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Abstract

Nottawasaga Township,1 Simcoe County is located at the south 

end of Georgian Bay. The area is covered by National Topographic 

Series Maps 41 A/8 and 41 A/9.

Formations of Middle Ordovician limestones, Upper Ordovician 

shales, Lower Silurian sandstone, dolomite and shale and Middle 

Silurian dolomite comprise the bedrock subcrop of the township. 

Formational contacts trend northwest-southeast and the formations 

are exposed mainly in the Silurian sections.

Pleistocene deposits cover the entire township. Till moraines, 

kame-moraine complexes and outwash channels occur in the southern 

two-thirds of the area. The northern third is a lacustrine plain 

consisting of bars, beaches, extensive areas of lacustrine deposits 

and bevelled till plains.

The Niagara Escarpment lies along the western boundary of 

the township. It is mantled by till but exposures of bedrock 

occur in reentrants, river valleys and road cuts. The Corn Hill 

Moraine lies against an erosional remnant of Ordovician shales to 

the east of the Escarpment. The main strandline of Lake Algonquin 

bounds the moraine to the north and east, marking the edge of the 

Simcoe Lowlands. The main strand of the Nipissing Outlet stage 

nearly parallels the present shore of Nottawasaga Bay.

Industrial mineral resources include shale, sandstone,
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dolomite and sand and gravel. No shale or sandstone is being 

developed at present but Georgian Bay (Meaford-Dundas) Shale 

could be used for the manufacture of brick and lightweight 

aggregate, Queenston Shale has been used for fill and could be 

used for brick manufacture, and Whirlpool Sandstone has been 

used as building stone. Manitoulin Dolomite and Amabel Dolomite 

have been and are being quarried for crushed stone. Abandoned 

beaches, kames and spillway channels supply sand and gravel. 

Fill sand is obtainable from lacustrine plains, deltaic deposits 

and kame-moraine complexes. The combined production of crushed 

rock and sand and gravel from Nottawasaga Township reported in 

1969 was 326,070 tons valued at $280,890.

Under the regulations of The Niagara Escarpment Protection 

Act, 1970 permits will be needed for the operation of pits and 

quarries within a protected area containing the Escarpment.
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Figure l - Key map showing location of Nottawasaga Township. 
Scale l inch to 8 miles.
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INDUSTRIAL MINERAL RESOURCES OF NOTTAWASAGA TOWNSHIP
SIMCOE COUNTY, ONTARIO
By: G.J. Burwasser *-

Introduction

A survey of the surficial deposits of Nottawasaga Township 

was made to obtain information regarding the industrial mineral 

resources of the area. The map which accompanies this report 

gives the occurence probability of usable granular resources as 

well as information concerning the origins of the various deposits 

examined within the township.

Nottawasaga Township is approximately 203 square miles in 

area and is located in the northwest corner of Simcoe County at 

the south end of Georgian Bay. Severe eighths of the township 

lies within the east half of the Collingwood Sheet, National 

Topographic Series 41 A/8. The remaining area is in the west 

half of the Collingwood Sheet and the east and west halve* of 

the Nottawasaga Sheet (NTS 41 A/9). The major population centre 

is the Town of Collingwood in the northwest corner of the 

township.

Drift thickness is irregular throughout the area, though is 

generally less than 100 feet. Bedrock outcrop is mainly limited 

to the vicinity of the Niagara Escarpment. Silurian and Ordovician 

rocks are exposed in re-entrants, river valleys and road cuts 

from northwest of Duntroon to Banda.

The Niagara Escarpment runs through the southwestern part 

of Nottawasaga and is the most prominent physiographic feature

^-Geologist, Ontario Department of Mines and Northern Affairs, Toronto 
Manuscript accepted by the Chief, Industrial Minerals Section, 
30 December 1970.
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in the township. The average elevation of the escarpment drops 

toward the southeast from about 1750 feet to about 1550 feet. 

Though generally drift covered there are bedrock exposures atop 

the escarpment along Highway 24 approximately l mile east of 

Singhampton and approximately 3.5 miles north of Maple Valley. 

The caprock of the Niagara Escarpment is the Silurian Amabel 

Formation, a reefy, irregularly bedded, light grey dolomite. 

It outcrops in the localities mentioned above as well as in 

places in the face of the Escarpment.

The Amabel is quarried for crushed rock in Lot 24, Concession 

XII about 2 miles west of Duntroon.

The Clinton and Cataract Groups lie below the Amabel Dolomite.

None of the Clinton is exposed in Nottawasaga Township but the
** 

Manitoulin Dolomite and Whirlpool Sandstone of the Cataract

Group outcrop sparingly in the face of the Escarpment 1.3 miles 

west of Duntroon and approximately half a mile west of Glen 

Huron. The Cataract has been quarried in Lot 24, Concession XI 

for crushed rock and building stone.

Beneath the Whirlpool Formation is the Ordovician Queenston 

Formation, a red and green shale which forms the major foreslope 

of the Niagara Escarpment in Nottawasaga Township. It outcrops 

in several road cuts from the Pretty River to Lavender. An 

outlier of Queens ton Shale occurs between Smithdale and Creemore 

but is not well exposed. The clay from this formation could be
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used for the manufacture of bricks by extrusion methods.

