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Marginal Notgs

Mapping was carried out during the summer of 1973. Assistance in 
the field was provided by B.D. Cairns, J.J. Pinch and S.l. Boyd. Field 
techniques included the examination of natural and rnan-rna.de exposures s 
test pitting, soil prohing and hand augering. Additional subsurface 
data was obtained from the Hydrologic Data Sections of the Ministry of 
Environment. Extensive use was made of air photos having scales of 
approximately 1:16,000 and 1:36,000. Base maps were National Topographic 
System sheets with a scale of 1:50,000.

PALEOZOIC GEOLOGY:
The area is underlain by rocks of Middle and Upper Ordovician and 

Lower and Middle Silurian ages. These formations have a southwesterly 
dip of approximately 40 feet per mile. The only structural feature is 
the Algonquin Arch which enters the urea from the. southwnst and noses 
out at Corn Hill in the middle of the eastern half of the map-area. The 
major phys io'graphic feature is the Niagara Escarpment which divides the 
area from northwest to southeast.

Below the Escarpment the Middle Ordovician Verulam Formation and 
Lindsay limestones form the Simcoe Lowlands. Drift cover is of variable 
thickness up to 200 feet. The Verulam Formation is not exposed within 
the nap-area. Outcrops of Lindsay limestone occur along the lakeshore 
between Brocks Beach and Camnerdown. The base and the lower slope of 
the Escarpment are formed by the Upper Ordovician Whitby and Georgian 
Bay shales and limestones. The Whitby Formation is exposed in small 
stream valleys around the nose of Blue Mountain between Camperdown and 
Craigleith. The Georgian Bay Formation occupies the floors of the re 
entrant valleys along the Escarpment's east face; it outcrops along 
deeply incised rivers near Redwing, Duntroon and Smithdale. The upper 
slope of the Escarpment is formed by the Upper Ordovician Queenston 
shale which outcrops in all the re-entrant valleys in the map-area. It 
is well exposed, along with the Silurian Cataract and Amabel dolostone^ 
on the east face of Osler Bluff. An outlier of the Queenstun Formation 
caps Corn Hill between Smithdale and Creemore. The lowest vertical face 
of the Escarpment is formed by the Lower Silurian Clinton-Cataract group. 
It is exposed in the numerous salients and high walled re-entrants through 
out the region. The formations represented include the Whirlpool sand 
stone, the Manitoulin dolostone, the Cabot Head shale and the Fossil Hill 
dolostone. The lower half of this sequence is well exposed in an in 
active quarry west of Duntroon. The upper two formations outcrop along 
river valleys cut into the face of the Escarpment west of Banks and 
south of Ravenna. The upper vertical face of the Escarpment is formed 
by the Middle Silurian Amabel dolostone. Exposures are extensive along 
Lhe entire length of the Escarpment. It is the main caprock in the Col 
lingwood area. The Middle Silurian Guelph dolostone underlies the south 
western corner of Lhe area. It is sparsely exposed in the gorge south- 
west of Feversham but is probably represented in water well records as 
"brown limestone" 150 to 200 feet above the Amabel "white limestone" or 
"grey limestone." The contact is not exposed but has been interpreted 
as follows (Dr. P.G. Telford; personal communication ]973): from 
Badjerot, north along Osprey Township side road 30 to Brewster Lake, then 
west along the Beaver River to the vicinity of Maxwell and generally 
following the 1525 foot contour line to Rock Mills. A two mile by four 
mile outlier occurs west of Feversham.

The present land surf ne f. gent1 ra lly reflects Lhe bedrock topography 
despite the extensive drift cover. Maximum bedrock elevation, of 1725 
feet above sea level occurs at outcrops of Amabel dolostone north of 
Edward Lake. The Guelph dolostone reaches a maximum elevation of 
1675 feet a.s.l. northwest of Badjeros. The rock surface slopes west- 
southwest with undulating irregularity punctuated by the Beaver River 
gurge and several bedrock knobs. The face of the Escarpment descends 
steeply to 700 feet a.s.l. at Blue Mountain and Osler Bluff. 
Three hundred to fiOO foot deep valleys incise the Escarpment, along 
numerous branches of Mitchell Creek and the Pretty, Mad and Noisy Rivnrs. 
The northwestern and southeastern slopes of the Escarpment are not so 
precipitous, requiring up to four miles horizontal distance to drop to 
the 700 foot level. A bedrock low in the Beaver Valley indicates a 
buried outlet east of the present one at Thumbury. A buried valley 
also exists south of Stayner which may connect with an east-flowing 
branch of the Eatteaux River south of Duntroon. The lowest bedrock 
elevation occurs below the Simcoe Lowlands at 390 feet a.s.l. near 
Wasaga Beach. Here the bedrock surface slopes east-northeast.

