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PHANEROZOIC . 

CENOZOIC 

QUATERNARY 

RECENT

Modern beach deposits: nearshore and beach 
sands, minor gravel

Organic deposits: peat. muck, wetlands 

Alluvium: sand, silt, orgamcs. much

-O-I^V Glaciolacustrine deposits: sand, silt, clay, minor
gravel

6a Deltaic, valley-fill sands, gravels: stratified 
6b Prodeltaic. lake-bottom silt, clay, and sand.

laminated to varved.JU*K'^^X^ ̂fc i v g.-, ^Jv^^-^^ -i ^^^^fe ^-i-^_ i^ w".-sl

f/^S^^-v^S^ Glaciofluvial outwash deposits: outwash and 
valley-fill sand and gravel

 0-u?y\j) Ice-contact deposits: leeside and valley-fill 
material (variable)

4a Leeside, glaciofluvial, ice-contact material: 
hummocky drift mounds; sand, gravel, till

4b Subaquatic outwash fan deposits, gravel, sand, 
silt, clay

GEORGIAN BAY ISLANDS 

Deer Island NATIONAL--. PARK

Till: generally ;*1 m thick
3a Leeside and ablation till: loose, stony sandy 
3b Subglacial meltout and lodgement till, hard,

sandy, silty . - .Island 

U S K O K A
,. Gibraltar

EvmgoMn,.,/"' '..

Bedrock-drift complex, thin, discontinuous drift 
cover)

2a Till
2b Sand (glaciolacustrine origin)
2c Silt and clay (glaciolacustrine origin)

Bedrock ridges and knobs ^50C70 exposure) of 
unsubdivided granitic to made migmatite and 
gneiss: thin, discontinuous drift cover with local 
pockets of glaciofluvial ice-contacl sediments 

m thick.

Geological
boundary, 
approximat

TT l Abandoned
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MARGINAL NOTES

INTRODUCTION

The surficial geology of the Lake Joseph (NTS 31 E/4). and Sans 
Souci (NTS 41 H/1) area was studied during the 1966 field 
season The authors also mapped l he Parry Sound {NTS 41 H/7 
and B) sheet to the northwest. D.R Sharpe (tn preparation) has 
mapped the Gravenhurst (NTS 31 D/14), Bracebridge (NTS 31 E/3) 
and Huntsville (NTS 31 E/6) sheets to the east.

Previous Quaternary mapping of the area is primarily of a 
physiographic nature (Chapman 1975; Chapman and Putnam 
1984). with the engineering and terrain study of Mollard (1980) 
providing a greater level of detail Many general and detailed 
studies of the Lake Huron basin also apply indirectly to the 
present study area (eg. Kaszycki 1985) An assessment of the 
aggregate resources ol the Muskoka area (Staff oi the Algonquin 
Region 1983) also includes a portion of the study area- 

Field mapping involved the interpretation of 1:15640 (1 inch 
to 1/4 mile) and 1:60000 (approximately) scale air photographs, 
supplemented by the examination of natural sections (lakeshore 
and creek bank exposures), man-made sections (roadculs, sand 
and grave! pits), and test pits and augered cores produced by 
hand. Road access east of Highway 69 is very good, while canoe 
traverses and helicopter-supported work were required in the rela 
tively inaccessible western half of the map area.

The authors wish to acknowledge the field assistance of Fred 
Bosman and Chris Vasko (Junior geological assistants), and the 
administrative assistance of the Ontario Ministry of Natural Re 
sources district staff in Parry Sound and Northern Affairs Officer, 
Bob Clark, and his staff (Ministry ol Northern Development and 
Mines, Parry Sound).
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BEDROCK GEOLOGY

The Lake Joseph map area is underlain by strongly foliated, 
gneissic and migmalitic rocks of the Grenville Province a struc 
tural subdivision of the Precambrian Shield (Wynne-Edwards 
1972) The bedrock in the region east of Georgian Bay forms part 
of the Central Gneiss Bell of the Grenville Province. This belt is 
composed of a number of distinctive tectonic domains and sub- 
domains that were emplaced at depth during northwesterly di 
rected thrust faulting (Davidson et al. 1962).

Gneissic and migmatite granitic rocks of the Moon River 
Subdomatn {Muskoka Domain), in pan derived from arkosic 
metasediments, dominate the basement complex in the Lake Jo 
seph map area It is bounded in the south oy strong lineament./ 
shear zones now occupied by Twelve Mile Bay and the Moon 
River (Hanmer 1984). The rocks generally exhibit mineral assem 
blages of the amphibolite facies although in the northwestern part 
of the map area, granulite facies rocks of the Parry Sound Domain 
are present locally (Davidson et al. 1982). All rocks in the area 
were deformed and uplifed during the Grenvillian Orogeny be 
tween 1200 to 950 Ma (Wynne-Edwards 1972).