Below the Queenston is the Georgian Bay (Meaford-Dundas) 

Shale, exposed best in river valleys around Glen Huron and 

Dunedin. It is a series of limestones and silty shales but 

could be used for the manufacture of brick by extrusion methods.

The rest of the township is underlain by Upper Ordovician 

shales and Middle Ordovician limestones which have been buried 

by glacial and lacustrine events of the Pleistocene Epoch. The 

oldest bedrock subcropping in Nottawasaga is the Verulam 

Formation of the Simcoe Group. It is an argillaceous bioclastic 

limestone.

Nottawasaga Township is almost entirely drift mantled. The

southwestern two thirds are covered by outwash, till moraines
. -"*-., - . .. \ 

and kame-moraine complexes. The northeastern third of the

township is a lacustrine plain left during various stages in the 

development of the Great Lakes. It is possible to trace ancient 

strandlines across the township by following abandoned shore 

bluffs and beaches. The kames and beaches have the greatest 

potential of granular materials as indicated on the map which 

accompanies this report.

Mineral Production

Structural mineral production in the township consists of 

crushed rock and sand and gravel. Production in 1968 was given 

by the Ontario Department of Mines and Northern Affairs as
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follows: 326,070 tons of crushed stone, sand and gravel valued 

at $280 ^ 890.

Access

King's Highways 24, 26 and 91 enter the map-area from the 

east and the south. Within the township a grid of concession 

lines and sideroads at approximately one-mile intervals provides 

easy access to most locations.

Topography

Elevations on top of the Niagara Escarpment range from 

1500 feet southwest of Creemore to over 1750 feet west of 

Duntroon. An erosional remnant of Ordovician shales forms the 

bedrock core of a till moraine between Smithdale and Creemore. 

Elevations atop the rise are over 1350 feet, dropping to about 

900 feet at the town of Creemore. The hummocky topography 

throughout this southern part of the township ranges in local 

relief 15 feet to 50 feet atop the Escarpment and to over 100 

feet in areas bordering the Escarpment. The Mad River valley 

from Singhampton to the southeast corner of the township shows 

a drop in elevation from approximately 1675 feet to approximately 

720 feet. The Noisy River valley from Maple Valley in the 

southwest corner of the township to its confluence with the 

Mad River valley two miles west of Creemore has a decrease in
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elevation from about 1615 feet to about 930 feet. In the 

northern third of the township an abandoned lake plain slopes 

gently to the northeast from approximately 800 feet at the 

base of the uplands to 580 feet at Nottawasaga Bay.

Drainage

All drainage from the township is into Nottawasaga Bay. 

The southern half of the township is drained by the Mad-Noisy 

River System and by Coates Creek, all of which are tributary 

to the Nottawasaga River. In the northern half most drainage 

is directly into the bay via the Batteaux River, the Pretty 

River, Silver Creek and an unnamed system of streams and ditches 

extending from Osler Bluff (Grey County) to Collingwood. The 

single major exception is Lament Creek which leaves the township 

3 miles northeast of Stayner to join the Nottawasaga River en 

route to the bay.

Previous Work

Numerous geological studies made throughout southern 

Ontario have included Nottawasaga Township although no project 

has concentrated on this area alone. Satisfactory bedrock 

stratigraphy may be found in papers by Bolton (1957), and Sanford 

(1961) and Liberty (1969). Various geomorphic features are 

described by Chapman and Putnam (1966). A soil map of Simcoe
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County produced by Hoffman et al (1962) covers the township. 

Several deposits of industrial minerals are described by 

Hewitt (1964 a,b) and Vos (1969). Information from many 

earlier studies of bedrock and Pleistocene geology is incorporated 

in the above mentioned reports.

Field Work

Field work for this project was completed during part of 

the summer of 1970.

.Paleozoic Geology

The following is the table of bedrock formations for 

Nottawasaga Township.
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Table of Formations 

Paleozoic

Groups Formations 

Silurian: Albemarle Amabel Dolomite

Clinton Fossil Hill Dolomite* 

Cataract Cabot Head Shale

Manitoulin Dolomite 

Whirlpool Sandstone

Ordovician Queens ton Shale

Nottawasaga Georgian Bay (Meaford-
Dundas) Shale

Whitby Shale*

Simcoe Lindsay Limestone

Verulam Limestone*

Ordovician

Rocks of the uppermost Ordovician age are exposed in the 

southern half of the township. Location of the time boundary 

with the Middle Ordovician is uncertain.

* Not exposed in Nottawasaga Township.
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Simcoe Group

Limestones of the Middle Ordovician Simcoe Group underlie 

the northeast third of the township. The approximate contact 

with the overlying Whitby Shale of the Nottawasaga Group lies 

on a line from 5 miles southeast of Stayner to 2.5 miles west 

of Collingwood. Most of the group is not exposed within the 

township but pebbles of its constituent formations are often 

identifiable in gravel deposits. The Verulam Formation supplies 

subangular pebbles of grey, fragmental to crystalline limestone, 

commonly with darker grey specks. Lindsay pebbles are subrounded, 

greyish brown, lithographic limestone and are not always easily 

distinguished from the material supplied by other Paleozoic 

limestone formations. Combined thickness of these formations 

in Nottawasaga Township is given by Liberty (1969) as about 400 

feet.

