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MARGINAL NOTES

INTRODUCTION

The surficial geology of the Magnetawan (NTS 31 E/12) map 
area was studied during the 1987 field season. The authors 
also mapped the Orrville (NTS 31 E/5), Pointe au Baril Station- 
Naiscoot River (NTS 41 H/9 and 41 H/10), and Key Harbour 
(NTS 41 H/15) map areas to the south, west, and northwest, 
respectively. Adjacent areas mapped previously include the 
Lake Josepn-Sans Souci (NTS 31 E/4 and 41 H/1) and Parry 
Sound (NTS 41 H/7 and 41 H/8) map areas to the south (Kor 
1986; Kor and Miller 1987a, 1987b); and the Huntsville (NTS 31 
E/6), Bracebridge (NTS 31 E/3), and Gravenhurst (NTS 31 
D/14) map areas to the east and southeast (Sharpe 1978).

Previous 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. Many general 
and detailed studies of the Lake Huron basin also apply indi 
rectly to the present map srca (e.g. Kaszycki 1085), as does 
work in the Haliburton area (Staff of the Algonquin Region 
1983; Kaszycki 1987).

Mapping involved the interpretation of 1:15 840 and 
1:60000 (approximate) scale aerial photographs, supple 
mented by the examination of natural sections (lakeshore and 
creek bank exposures), man-made sections (readouts, sand 
and gravel pits), test pits, and hand-augered cores. Road ac 
cess is generally good throughout the map area, although 
tracts in the central portion of the map (up to 40 percent) are 
not easily accessible and were not visited, the mapping of 
these areas relied 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 the Northern Affairs Officer, Bob 
Clark, and the staff of the Parry Sound district office of the 
Ministry of Northern Development and Mines for their assis 
tance throughout the project.

BEDROCK GEOLOGY

The Magnetawan map area is underlain by strongly foliated Pre 
cambrian gneissic and migmatitic rocks of Middle Proterozoic 
age. These form part of the Central Gneiss Belt of the Grenville 
Province, a structural subdivision of the Canadian Shield 
(Wynne-Edwards 1972). This belt has been subdivided into a 
[number of domains and subdomains wilh distinctive lilhologi- 
cal, metamorphic, and structural characteristics (Davidson and 
Morgan 1981; Davidson ef a/. 19B2; Culshaw ef a/. 1983). The 
present juxtaposition of these domains and subdomains is con 
sidered to have occurred during deep-seated northwesterly di 
rected ductile thrusting between 1160 and 1030 Ma [van 
Breemen et at. 1986).

The present map sheet is underlain almost entirely by the 
Parry Sound Domain. The Parry Sound Domain "...is a terrane 
of dark rocks, predominantly mafics and intermediate, inter- 
layered, pyroxene-bearing gneisses with minor marble and 
other metasedimentary types, intruded by plutonic rocks rang 
ing in composition from gabbro to granodiorite and all de 
formed together" (p.64, Davidson 1986). Internal layering and 
foliation trend northerly and are steeply inclined. Metamorphic 
grade is predominantly granulite facies.

The Parry Sound Domain is separated from the Britt Do 
main to the west by the Parry Sound Shear Zone, a tectonic 
boundary zone of highly strained rocks which includes abun 
dant mylonites. Portions of these features occur in the extreme 
northwestern portion of the map area.

The Ahmic Lake area is underlain by a dome-like structure, 
the Ahmic subdomain, thought to represent the eastward ex 
tension of the Britt Domain under the Parry Sound Domain. It 
consists of a well-layered quartzo-feldspathic gneiss, granitoid 
orthogneiss slivers, and a core of highly migmatitic gneiss that 
grades eastward to a tectonic gneiss (Davidson ef a/. 1982).

Rocks of the Kiosk Domain occur along the eastern edge of 
the study area. It is characterized by alternating zones of am 
phibolite facies gneiss and of hypersthene-bearing granulite 
developed from highly flattened plutonic rocks (Davidson e( a/. 
1982). It is separated from the Parry Sound Domain by a nar 
row tectonic zone.