QUATERNARY GEOLOGY

The direction of the las'. (Late Wisconsinan) glacial advance 
across the region was south-southwest with ice-flow indicators. 
primarily striae, oriented predominantly between 180C and 210 0 
azimuth. Localized deflections of ice movement range from 1550 
lo 250'. A slight southwesterly fanning effect towards Georgian 
Bay is present.
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The Lake Joseph map area was deglaciated about 11 500 B.P, 
at which time M was submerged m an expanding glacial Lake 
Algonquin The stagnating ice front melted back rapidly toward the 
northeast forming the north and east shores ol the lake. The Mam 
Aigonquin lake phase, the highest to form in the basin 
(approximately 335 m a.s.l), was achieved prior lo 10 000 E.P. 
(Eschman and Karrow 1985)

Changing outlets subsequently allowed the lake to drain rap 
idly to the Hough phase, exposing the map area for the first time 
since deglaciation. A long period of transgression to the Nipissing 
phase once again inundated much of the map area by about 
5000 B.P. Present lake levels were achieved sometime after 
3000 B.P. (Eschman and Karrow 1985).

The distribution and thickness of glacial drift in the study area 
vanes greatly Large tracts of essentially bare bedrock with only 
minor pockets of sediment dominate west of Highway 69 along the 
shores of Georgian Bay, and on upland sites throughout the rest 
of Ihe map area (map unit 1), This lack of drift reflects not only a 
lack of significant deposition by the ice, but also the wave- 
washing of bedrock upland surfaces by the waters of lakes 
Algonquin and Nipissing.

TILL

Till is widespread over the map area, but is generally present only 
as a thin, discontinuous veneer of loose, stony sand over bedrock 
(unit 2a). A very stiff, fissile, sandy lodgement till was occasion 
ally observed. Locally, thicker deposits of stony sand till occur in 
leeside positions associated with stratified sand and gravel (unit 
3a). Clasts are abundant (up to 30*^),' usually subangular to

subrounded and commonly exhibit multiple striated facets and the 
remnants of a hard, silly rock (lour covering. Precambrian rock 
types predominate, but some Paleozoic clasts were noted in tills in 
the northeastern part of the map area, A compact, clast-poor, silty 
sand facies ol till was also noted locally (unit 3b), although it is 
not common It is associated with numerous sandy lenses and 
stringers and is often underlain by a thin unit of stratified sand. At 
some sites, multiple units of till are separated by continuous, thin, 
sandy laminae, probably the result of subglacial deposition in 
standing water. Both till facies are common in areas to the east 
{Sharpe, in preparation; Kaszycki, in preparation) and north (Ford 
and Bajc 1984, Geddes and Mcclenaghan 1984).

As glacial lake waters in the Huron basin dropped below the 
Main Algonquin level to lower stages, fine materials were washed 
from till on bedrock uplands, leaving lags of subrounded to an 
gular erratic boulders. Particularly large concentrations of these 
occur on the east shore of East Bay, Lake Muskoka, and on the 
rock upland separating Lakes Joseph and Rosseau. Elsewhere tills 
have a reworked upper surface: the reworked zone has a silt-free. 
sandy character, laminated sand horizons, and stony lag deposits.

ICE-CONTACT DEPOSITS

Ice-contact deposits in tHe map area are localized and scattered.
They consist of leeside accumulations of highly variable, crudely 
bedded, clast-rich sand and gravel (unit 4a), and as linear, 
bedrock-controlled accumulations of glaciofluvial sand and gravel 
with associated lacustrine clay deposits (unit 4b}. Numerous, 
small, hummocky deposits of ice-contact material were identified 
in the strongly foliated bedrock terrain west ol Highway 69, usu 
ally in Ihe lee of bedrock knolls An abundance of variably

bedded sandy and silty units, interlayered with diamict unils and 
coarse gravels, suggests a subglacial meltout origin for these 
deposits.