Nottawasaga Group 

Whitby Formation

Unconformably overlying the Simcoe Group are the Whitby 

Shales of the Nottawasaga Group. The formation is Upper 

Ordovician in age and consists of grey, greyish brown, and 

black, fissile shale with some bituminous limestone near the 

base. The approximate subcrob area is from one to one and a 

half miles wide extending from l mile west of Glencairn
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(Sunnidale Township) to 2.5 miles west of Collingwood. The 

formation is not exposed within the township and the softness 

of the material precludes any common occurence of Whitby Shale 

in local gravel deposits.

The clay till on the northeast side of the Corn Hill 

Moraine, which the formation underlies, has a grey colouration 

probably attributible to material removed from these beds* The 

formation is about 170 feet thick in Nottawasaga Township.

Georgian Bay (Meaford-Dundas) Formation 

The Georgian Bay (Meaford-Dundas) Shale underlies a 

broad sweep of land from Osler Bluff southeast to Banda. The 

upper contact with the overlying Queenston Shale parallels the 

Niagara Escarpment through Nottawasaga Township. It lies on a 

line from Pretty River Valley (Collingwood Township) to Glen 

Huron passing about half a mile west of Duntroon. From Glen 

Huron the contact approximately follows the 1200 foot contour 

through Dunedin and then out of the township 3.5 miles south 

of Creemore. The formation consists of greyish brown weathering 

grey, calcareous, silty shale with interbedded grey silty 

limestone (lower member) overlain by grey silty limestone with 

numerous shale partings (upper member). It is over 400 feet 

thick.

The Georgian Bay (Meaford-Dundas) Shale outcrops in the
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river valleys near Glen Huron, Dunedin, Smtthdale, Creemore and 

Banda. It forms part of the Escarpment in concessions XI and 

XII, lots 30 to 32 and lots 36 to 38 northwest of Duntroon. 

Hewitt and White (1969) give data on the chemistry, mineralogy 

and ceramic qualities of the formation indicating the shale is 

useful for the manufacture of brick only by modern extrusion 

equipment methods.

Queenston Formation

The Queenston Shale forms the major foreslope of the 

Niagara Escarpment in Nottawasaga Township. It outcrops at 

various points along the escarpment face from the reentrant 

at Pretty River Valley to the uplands west of Banda. An outlier 

of Queenston Shale occurs between Creemore and Smithdale atop 

an erosional remnant of Georgian Bay (Meaford-Dundas) Shale. 

Although both are drift mantled changes in till colour and 

lithology indicate the contact is approximately at 1225 feet. 

In outcrop the Queenston is a brick red, soft, thin-to medium- 

bedded, shale with seams and oval "eyes" of calcareous, green 

shale. The formation is between 200 feet and 300 feet thick 

in Nottawasaga Township. It weathers to a sticky, red clay- 

mud. Queenston pebbles are extremely rare in gravel deposits. 

The ceramic properties, mineralogy and chemical composition of 

the Queenston are given by Guillet (1967).
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Silurian

Rocks of Silurian age outcrop in the face of the Niagara 

Escarpment. They have been exposed atop the escarpment in 

excavations for roads and quarries.

Cataract Group

The Cataract Group in Nottawasaga Township consists of the 

Whirlpool Sandstone, the Manitoulin Dolomite and the Cabot Head 

Shale. These three units are not everywhere exposed together 

but they form the correct stratigraphic sequence of Lower Silurian 

rocks in the Georgian Bay district. They outcrop in several 

places along the Escarpment in a narrow band (usually from 300 

yards to 700 yards wide) from 3.8 miles northwest of Duntroon 

to Lavender. A large outlier of Cataract rocks is separated 

from the main body of the Escarpment by a spillway east of 

Lavender.

Whirlpool Formation

The basal unit of the Cataract Group, the Whirlpool Sandstone, 

rests sharply on the Ordovician Queenston Shale. It is a medium- 

Co thick-bedded, light grey, fine-grained, cross-bedded, quartzose 

sandstone. The formation is about 6 feet thick within the map- 

area but is usually covered by glacial deposits and appears to be
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absent north of Duntroon. Physical properties of the Whirlpool 

(Medina) Sandstone are given by Hewitt (1964 b) for several 

quarries in southern Ontario.

Manitoulin Formation

Overlying the Whirlpool Sandstone is the Manitoulin 

Dolomite. It is a grey, thin-bedded, unevenly weathering, fine 

grained dolomite with grey shale partings and calcite filled 

vugs. The formation is 26 feet thick at the Nottawasaga River 

(Bolton, 1957) thinning to less than 20 feet at Duntroon. Where 

the formation outcrops in the face of the Escarpment it has a 

nearly vertical exposure.