QUATERNARY GEOLOGY
The direction of the last (Late Wisconsinan) glacial advance 
across the region was south-southwest, with a slight fanning 
effect into Georgian Bay. In the Magnetawan area, ice flow-di 
rection indicators, primarily glacial striae, trend between 174 0 
and 233" azimuth, averaging 200 0 azimuth. Upon deglaciation, 
about 11 500 years B.P. (before present}, the Magnetawan 
map area was submerged in an expanding glacial Lake Algon 
quin. The ice front melted back rapidly towards the north and 
northeast, forming the north and east shores of the lake. A 
poorly defined belt of subaquatic outwash fan deposits across 
the central part of the map area, indicating ice-contact or 
near-ice deposition, suggests a brief halt or slowing in the re 
treat of the ice sheet. The Main Algonquin phase, initiated by 
the opening of the Kirkfield outlet about 11 500-years B.P. 
(Kaszycki 1985; Larsen 1987), inundated the map area in its 
entirety as deglaciation progressed. The opening of succes 
sively lower outlets in the North Bay area about 10 200 years 
B.P. (Eschman and Karrow 1985) rapidly drained the lake to 
the low Hough phase, exposing the map area subaerially for 
the first time since deglaciation. The subsequent transgression 
to Nipissing phase levels by about 5000 years B.P. probably 
did not affect the map area.

The distribution and thickness of glacial drift in the study 
area varies greatly. Large tracts of essentially bare bedrock 
with only minor pockets of sediment (map unit 1) occur 
throughout the map area, particularly in the western and north- 
centra! parts. These areas reflect not only a lack of significant 
deposition by the ice, but also the wave-washing of bedrock 
upland surfaces by the waters of glacial Lake Algonquin and- 
lower post-Algonquin lake phases.

The most pervasive terrain type in the map area is a oed- 
rock-drift complex (unit 2), in which the drift is commonly thin 
( O m) and discontinuous ^50 percent drift cover). Within this 
unit, local thick accumulations of till, ice-contact stratified drift, 
and glaciolacustrine stratified drift are present. Where multiple 
subunits are indicated on the map (e.g. unit 2ab), it is ex 
pected that sediment types indicated by the modifiers (in this 
case, till and glaciolacustrine sand) may be present as a thin 
veneer over rock. The order of the subunits indicates domi 
nance in the upper 1 m of material.

TILL

A thin, loose, stony, sand till (unit 2a) is the predominant ma 
terial overlying the bedrock in unit 2. Clasts are abundant (up 
to 30 percent), usually subangular to subrounded, and of local 
Precambrian provenance. The till is virtually clay free, with 
only a minor silt component. The very sandy nature of the till is 
due to the coarse-grained granitic composition of the local 
bedrock and, in some instances, to the winnowing of fines 
from the tills by glacial lake waters during their formation. 
Lenses and stringers of sorted sediment, predominantly pla 
nar- and ripple-laminated sands, occur throughout the till. 
These are commonly associated with larger clasts and the 
sediment/rock interface. Striated and faceted clasts commonly 
show a crude preferred long axis orientation parallel to ice flow. 
The till characteristics indicate that deposition was by subgla 
cial (basal) melt-out from an ice-rich basal zone under stag 
nant ice (Shaw 1982). Locally, sediments of supraglacial origin 
and ice-marginal sediment flows also occur. Where the till 
forms an appreciable deposit (;*1 m) (unit 3), it commonly oc 
cupies leeside (down-ice) bedrock hollows and is relatively 
compact, exhibiting a weak fissility. The compact, clast-poor, 
silty, sand till facies noted to the south (Kor 1986), east 
(Sharpe 1978), and north (Ford and Bajc 1984; Geddes and 
Mcclenaghan 1984) of the map area was not observed in the 
Magnetawan area.

Lags of erratic boulders on bare bedrock uplands are as 
cribed to the wave-washing of fine materials from these areas 
by falling glacial lake levels.

ICE-CONTACT DEPOSITS

Ice-contact deposits in the map area arc scattered but may be 
locally abundant. Leeside accumulations of highly variable, 
crudely bedded, clast rich sand and gravel (unit 4a), possibly 
in the form of karnes (Chapman 1975), occur interbedded with 
thin diamict layers and coarse gravels. Few such deposits were 
identified in the field, but their occurrence is suggested on the 
aerial photographs by densely vegetated hummocky topogra 
phy in the lee of bedrock knolls. They also occur at the base of 
shallow valley-fill deposits.

