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MARGINAL NOTES

INTRODUCTION

The surficial geology of the Orrville (NTS 31 E/5) map area was 
studied during the 1987 field season. The authors also mapped 
the Magnetawan (NTS 31 E/12). Pointe au Baril Station-Nais- 
coot River (NTS 41 H/9 and 41 H/10), and Key Harbour (NTS 41 
H/15} map sheets to the north and northwest. Adjacent areas 
mapped previously include the Lake Joseph-Sans Souci (NTS 
31 E/4 and 41 H/1) and Parry Sound (NTS 41H/7 and 41 H/8) 
map areas to the south and west [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; Mollard 1980). Many general and detailed studies of the 
Lake Huron basin also apply indirectly to the present study area 
(e.g. Kaszycki 1985). An assessment of the aggregate re 
sources of the Muskoka area (Staff of the Algonquin Region 
1983), and a study of the depositional environment of Quater 
nary sediments in the Haliburton area (Kaszycki 1987), also 
have relevance to the study area.

Mapping involved the interpretation of 1:15840 and 
1:60000 (approximately) scale aerial photographs, supple 
mented by the examination of natural sections (lakeshore and 
creek bank exposures), man-made sections (roadcuts, 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 has 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 Orrville map area is underlain by strongly foliated Precam 
brian gneissic and migmatitic rocks of Middle Proterozoic age 
which form part of the Central Gneiss Belt of the Grenville Prov 
ince, a structural subdivision of the Canadian Shield (Wynne- 
Edwards 1972). This belt has been subdivided into a number of 
domains and subdomains with distinctive lithological, metamor 
phic, and structural characteristics (Davidson and Morgan 
1981; Davidson et a!. 1982; Culshaw et at. 1983). The juxtapo 
sition of the domains and subdomains is considered to have 
occurred during deep-seated northwesterly directed ductile 
thrusting between 1160 and 1030 Ma. (Davidson et a/. 1982; 
van Breemen et al. 1986).

The Orrville map sheet encompasses portions of the Parry 
Sound Domain (in the northwestern part) and Muskoka Domain 
(southeastern part); the latter is further divided, from south to 
north, into the Moon River, Rosseau, and Seguin subdomains. 
The Moon River and Seguin subdomains appear to have over 
ridden the Parry Sound Domain during thrusting, and lie over 
the Rosseau Subdomain (Davidson 1984), probably covering it 
entirely at one time (Davidson et al. 1982}. The Rosseau Sub 
domain dips beneath the Parry Sound Domain.

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 Orrville area, ice flow-direction 
indicators, primarily glacial striae, trend between 1S2 0 and 
235" azimuth, averaging 2G7 0 azimuth. Upon deglaciation, 
sometime after 11 500 years B.P. (before present), the Or 
rville map area was submerged in an expanding glacial Lake 
Algonquin. The ice front melted back rapidly towards the north 
east along a re-entrant in the continental ice mass, forming 
the north and east shores of Lake Algonquin (Veillette 1986). 
The Main Algonquin phase, draining eastward through the 
Kirkfield outlet, persisted to about 10 200 years B.P. (Esuhrnan 
and Karrow 1985). Northern outlets in the North Bay area sub 
sequently allowed the lake to rapidly drain to the Hough phase, 
exposing the map area for the first time since deglaciation. 
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) dominate the 
map area, particularly in the central and eastern sectors. This 
paucity of extensive drift cover reflects not only a lack of sig 
nificant deposition by the ice, but also the wave-washing of 
bedrock upland surfaces by the waters of glacial Lake Alyun- 
quin and lower post-Algonquin lake phases.

The most pervasive terrain type in the map area is a bed 
rock-drift complex (unit 2), in which the drift is commonly thin 
{ ci m) and discontinuous ^50 percent drift cover), although 
local thick accumulations of till, ice-contact stratified drift, and 
glaciolacustrine stratified drift are present. Where multiple sub- 
units (modifiers) are indicated on the map (e.g. unit 2ab), it is 
expected that these sediment types (in this case till and 
glaciolacustrine sand) may be present as pockets or a thin ve 
neer over rock. The order of the subunits indicates dominance 
in the upper 1 m of material.

TILL

The thin drift of unit 2 is predominantly a loose stony sand till 
(unit 2a). Clasts are abundant (up to 30 percent), usually sub 
angular to subrounded, and of local Precambrian provenance. 
Occasionally, a dense, fissile, sandy, lodgement facies was 
observed. Where the till forms an appreciable deposit ^~\ m) 
(unit 3), it commonly occupies leeside (down-ice) bedrock 
hollows, is associated with stringers of stratified sand and 
gravel, and contains striated and faceted clasts. In these 
thicker till areas, the topography of the underlying bedrock is 
generally not subdued, yet bedrock exposure is minimal. The 
very sandy nature of the tills is due to the generally coarse 
grained granitic bedrock source.

i he compact, clast-poor, silty, sand till facies observed to 
the south (Kor and Miller 1987a, 1987b), east (Sharpe 1978). 
and north (Ford and Bajc 1984; Geddes and Mcclenaghan 
1984) of the map area was observed only locally as deposits 
plastered to the stoss (downstream) wall of narrow valleys in 
orientations perpendicular to the ice flow direction, Similar de 
posits are described in the Lake Temiscaming area of Ontario 
and Quebec by Veillette (1986). This till is hard, weakly fissile, 
is associated with numerous sandy lenses and stringers, and 
contains faceted and striated boulders. A particularly good ex 
ample of this till is found on the west wall of a large gravel pit 
located in a deep narrow valley south of Mill Lake.