Cabot Head Formation

The uppermost unit of the Cataract Group is the Cabot Head 

Shale. It is a thin-bedded, grey shale with thin, reddish grey, 

calcareous sandstone interbeds. The lower contact is gradational 

with the Manitoulin Dolomite. As the Cabot Head erodes easily 

it is usually exposed as a rubbly zone below the overlying Middle 

Silurian Formations. Its thickness in Nottawasaga Township is 

about 50 feet.
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Clinton Group 

Fossil Hill Formation

The only formation of the Clinton Group represented in the 

area is the Fossil Hill Dolomite. It does not appear in outcrop 

but occurs as angular cobbles of thin-bedded, brown, fine-grained 

dolomite in most gravel deposits in Nottawasaga Township. 

Fossil brachiopods and corals are abundant in the rocks of this 

formation.

Albemarle Group

Amabel Formation

The Albemarle Group contains the uppermost Middle Silurian 

rocks. In Nottawasaga Township they are represented by the 

Amabel Dolomite. The formation is a massive-to thick-bedded, 

coarse-to fine-grained, light grey, reefy dolomite which weathers 

to a grey or blue-grey colour. It is exposed along the Mad 

River west of Glen Huron and in road cuts along Highway 24 south 

of Singhampton. About 40 feet of Amabel Dolomite has been 

exposed in a crushed rock quarry west of Duntroon, although 

total thickness of the formation may exceed three times this 

measurement.
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Bedrock Topography

The major bedrock feature in Nottawasaga is the Niagara 

Escarpment. Its existence is due to the resistance to erosion 

of the caprock, the Amabel Dolomite. From the edge of the 

Escarpment, where its elevation averages 1600 feet above sea 

level, the formation dips gently southwest at approximately 20 

feet per mile. It is overlain by up to 60 feet of glacial 

drift (Vos, 1969) although the average thickness of drift cover 

is considerably less. The upper-most Ordovician formations 

comprise the foreslope of the Escarpment. Drift cover here 

varies from a few feet to more than 20 feet.

The Creemore outlier of Queenston Shale is mantled by 

about six feet of drift. Northeast of this outlier the bedrock 

surface slopes gently into the bay. It is covered by at least 

35 feet of drift in this area.

Pleistocene Geology

Glacial History

The last ice sheet to cover Ontario was the Wisconsin 

glacier, which had spread to its maximum extent by approximately 

20,000 years ago. It was not until about 14,000 years before 

the present that the retreating ice margins exposed parts of 

southern Ontario* As the ice receded it thinned and divided



- 15 -

into three major lobes, one^in the Lake Ontario basin, one in 

the Lake Simcoe basin and one in the Lake Huron basin. The 

Simcoe and Huron lobes separated along the Niagara Escarpment 

and slight readvances of the Simcoe lobe built the Singhampton 

Moraine atop the Escarpment. Kame terraces were deposited 

below the brow of the Escarpment and glacial melt waters were 

drained from the area by two spillways, one south of Dunedin 

and one south of Creemore. Ponding of water along the ice 

margin in York, Ontario and Durham Counties produced glacial 

Lake Schomberg which iprobably drained north through an outlet 

between the ice front and the Escarpment (Deane, 1950). This 

channel would have entered Nottawasaga Township near Glencairn 

(Sunnidale Township) and exited along the base of Blue Mountain 

(Collingwood Township) . The Corn Hill Moraine from Duntroon 

to 3 miles east of Cashtown was probably formed about this time. 

Continued northward retreat of the ice sheets produced glacial 

Lake Algonquin, the main shoreline of which may be traced 

through Nottawasaga Township from 3 miles southwest of Collingwood 

to 3 miles southeast of Stayner. It lies across a till plain 

which has been bevelled by lake erosion. This lake was finally 

drained when the ice margin receded north of the Mattawa valley 

opening an eastern outlet through North Bay which resulted in 

the Nipissing Great Lakes. The main Nipissing strandline 

nearly parallels the present shore of Georgian Bay. In Nottawasaga
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Township tt is represented by an area of sandy lacustrine 

deposits. Differential regional uplift closed the Mattawa 

outlet ending the Nipissing Stage and eventually producing the 

modern morphology of Nottawasaga Bay.

Physiographic Features

There are three major physiographic features in Nottawasaga 

Township. They are the Niagara Escarpment, the Corn Hill Moraine 

and the Simcoe Lowlands.

Niagara Escarpment

The Niagara Escarpment occupies most of Nottawasaga 

Township south of lot 40 and west of the abandoned Canadian 

National Railways line. South of Creemore, where the Mad River 

has an elevation of approximately 850 feet, the Escarpment rises 

in a fairly uniform, moderately steep slope to 1325 feet where 

a slight shelving occurs across an abandoned spillway. From 

above the spillway (1375 feet) it rises more steeply to a 

plateau at 1550 feet caused by the more resistant rocks of the 

Cataract Group. Below this plateau the face of the Escarpment 

is drift mantled Georgian Bay (Meaford-Dundas) and Queenston 

Shales. West of Dunedin (1100 feet above sea level), in the 

Noisy River Valley, the face is masked up to 1450 feet above
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\ 
sea level by high-relief, hummocky kame topography. A shelving

caused by the Cataract Group occurs at approximately 1500 feet, 

above which rocks of the Amabel Formation outcrop in a nearly 

vertical face rising to 1600 feet. Up to 60 feet of drift 

overlies the Amabel at this location.