The glaciofluvial ice-contact material identified as suba 
quatic outwash fan deposits (unit 4b), formed at or near the 
ice front where subglacial conduits emptied into glacial Lake 
Algonquin. These deposits typically consist of a core of clast- 
rich. crudely bedded gravels with rapid upward and distal 
facies changes to planar, rippled, and cross-bedded gravels, 
sands, and silts. The sediments of these deposits are charac 
teristically faulted and deformed by subsequent melting of bur 
ied ice and by dewatering processes. The fans usually contain 
interbeds of massive equigranular sands of variable thickness. 
These ice-contact deposits were noted to occur sporadically 
beneath undisturbed glaciolacustrine sediments in valley-fill 
sequences (unit 4c) which occupy numerous bedrock valleys 
in the map area. They are also noted to occur adjacent to bed 
rock knobs and ridges, flanked and draped by glaciolacustrine 
deposits. It is probable that similar ice-contact accumulations 
occur beneath the glaciolacustrine blanket in other valley-fill 
sequences. A number of these ice-contact deposits are 
crudely aligned to form an east-west belt across the map area 
south of Whitestone, Ahmic, and Cecebe Lakes, suggesting a 
brief halt or slowing in the retreat of the ice. This still-stand 
position cannot be correlated at present with ice-contact de 
posits identified in Algonquin Provincial Park to the east (Ford 
and Geddes 1986).
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GLACIOFLUVIAL OUTWASH DEPOSITS
Glaciofluvial outwash deposits (unit 5) occur infrequently in the 
map area. They consist of shallow crosscut channel-fill sands 
and gravels with associated ripple-laminated sands and cobble 
beds. These deposits represent meltwater conduits active after 
glacial lake levels dropped below their high stages. They are 
commonly cut into ice-contact deposits and are generally of 
limited extent. Distinct channels cut into glaciolacustrine sedi 
ments, and subsequently filled with fine-grained 
glaciolacustrine sediment, are noted in the Whitestone Lake 
area.

GLACIOLACUSTRINE DEPOSITS
Glaciolacustrine deposits consist of valley-fill sand and gravel 
(units 6a and 2b), and fine-sediment rhythmites (units 6b 
and 2c). These deposits are scattered throughout the map 
area, predominantly along broad, shallow, linear, bedrock- 
controlled valleys. Large accumulations of such deposits occur 
in the northeastern part of the map area, where broad plains of 
gently rolling terrain are broken infrequently by bedrock knolls. 
The valley-till sediments are dominated by planar- to ripple- 
laminated sand sequences, frequently draping subaquatic out 
wash tan deposits. The glaciolacustrine sediments represent 
deposition in glacial Lake Algonquin as it expanded northward 
during ice retreat.

Rhythmically bedded sequences of sand, silt, and clay oc 
cur in scattered pockets throughout the map area and fre 
quently form the upper units of glaciolacustrine sequences. 
They are commonly associated with the distal reaches of suba 
quatic outwash fan deposits in enclosed bedrock valley sys 
tems, but also occur as thin blankets over till and bedrock.

Local deposits are no more than a few metres thick and are 
usually capped by thin, planar-laminated, glaciolacustrine sand 
units. The red/brown clay/silt rhythmites may represent annual 
(varve) deposition, as suggested by Sharpe (1978) for similar 
deposits in the Muskoka region. The thickest sequence of 
rhythmites, consisting of more than 200 couplets of silt and 
clay, were noted near the Distress River north of Cecebe Lake. 
Most occurrences consist of only a few dozen rhythmites grad 
ing upward to a fine, blocky-textured silt/clay, and downward 
into coarser, layered sediments.

A number of minor wave-cut shore bluffs up to 3 m high 
were cut into glaciolacustrine deposits at various elevations 
throughout the map area. The minor bluffs may represent brief 
halts in the lowering of glacial Lake Algonquin.

RECENT DEPOSITS
Significant alluvial deposits were not recognized in the map 
area; minor amounts do occur along small creeks and rivers 
(unit?). Recent deposits include swamps and organics 
(unit 8), which occur in abundance in bedrock hollows, particu 
larly in the low-relief terrain south of Ahmic Lake, and in de 
pressions on fine-grained glaciolacustrine sediments. Modern 
lacustrine deposits, such- as beaches and other wave-re 
worked deposits, were not observed in the map area in map- 
pable quantities.

ECONOMIC GEOLOGY
Quality aggregate deposits, though scarce in the map area, 
are more abundant than in the area to the west, closer to 
Georgian Bay (Kor and Miller 1987a, 1987b). Most existing pits 
exploit ice-contact deposits situated in valley-fill sequences,

where they protrude above the glaciolacustrine cover. These 
deposits are generally too fine grained, contain too much over 
size material, or are too variable in texture to be of major eco 
nomic significance. Such deposits are locally exploited, how 
ever, because of the general paucity of aggregate in the re 
gion. Some deposits identified through airphoto interpretation 
may prove to be of local significance.
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