The characteristics of both till facies suggests that deposi 
tion was by subglacial (basal) melt-out under stagnant ice con 
ditions (Shaw 1982). Sediments of supraglacial origin and ice- 
marginal sediment flows may also be present within the loose 
till facies.

As glacial lake waters in the Huron basin dropped below the 
Main Algonquin level, fine materials were washed from the till 
on bedrock uplands, leaving lags of subrounded to angular er 
ratic boulders.

ICE-CONTACT DEPOSITS

Ice-contact deposits in the map area are 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 kames (Chapman 1975), occur interbedded with 
thin diamict layers and coarse gravels.

Few such deposits were identified in the field, hut their nc- 
currence is suggested on the aerial photographs by densely 
vegetated hummocky topography in the lee of bedrock knolls 
and in narrow bedrock valleys.

The glaciofluvial ice-contact material identified as suba 
quatic outwash fan deposits (unit 4b) formed at or near the ice 
front as subglacial conduits emptied into glacial Lake Algon 
quin. 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 characteristi 
cally faulted and deformed by the subsequent melting of buried 
ice and by dewatering processes. The fans usually contain in- 
terbeds of massive equigranular sands of variable thickness. 
These ice-contact deposits were noted to occur sporadically 
beneath undisturbed glaciolacustrine sediments in the major 
valley-fill sequence which trends northwest through the study 
area from Rosseau to Manitouwabing Lake. They also occur 
along numerous smaller bedrock valleys in the western portion 
cf the map area.

GLACIOFLUVIAL OUTWASH DEPOSITS

Glaciofluvial outwash deposits (unit 5) occur sporadically in mi 
nor bedrock valleys and pockets throughout the study area. 
Consisting of crosscut channel-fill sands and gravels with asso 
ciated ripple-laminated sands and cobble beds, these deposits 
represent meltwater conduits active after glacial lake levels 
dropped below their high phases. They are commonly cut into 
ice-contact deposits and are generally of limited extent.
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GLACIOLACUSTRINE DEPOSITS

Glaciolacustrine deposits consist of valley-fill sands and grav 
els (units 6a and 2b) and fine-sediment rhythmites (units 6b 
and 2c) and are scattered throughout the map area. A major 
concentration of such deposits occupies a broad, shallow, lin 
ear, bedrock-controlled valley which trends northwest through 
the map area from Rosseau to Manitouwabing Lake. Domi 
nated by planar- to ripple-laminated sand sequences, 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. They are 
commonly associated with the distal reaches of subaquatic 
outwash fan deposits in enclosed bedrock valley systems, but 
also occur as thin blankets over till and bedrock. Local depos 
its are no more than a few metres thick and are usually capped 
by a thin, laminated, glaciolacustrine sand unit. The red/brown 
clay/silt rhythmites may represent annual (varve) deposition, 
as suggested for similar deposits in the Muskoka region (An- 
tevs 1925; Sharpe 1978). Rhythmic glaciolacustrine beds were 
noted in the 320 m (1050 feet) a.s.l. contour range in the Bear 
Lake and Hekkla areas, but the thickest sequences, of more 
than 130 couplets, were noted in the Maple Lake-Isabella Lake 
area.

Several minor wave-cut shore bluffs up to 3 m high were 
cut into glaciolacustrine deposits in the Star Lake area. These 
are located at roughly 229 to 244 m (750 to 800 feet) a.s.l. 
elevation, correlating them to post-Algonquin lake stages. 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 7). Recent deposits include swamps and organic accu 
mulations (unit O), which occur in abundance in bedrock hol 
lows, particularly in the low-relief terrain in the northeast por 
tion of the map sheet, and in depressions on fine-grainec1 
glaciolacustrine sediments. Modern lacustrine deposits 
(unit 9), not common in the area, consist essentially of older 
sediments reworked by modern lake action to form beaches.

ECONOMIC GEOLOGY

Quality aggregate deposits, though scarce in the map area, 
are more abundant than in the area closer to Georgian Bay 
(Kor and Miller 1987a, 1987bJ. Existing pits generally exploit 
ice-contact deposits situated in narrow bedrock valleys, or the 
glaciolacustrine sand and gravel deposits which have a broader

distribution. These deposits are generally too fine grained, 
contain too much oversize material, or are too variable in tex 
ture to be of major economic significance. Such deposits are 
locally exploited, however, due to the general paucity of aggre 
gate in the area east of Georgian Bay. It is unlikely that large, 
heretofore unknown, deposits of aggregate are to be found 
within the map area.
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TILL: generally ^ m thick; subglacial melt-out 
till; loose, stony, sandy; hard, sandy, silty

BEDROCK-DRIFT COMPLEX: thin discontinuous
drift ^5007o cover) 

2 unsubdivided 
2a till
2b sand (glaciolacustrine origin); sand and gravel 

(glaciofluvial ice contact origin)
2c silt and clay (glaciolacustrine origin)

UNCONFORMITY

PRECAMBRIAN

BEDROCK: ridges, knobs (i-50% exposure) of 
unsubdivided granitic to mafic migmatite and 
gneiss; thin discontinuous drift cover with local 
pockets of till, glaciofluvial ice-contact sedi 
ments ^ m thick

a order of subunits (modifiers) indicates dominance in upper 1 m of 
material

SYMBOLS
Geological
boundary
(approximate)

Glacial striae

Abandoned 
shoreline feature 
Abandoned fluvial 
channel

Gravel pit
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Metric conversion factor: 1 foot = 0.3048 m.
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