West of Glen Huron (1150 feet a.s.l.) is a reentrant in 

the Escarpment extends nearly to Singhampton (1650 feet a.s.I.). 

This is known as Devil's Glen and is the site of a provincial 

park and a ski run. Over 100 feet of Amabel Dolomite outcrops 

as free face within the reentrant.

West of Duntroon (1050 feet a.s.l.) the foreslope of the 

Escarpment is thinly masked by Pleistocene deposits. An old 

crushed rock and building stone quarry in lot 24 concession XI 

exposes about 26 feet of the Cataract Group where it causes a 

shelf below the Escarpment's brow at approximately 1500 feet 

a.s.l. The exposed base of the Amabel Formation is at about 

1500 feet a.s.l.

Northwest of Duntroon is the Pretty River Valley re 

entrant extending into Collingwood Township. The mouth of the 

reentrant is partly blocked by a 200 foot high till moraine. 

North of the re-entrant the base of Osler Bluff extends into 

Nottawasaga Township. The 200 feet of the face which is in the 

township is cut in Georgian Bay (Meaford-Dundas) Shale.

Between Smithdale and Creemore, the Creemore outlier is
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an erosional remnant of Queenston and Georgian Bay (Meaford- 

Dundas) Shales with no caprock of the Cataract Group or Amabel 

Dolomite. The Escarpment rises steeply from the Mad River on 

the south (900 feet a.s.l.) and west (700 feet a.s.l.) sides of 

the outlier to over 1350 feet a.s.l. The drift cover atop 

this upland is less than 6 feet thick in most places.

Corn Hill Moraine

The Corn Hill Moraine lies against the above mentioned 

outlier to the northeast. It is a clay till moraine bounded on 

the northeast by an abandoned Algonquin beach 775 feet above sea 

level. The moraine rises to about 1200 feet a.s.l. where it 

lies against the shale erosional remnant. The lateral extent 

of the moraine is from about 2 miles southwest of Collingwood 

to about 5 miles east of Creemore. It is not well defined 

morphologically.

Simcoe Lowlands

Between the Corn Hill Moraine and Nottawasaga Bay lie part 

of the Simcoe Lowlands. Maximum elevation of this area is 800 

feet a.s.l. which is marked in the northwest by the main strandline 

of glacial Lake Algonquin. The Lowland has a gentle and uniform 

slope to about 675 feet a.s.l. where a break occurs marking the 

main Nipissing Great Lakes strandline. From 650 feet a.s.l.
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the land is again in gentle slope to the margin of the bay 

(580 feet a.s.I.). The lowlands consist of a bevelled till 

plain and a mantle of lacustrine deposit rainging up to greater 

than 20 feet in depth.

Pleistocene Geomorphology

The Pleistocene geomorphic features of the township are 

moraines of clay till and sandy till; outwash and ice-contact 

features such as spillways and kames; lacustrine plains containing 

lake deposits, bevelled till plains and strandline features.

Moraines

Sandy till moraine occurs atop the Escarpment along the 

western and southern limits of the township. Sandy till moraine 

below the brow of the Escarpment lies in an arc from Pretty 

River Valley (Grey County) to southwest of Dunedin passing west 

of Duntroon and east of Glen Huron.

The Corn Hill Moraine extending from southwest of Collingwood 

to northeast of Creemore is a clay till moraine.
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Outwash and Ice-Contact Features

The Mad River occupies an outwash channel from Glen Huron 

to Glencairn (Sunnidale Township). A terraced spillway runs 

south from Dunedin leaving the township through lot l, concessions 

VII and VIII. A third channel exists in lots l through 4, 

concession V. Numerous kames and other outwash deposits lie 

against the Escarpment and atop the sandy till moraines.

Lacustrine Plains

Features related to pre-existing lakes occur between the 

present margin of Nottawasaga Bay and a line extending from lot 

15, concession I to lot 40, concession XII. Strandlines of 

various glacial lakes cross the township from northwest to 

southeast. They are marked either by ridges of sand and gravel, 

which are beaches and bars, or by minor escarpments which are 

shore bluffs cut during an erosive stage of lake evolution. 

The main Lake Algonquin strand lies along the base of the Corn 

Hill Moraine. That of the Nipissing Stage is adjacent to 

Nottawasaga Bay and nearly parallels the present margin of that 

body of water.

Bevelled till plains are deposits of till which have been 

flattened by subsequent erosional processes, such as wave action. 

Much of the area between the Algonquin and Nipissing strandlines 

was bevelled in this fashion and lacustrine deposits are thin
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or absent.

The remaining land surface along the bay is a relatively 

smooth plain of lacustrine silts, sands and gravels. A similar 

lacustrine plain occurs in lots l through 7, concessions I and 

II.

Economic Geology

The industrial mineral deposits being developed in the 

township include Amabel Dolomite and sand and gravel. Previous 

exploitation also included Manitoulin Dolomite, Whirlpool 

Sandstone and Queenston Shale. Potential resources include the 

Georgian Bay (Meaford-Dundas) Shale as well as all the deposits 

mentioned above.