QUATERNARY GEOLOGY
Till: The oldest till in the area (not shown on map) is exposed at 

three sites in very deep cuts which have suffered cons i derable eros ion. 
This is a massive sandy silt till deposited by ice flowing from the 
northwest. Total carbonate content in the - 200 mesh fraction is 25 
percent with a ealcite/dolonite raCio of c.1.1. Clast content is less
than 5 perrenl' hy wei ght and averages 65 percent limestone with up to 5 
percent Precambrian rocks. The unit is best exposed north of Creemore 
in section with the next younger till from which it is separated by a 
boulder pavement.

The next younger till (map unit 3) is a sandy silt to loam till 
containing approximately 10 percent clasts of which less than 5 percent 
are Precambrian pebbles, approximately 5 percent are elastics and the 
rest carbonate rocks. The matrix is 50 to 60 percent sand with up to 
15 percent clay. Forty to 50 percent of the fines are carbonate and the 
C/D ratio is c. 3.5. This unit correlates with the Newmarket Till de 
posited during the Port Bruce Stadial (Gwyn 1972). Striae on the under 
lying boulder pavement indicate implacement from northeast, approximately 
1Q5 D divergent from the main axis of the till fabric (*) taken in the next 
lower unit.

A loose, stony, sandy silt till occurs atop the Escarpment within the 
horseshoe moraines (map unit 3d). The carbonate content is up to 80 per 
cent with a C/D ratio of c.l. Clast content is approximately 15 percent 
and the matrix is 45 percent sand, 40 percent silt. The till is thin 
and has been modified by meltwater erosion. It is at present considered 
an ablation phase of the Newmarket Till but this correlation is tentative.

A silty cliiy to clay till (map unit 4) represents the next ice 
ariv^nr.p.. Tts ci AS t cont.pnt i a 1 PS K than l percent. Total carbonates are 
c. 60 percent with C/D ratios in excess of 7.0 reflecting the influence 
of the Middle Ordovician limestone formations below the Escarpment. 
Mechanical analyses of the matrix yield 4-0 to bO percent clay find up to 
20 percent sand. The till is highly contorted and often incorporates 
laminated lacustrine sediments at its base. Newmarket Till is also 
incorporated J n boud!nage features. This unit is described by White f 1971) 
as northern upper till and by Gwyn (1972) as Kettleby Till representing 
an advance from the northeast during the Port Huron Stadial (Dreimanis 
and Karrow 1972).

On the slopes of the Niagara Escarpment is a fissile silt to clay 
till (map unit 5) which seems to be a local phenomenon. It contai ns 
over 50 percent Queenston shale fragments in the clast fraction (c. 10 
percent by weight) and has a matrix derived almost exclusively from the 
same formation. The matrix is up to 50 percent clay and 35 percent silt. 
This till readily slumps and forms colluvial deposits due to its consis 
tency. It occurs in section above the Newmarket Till but its relation 
ship to the Kettleby Till is undetermined.

The Banks Moraine is formed by a sandy phase of the Queens ton- 
matrix till. South of Osler Bluff it becomes a cross valley moraine which 
is composed of Newmarket Till south of the Pretty River. It is probable 
that the two tills are transitional with the shale-charged till on Blue 
Mountain representing the final ice advance to override the Escarpment. 
The Gibraltar Moraine is composed of very sandy bouldery Newmarket Till. 
Much meltwater erosion has reshaped this feature along its western arm. 
The eastern arm follows the edge of the Escarpment. On Osprey Bluff the 
moraine is composed of the shale-charged till described above. The Stng- 
hampton Moraine, where it follows che edge of the Escarpment, is a stag 
nation feature containing quantities of ice contact gravel and sand. 
The west arm of the moraine is paralleled by the spillway through Fever 
sham and has been altered by meltwater erosion. This part of the moraine 
crosses an area of drumlinized till and bedrock. The alignment of drum- 
lins norhtwest of the moraine corresponds to that of the south-flowing 
eskers southeast of the moraine. In this area the drumlins parallel the 
moraine and are nearly perpendicular to the eskers.

Glac j.pjij.uyial Deposits :
Outwash gravel and sand are distributed along the face of the escarp 

ment from Pretty River Valley to Smithdale and in numerous spillways. The 
outwash complex through Feversham to Eugenia Lake was developed when the 
ice stood at the Gibraltar Moraine blocking drainage to the east and north. 
The channels south of Dunedin were also cut at this time. Ice retreating 
from the Banks Moraine re-established drainage down the re-entrant valleys 
but diverted i.t to the northwest, parallel to the escarpment. An area of 
outwash sand north of Glencaim, although extensively reworked by Lake 
Algonquin water, has current directions at depth indicating deposition 
from the east.

