit glaciolacustrine deposits, which are gener 
ally too fine grained and restricted in size to be of economic 
significance. Haffner and Patten (1971) note several deposits, 
which have since been exhausted, in Grundy Lake Provincial 
Park. Some relatively large areas of glaciolacustrine sand 
southeast of the park, one of which contains a large active 
borrow pit, provide the best potential for aggregate.
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