Georgian Bay (Meaford-Dundas) Shale

Ceramic tests carried out by Guillet (1967) indicate that 

the Georgian Bay (Meaford-Dundas) Shale would be suitable for 

the manufacture of brick only by modern extrusion methods. It 

is also suitable for use as light weight aggregate. Further 

information is available in Hewitt and White (1969). The shale 

is generally drift covered but could be excavated from outcrop 

areas mentioned in a previous section of this report.
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Queenston Shale

Information given by Guillet (1967) indicates that the 

Queenston Shale may lack plasticity. Were extraction to be 

considered the most economical area would probably be in 

concessions X and XI west of Duntroon.

Whirlpool Sandstone

The Whirlpool Sandstone has been quarried in lot 24, 

concession XI about a mile and a quarter west of Duntroon. The 

material was used as ashlar or coursing stone (Vos, 1969; 

Hewitt, 1964b)~ The quarry face exposes about 6 feet of sandstone 

in beds from l to 2 feet thick. This area would be most economical 

for continued extraction since the Queenston Shale and Manitoulin 

Dolomite are exposed in the same quarry.

Manitoulin Dolomite

Manitoulin Dolomite has been stripped from the same quarry 

mentioned in the foregoing section for crushed stone. About 18 

feet of the formation is exposed in the face. Overburden in this 

locality is less than 6 feet of sandy drift. Manitoulin Dolomite 

is also exposed on the valley wall in lot 15, concession IX 

about half a mile west of Glen Huron. It is covered by less than 

3 feet of drift.
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Amabel Dolomite

Throughout much of the area atop the Escarpment the Amabel 

Dolomite is covered by less than 25 feet of drift. It is being 

quarried for crushed stone in lot 24, concession XII about 2 

miles west of Duntroon. Overburden in this location is nearly 

absent. Future development would be limited to areas of little 

or no overburden, principally those within the shaded area on 

the map which accompanies this report.

Quarries

In lot 24, Concession XI is an inactive quarry from which 

Manitoulin Dolomite, Whirlpool Sandstone, and Queens ton Shale 

have been extracted. The quarry has been operated in two levels. 

The upper face exposes 18 feet of thin-bedded Manitoulin Dolomite 

from which 3 to 6 feet of fine sand has been stripped. The 

lower face is capped by approximately 6 feet of medium-to thick- 

bedded Whirlpool Sandstone. Below the sandstone is 15 feet of 

Queenston Shale. The site is multi-purpose as the sand may be 

used for fill, the dolomite for crushed aggregate, the sandstone 

as building stone and the shale for fill or clay for tile and 

brick manufacture.

In lot 24, concession XII McKean Quarries Limited operates 

a crushed rock quarry in the Amabel Dolomite. ' It is worked on 

several faces exposing about 40 feet of massive-bedded, porous,
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reefy dolomite. Permanent and portable multiple screener- 

crusher plants are used to produce a full range of aggregates. 

A chemical percentage analysis of stone from the one-inch stock 

pile was published by Hewitt (1964a) and appears below.

Si02 

0.24

A1203 

0.50

Fe203 

0.10

Mg 0 

21.16

so
0.09

LOI 

47.50

Total 

99.87

Sand and Gravel

The types of sand and gravel deposits in Nottawasaga 

Township include kames, kame moraines, spillways, outwash, 

lacustrine and fluvial sands. There are few commercial operations 

at present. Most of the pits are inactive or active on demand, 

generally only supplying material for immediate and local use. 

The probability for successful expansion of existing operations 

or the inception of new ones is indicated on the map which 

accompanies this report.

Numerous sites of previous and extant extraction operations, 

as well as possible future ones, were visited and are described 

below.

The following frequency scale is used in reporting pebble 

counts of gravel deposits:
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Flood greater than 507. -

Abundant 25 - 507.

Common 10 - 257.

Scarce 5 - 107.

Rare 2-57.

Very Rare less than 27.

Concession l 

Sieve analyses from sites in concession I appear in Table (I).

Lots 4 to 6: Road cuts indicate fine to medium, loose, massive- 

bedded, moderately calcareous, lacustrine sands 

greater than 15 feet deep.

Lot 13: Road cuts indicate greater than 5 feet of loose, 

massive-bedded, calcareous, fine, lacustrine sand 

and silt.

Lot 32: A pit is operated in Sunnidale Township adjacent 

to lot 32. A 20-foot face exposes stratified, 

medium lacustrine sand (7070) and gravel (307o). 

About 407. of the gravel exceeds l inch in size.
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TABLE (I) Sieve analyses of sands from Concession I

Mesh *4

Weight?. 0.2
-
-

1.6

-4 
+S

0.4
0.1
-

1.4

-8 
-M4

2.1
0.4
0.9
2.0

-14 
+2S

11.2
0.7

11.4
3.3

-28 
+4S

25.9
5.2

38.4
10.1

-48 
+100

36.7
48.0
40.3
25.4

-100 
+200

16.7
38.9
7.6

21.1

-200

6.8
6.7
1.4
35.1

Location

se/SE Lot 4
ne/NE Lot 6 @ 3 1
ne/NE Lot 6 @ 10
se/SW Lot 13

Concession III

Sieve analyses from sites in concession III appear in Table

(II).