Ice-Contact ,Stratii f i ed Drift:
Gravel and sand deposits with a high proportion of silt occur in the 

Pretty and Noisy River valleys and in the hooks of the Singhampton, 
Gibraltar and Banks Moraines. Numerous kames were formed while these areas 
were being evacuated by the ice lobe. Within the valleys the kame deposits 
are Up to 100 feet high. The topographic expression is more subdued in 
the hooks of the moraines where the Ice-contact material adjoins hummocky 
stagnation moraine and has been modified by meltwater erosion.

Lacustrine Reljited Sediments :
Local post-glacial pond deposits are preserved above the Escarpment 

in a few scattered locations. Many existing lakes and numerous swamp 
areas which have persisted since late glacial time also represent ponding 
near the Ice margin. Well logs reveal subsurface clay and silt in these 
areas. A deltaic sequence in the outwash sand and gravel southeast of 
Eugenia Lake indicates the material was deposited in standing water at 
least 1475 feet above, sea level while Ehe ice margin stood no farther 
south than the Gibraltar Moraine.

Estuarine and lagoonal deposits related to the Algonquin and Nipissing 
levels are exposed in the Beaver Valley near Thornbury, in the Mad River 
valley north of Glencairn and along the Nottawasaga River around Jack Lake. 
The Algonquin main strand crosses the map-area from northwest to southeast. 
It is a 30 to 40 foot high erosional bluff throughout most of its length 
cut into the Newmarket Till or the Paleozoic bedrock (Blue Mountain area). 
Major depositional strands occur south of Clarksburg, west of Stayner and 
east of Cashtown. The base of the blutf is 790 feet a.s.l. west of Thorn 
bury and drops, to 760 feet a.s.l. south of Glencairn. A bevelled till 
plan mantled with sand extends from the Algonquin strand to the Nipissing 
Bluff. The Nipissing main level is a 15 foot high bluff which crosses 
the area from the northwestern corner to the northeastern corner at an 
elevation of 635 feet a.s.l. It is cut into ice-contact sand around the 
nose of Blue Mountain. These deposits are among the few traces of the 
northbound spillway postulated by Deane (l'J50). The strand is buried 
southeast of Wasaga Beach by late Nipissing sand dunes. Peat from below 
the dune? has produced u radiocarbon date of bOOQ years B.F. for the 
Nipissing Beach (Dr. I.P. Martini personal communication, Geol. Earth 
Sci. Dept.j Guelph 1973). Post-Nipissing recessional beaches progress 
from the dunes down to the level of the modern beach.

Organic Deposits I
Along the Nottawasaga River west of the confluence with Lament Creek 

is a 116 foot-high section containing a lagoonal sequence (Nipissing) 
deposited on the Newmarket Till and buried by 72 feet of dune sand. Peat 
from this sequence has yielded two Nipissing dates of 5336 ± 62 years 
E.P. and 4642 ± 60 years B.P. (Martini 1973). A cut along Grier Creek 
two miles west of Clarksburg exposes a lacustrine sequence below the 
Newmarket (?) Till which contains detrital organics (leaf, pollen and 
insect remains). One radiocarbon date of 31,500 * 1000 years B.P. 
(BGS 1S2A) has been obtained. Preliminary examination of material re 
vealed poorly preserved fragments of spiders, flies, tundra living bec-tles, 
rock lichen and arctic Dryas all indicating a boreal-type climate (Ann 
and Alan Morgan personal communication, 1973). The indicated interstade 
is Plum Point (33,000 to 23,000 years B.P.) raising the possible correla 
tion of the overlying till with Catfish Creek Drift.

Economic Geology
Shale for the heavy clay products industry is exposed in numerous 

places along the Niagara Escarpment but is not being extracted at present. 
Descriptions of the formations and their ceramic properties are given by 
Guillet (1967). Limestone resources atop the Escarpment have been re 
viewed by Vos (]969) who suggests the Singhampton area as a possible 
development site due to the thinness of the drift. The Amabel Formation 
is quarried two miles east of Duntroon (Hewitt and Vos 1572). Sand and 
gravel deposits have been described in the townships of Sunnidale (Hewitt 
and Cowan 1969a,b) Nottawasaga (Burwasser 1970), Osprey, Collingwood and 
Artemesia (Burwasser in progress).

Map unit 6a has a high probability for location of crushable granular 
material while unit lOa has a high to niodetatt; pi ultabi l ity. Unit 7a has, a 
moderate to high potential but the percentage of oversize and the rapid 
variability of the material must be taken into consideration. Sand for 
various uses is readily available from units 6,7,9 and 10 a, b and c.