The glaciofluvial ice-contact material, representing subaquatic 
outwash fan deposits (unit 4b). formed at or near the ice front as 
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 and 
cross-bedded gravels, sands and silts. Paleozoic clasts in these 
deposits decrease rapidly southward (down-ice) from the commu 
nity of Uiiswater. These units are characteristically faulted and 
deformed by subsequent dewatering processes, and usually con 
tain interbeds of massive, equigranular sands of variable thick 
ness. Systems of these deposits can be traced through the map 
area, occupying bedrock lineaments from the community of Ull- 
swater in Ihe map's northeastern corner, south and southwestward 
through the Port Carling area, to the eastern shore of Bala Bay. 
The nature and distribution of these deposits reflect a continu-, 
ously ablating ice front, with no distinct halt positions across the 
map area,

GLACIOFLUVIAL OUTWASH

Glaciofluvial outwash deposits (unit 5) occur sporadically in minor 
bedrock lineaments and pockets throughout the study area Con 
sisting of crosscut channel-fill sands and gravels with associated 
ripple-laminated sands and cobble beds, ihese deposits represent 
meltwater conduits active after glacial lake levels dropped below 
their high phases. Some are overlain by subsequent 
glaciolacustrine deposits. They are commonly cut into ice-contact 
deposits and are insignificant in areal extent. South of the commu-

nily of Footes Bay, a number of bedrock valleys contain mappable 
amounts of glaciofluvial material, apparently related to small del 
taic deposits in the area.

GLACIOLACUSTRINE DEPOSITS

Glaciolacustrine deposits consist of valley-fill sands and gravels 
(unils 6a and 2b) and fine-grained sediment rhythmites (units 6b 
and 2c), and are scattered throughout Ihe study area. The former 
represent small deltaic deposits consisting of horizontally stratified 
sand and fine gravel, often crossbedded, rhythmic, and rippled in 
nature These deposits occupy broad, shallow, bedrock depres 
sions, located predominantly in the low-relief terrain near the 
shore of Georgian Bay, and probably represent sediment from 
higher ground to Ihe east redeposited by streams into late, tower 
ing lake phases (as yet unidentified) in the Huron basin The 
upper levels of Ihese deposits occur at about 244 m (800 feet) 
a.s.l. near Footes Bay.

Rhythmic sequences of sand. silt, and clay occur 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 deposits are no more than a lev,' 
metres thick and are usually capped by a thin, laminated, 
lacustrine sand unit. Rhythmites of grey-green, stlt-rich units, and 
red-brown clay-rich units may represent annual varved deposifion, 
as suggested for similar deposits elsewhere m the Muskoka region 
(Sharpe, m preparation) The thickness and exlenl of these depos 
its generally decrease towards Georgian Bay, reflecting increasing 
distance from the sedimenl source during deposilion in the Main 
Aigonquin lake phase. The upper levels of these deposits occur at 
about 290 m (950 feet) a.s,l east of Young Lake

Minor shoreline fealures were observed in the map area.
consisting of 2 to 3 m high, wave-cui bluffs in glaciolacustrine 
deposits near the flanks of bedrock uplands. These occur be 
tween the levels of Main Algonquin and Nipissing, thereby repre 
senting minor and brief halts in the lowering ol lake stages from 
the Main Algonquin high level.

EOLIAN SANDS

A small occurence of dune sands is situated on ice-conlaci 
subaquatic outwash fan deposits near the community of Uiiswater 
in the extreme northeast corner of the map area, A thin, dis 
continuous layer of eolian sand locally forms indistinct mounds on 
the fiat upper surface of the fan deposit. Similar features were 
noted in Killbear Provincial Park to Ihe northwest. Dunes were 
formed during early post-Algonquin lime by winds blowing from 
the ice to the north.

RECENT DEPOSITS

Significant alluvial deposits were not recognized in the map area. 
but may occur along small creeks and rivers in minor amounts 
(unit 7) Recent deposits include swamps and organic remains 
(unit 8) which occur m abundance m bedrock hollows and in 
depressions on the fine-grained lacustrine sediments, and modern 
lacustrine deposits (unit 9), which consist essentially of beach 
sands reworked by modern lake action from older sediments.

ECONOMIC GEOLOGY

Quality aggregate deposils are scarce in the map area Most 
existing pits exploit the subaquatic outwash fan system along the 
eastern boundary of the map area, the deltaic sands and gravels 
near Footes Bay. and small, localized deposits of ice-contact 
materials and till. These deposits are generally too fine grained, 
contain too much oversize material, or are locally too variable m 
texture to be of major economic significance. Such deposits are 
locally exploited however, due to the general paucity of aggregate 
in the area east of Georgian Bay Significant exotic lithologies 
were not observed in the glacial deposits of the map area, al 
though Paleozoic limestone and dolostone clasts m the Ullswater 
area deposits are locally significant Diatomite is associated with 
peat deposits in the area, however, there is no current extraction 
(Hewitt 1967).
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