Lot 6: An abandoned CNR pit excavated in outwash sand and 

gravel exposes 3 feet of unbedded, unsorted, medium 

sand (707o) and fine to medium pebbles (307.) overlain 

by 1.5 feet of lacustrine silt containing small cobbles

Lot 9: A road cut through an abandoned beach or bar reveals

35 feet of fine to coarse, loose, calcareous sand (907*) 

and large pebbles (1070).

Lot 13: A road cut exposes 8 feet of unbedded, calcareous, 

lacustrine silt and very fine sand.

Lot 15: Two exploratory pits dug in a spruce swamp reveal 2 

to 3 feet of mixed bog deposits overlying more than 

3 feet of fine, thick bedded, moderately calcareous,
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loose lacustrine sands. 

Lot 22r An inactive pit is located in the southwest quarter

of lot 22 on the main strand of glacial Lake Algonquin. 

A 7-foot face exposes stratified, calcareous medium 

to coarse sand (857.) mixed with subrounded pebbles 

and.small cobbles (1570). About 157o of the gravel 

exceeds l inch in size.

A pebble count of the gravel gives the following 

assemblage.

Frequency

Paleozoic limestone Flood 

Dolomite Scarce 

Precambrian acid igneous rocks Scarce 

Precambrian basic igneous rocks Rare 

Precambrian metamorphic rocks Scarce

A mineralogical analysis of the sand by the 

Ontario Department of Mines and Northern Affairs gave 

the following major constituents: Quartz, 3470 ; 

Feldspar, 147*; Paleozoic limestone, 46.57.; Grey shale 

and siltstone, 37o; Garnet, 17.; Hornblende, 1.57..
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TABLE (II) Sieve analyses of sands from Concession III

Mesh

Weight 7,

•f4

10.2
3.7
-
-
-

1.7

-4 
+Q

14.4
6.8
-
-

0.1
1.7

-8 
+14

21.0
10.9

-
-

0.5
8.4

-14 
+2S

24.8
14.1
0.1
0.6
2.0

38.7

-28 
+4S

11.3
25.1
0.3
7.2

11.0
35.0

-48 
+100

6.4
31.8
6.0

56.5
56.7
12.9

-100 
+200

3.5
6.1

20.1
25.8
24.4
0.5

-200

8.4
1.5

73.5
9.9
5.3
1.1

Location

nw/NE Lot 6
ne/SE Lot 9
se/SE Lot 13
nw/NE Lot 15 @ 4 f
ne /NW Lot 15 @ 4 f
ne/SW Lot 22

Concession IV

Sieve analyses and pebble counts from sites in concession

IV appear in Tables (III) and IV) below.

Lot 5: An inactive pit in an eroded ice-contact and deltaic

deposit exposes 15 feet of fine, moderately calcareous, 

loose sand. There is no gravel in the cut.

Lot 7: A road cut through an ice-contact ridge exposes 6 feet 

of moderately calcareous, thick-bedded, fine to medium 

sand (957.) with subangular to subrounded pebbles and 

cobbles (57o) overlying 18 feet of compact, calcareous, 

silt and very fine sand.

Lot 9: A 4-foot deep trench in the Creemore dump cuts into

outwash material of about 357. fine to coarse, subrounded 

gravel and 657* calcareous, fine to coarse sand. The 

deposit is unsorted.
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Lot 24: The Stayner dump occupies an abandoned pit in the main 

Algonquin strandline. Eight feet of massive-bedded, 

fine to medium, moderately calcareous sand (857o) and 

medium to coarse pebbles (157o) is exposed. About 4070 

of the gravel exceeds l inch in size.

Lot 25: An inactive pit in the main Algonquin strandline

exposes 5 feet of medium-bedded, calcareous, fine to 

medium sand (857.) and fine to coarse gravel (1570 ). 

About 207o of the gravel exceeds 4 inches in size and 

about 607. exceeds l inch. None of the gravel exceeds 

6 inches in size and most of it is subrounded.

Lot 26: An inactive gravel pit in the Algonquin strandline 

exposes 6 feet of medium-bedded, medium to coarse 

sand (707o) and subrounded to well rounded coarse 

gravel (307.). Less than 27. of the stone exceeds 4 

inches and about 507c exceeds l inch in size. A 

portable screening plant was used to produce sand and 

round stone. A mineralogical analysis of the sand 

from the pit gives the following major constituents: 

Quartz, 357.; Feldspar, 11.57.; Grey Shale and Siltstone, 

1.07.; Black Shale and Siltstone, 0.57.; Garnet, 17.; 

Hornblende, 2.57.; Acid Igneous Rocks, Q.5%; Basic 

Igneous Rocks, 0.57..
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TABLE (III) Sieve analyses of sands from Concession IV

Mesh

Weight 7.