Outwash gravel and sand terraces between Feversham and Eugenia Lake 
supply considerable ainounts of material tor local use.

Beacn gravels of Lake Algonquin provide a reliable supply of road 
material from pits near Clarksburg, Stayner and Cashtown. The Nipissing 
beach gravel and dune sand have been developed in the Waeaga Beach urea.

Ice-contact deposits east of Hatherton and in the Noisy River valley 
are used to build loose surfaced township roads. Sandy silt till is mixed 
with esker gravelly sand to provide binder.

All the townships within the map-area were designated under the Pits 
and Quarries Control Act 1971 with the exception of Sunnidale (designated 
1973) and Tosorontio (undesignated).
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LEGEND

QUATERNARY 
RECENT

Cultural Features:
15a Constructional; large fills or cuts,

canals; gravel, sjand, concrete, etc. 
15b Depositional; settling basinSj sewage

lagoons

Swamp Deposits: mud, muck, peat; Inadequately 
drained basins, connected by ephemeral streams.

Modern beach deposits: fine to medium sand.

Modern Alluvium: gravel, sand and silt present on 
floodplains, local exposures of eroded till. 
12a Gravel and sand. 
12b Sand and silt.

PLEISTOCENE
LATE WISCONSINAN

Older Alluvium: gravel, sand and silt present in
elevated stream terraces, exposures of eroded till. 
ILa Gravel and sand, 
lib Sand and silt.

Glaciolacustrine or localized pond dKpusi ts: gravnl,
sand, silt and clay.
lOa Sandy gravel.
lOb Sand, minor fine gravel.
lOc Sand, raised beaches of post-Nipissing age.
lOd Silt, clayey to sandy
lOe Clay, minor silt.

Eolian Depos-its: dunes and blowouts; 
sand, fine to very fi no.

9a Low dunes, partly stabilized! 
9b High stabilized dunes.

Fluviolacustrine Deposits: gravel, sand and silt. 
8a Mainly sand, minor fine gravel. 
fib Mainly silt.
8c Deltaic, modified by lakewater erosion, 

transitional to lacustrine deposits.

Tee-Contact Deposits: subttratifled to stratified 
gravel and sand, includes minor till. 

7a Gravel and sand. 
7b Mainly sand.

Glaciofluvial deposits: outwash gravel , sand and 
silt.

6a Gravel and sand.
6b Mainly sand.
6c Modified by subsequent lakewater erosion.

Clayey silt till: rich in fragments of Queenston 
Shale; emplaced along Escarpment.

5a Low to moderate relief, partly altered by
meltwater erosion.

5b Stagnation moraine, crevasse fillings, 
kettles, ablation features , hummocky 
Lupugraphy. 

5c Recessional moraine, high relief.

Silty clay to clay till; undulating, low relief, 
subdued by lake water erosion.

Sandy Silt till;
3a Low relief, undulating, subdued by 

lakewater or meltwater erosion
3b Moderate relief, partly subdued hy 

lakewater or meltwater erosion
3c Dissected slopes.
3d Ablation moraine, moderate relief, 

modified by meltwater erosion.
3e Stagnation moraine, high relief,

crevasse fillings, kettles, ablati on 
features, hummocky topography.

3f Recessional moraine, high relief, ice- 
contact deposits present, slightly 
modified by meltwater erosion.

PALEOZOIC 
SILURIAN

* Single exposure of massive sandy till.

Bedrock, exposed or thinly drift covered. 
2 Sg Guelph Formation : dolostone. 
2 Sa Amabel Formation : dolostone. 
2 Se Clinton-Cataract Group : sandstone, 

dolostone, shale.

ORDOVICIAN

Bedrock, exposed or thinly drift covered.
l Oq Queenston Formation : red and

green shale, 
l Ogb Georgian Bay Formation : grey

fossiliferous limestone and shale 
l Ow Whitby Formation : blue,

brown and black shale, dark grey
limestone, 

l 01 Lindsay Formation : grey
lithographic limestone.

Compound Units.

Where it is desirable to indicate the nature of the next lower 
unit as well as the surficial one, a virgule is used between the 
two legend notations.

SYMBOLS

Bedrock outcrop with formation symbol 

Stoss S Lee topographic feature

Drumlin

Till Fabric; three dimensional orientation diagra 
showing sense of plunge of long axis of clasts 
and unit in which fabric was measured.

Crevasse filling

Esker, direction of current known

Current direction indicator in meltwater channel

Ujuiliuu Fluvial terrace escarpments

Abandoned shore bluffs

Beach ridges and near shore bars of previous 
lake stages

Area of dunes

Sand or gravel pit

Quarry

Geological Boundary; approximate, transitional.
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