*4

0.5
0,7
11.4
2.1
0.9
4.8

-4
. *8

0.1
0.4

12.4
1.0
0.2
6.4

-8 
+14

0-1
0.5

12.9
2.4
1.0

11.1

-14 
+2S

0.7
0.7

15.9
6.2
4.6
27.8

-28 
+4S

10.1
3.8

20.7
26.4
32.4
36.8

-48 
•MOO

53.6
12.7
17.2
57.6
58.5
11.2

-100 
+200

30.5
17.1
4.4
2.2
1.4
0.5

-200

4.4
64.1
5.1
2.1
1.0
1.4

Location

we/SE Lot 5
sw/SW Lot 7
sc/SE Lot 9
sw/SW Lot 24
nc/NE Lot 25
sw/SE Lot 26

TABLE (IV) Pebble counts of gravel from Concession IV

Location

Black River
Dolomite
Shale 
Sandstone
Precambrian 
Precambrian 
Precambrian

t
and Trenton limestone

acid igneous rocks 
basic igneous rocks 
metamorphic rocks

CN

4J

CO

co

Flood
Scarce

Rare
Common 
Rare 
Common

in
CN

4Js
z
oc

Flood
Scarce
Scarce 
Scarce
Common 
Rare 
Scarce

CN

4J 
O 
•J

Ed 
CO

(0

Flood
Scarce
Very Rare 
Scarce
Scarce 
Rare 
Scarce
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Concession V

Sieve analyses and mineralogical analyses from sites in 

concession V appear in Tables (V) and (VI) below.

Lot 10: An inactive sand pit in a collapsed kame exposes 15

feet of thinly interbedded fine to very fine, slightly 

calcareous sands*

Lot 28: An inactive sand and gravel pit in the Algonquin

strandline exposes 7 feet of medium-bedded, medium 

to coarse sand (857.) and subrounded, coarse gravel 

(157.). Less than 27* of the gravel exceeds 4 inches in 

size and about 407* exceeds l inch. A pebble count of 

the gravel gives the following assemblage.

Frequency 
Paleozoic limestone Flood

Dolomite

Shale

Sandstone

Precambrian acid igneous rocks

Precambrian basic igneous rocks

Precambrian metamorphic rocks
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TABLE (V) Sieve analyses of sands from Concession V

Mesh

Weight 7.

-K

2.3

-4 
•f8

3.9

-8 
t!4

9.7

-14 
+2S

0.1 
27.2

-28 
+4S

0.5 
41.2

-48 
+100

22.0 
13.3

-100 
-1-200

50.8 
0.9

-200

26.6 
2.1

Location

se/SE Lot 10 
c/SE Lot 28

TABLE (VI) Mineralogical analyses of sands from Concession V

4J

S
U 
CO

(U
en

00 
CM

W 
CO

Location

Quartz
Feldspar
Paleozoic Limestone
Grey Shale 6t Siltstone
Garnet
Hornblende
Mica
Basic Igneous Rocks

7.
46.5
26.
13.
7.
3.
-
-
2.5

I
23.5
19.5
47.5
2.5
- '

2.
3.
0.5

Concession VI

Sieve analyses, mineralogical analyses and pebble counts from 

sites in concession VI appear in Tables (VII), (VIII) and (IX) below.
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Lot 3: An inactive sand and gravel pit in a low kame exposes 

14 feet of massive-bedded fine sand with numerous 

pebbles, cobbles and boulders overlying 6 feet of 

thinly interbedded medium to coarse sand and fine 

to coarse gravel. The face is approximately 607. 

sand and 407* gravel with 1070 of the stone exceeding 

4 inches and about 607. exceeding l inch in size. The 

largest boulders in the pit are less than 1.5 feet 

in diameter.

Lot 4: A road cut through a kame exposes 12 feet of massive- 

bedded, unsorted sand and gravel. The face is 

approximately 807. sand and 207. subrounded to rounded 

gravel with 107* of the stone exceeding 4 inches in 

size and 60^ exceeding l inch. There are no boulders 

greater than l foot in diameter.

Lot 10: An inactive pit in an outwash terrace exposes thick- 

bedded, unsorted sand, gravel and boulders. The 12- 

foot face is about 3070 calcareous sand and 707. 

subrounded to subangular gravel with 307. of the 

stone exceeding 4 inches in size and 607o exceeding 

l inch. Boulders are up to 2 feet in diameter and 

imbricated indicating deposition from the west.

Lot 21: Two borrow pits on the Klink farm are in separate

kames exposing up to 20 feet of moderately calcareous,
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thin-to medium-bedded, fine sand (957.) with minor 

gravel (57.). Less than 57* of the gravel exceeds 4 

inches in size and about 3070 exceeds l inch. The 

largest boulders are about 2.5 feet across but are 

very rare in occurence.

Lot 29: Two shallow pits operated by N. Fisher are located

in a major bar paralleling the main Algonquin strandline 

The 6-foot faces are composed of 857o medium-bedded, 

fine to medium sand and 157o subrounded, coarse gravel 

of which less than 27. exceeds 4 inches in size and 

about 207o exceeds l inch. There are no cobbles 

greater than 5 inches in diameter. Material from the 

pit is used as fill.

Lot 30: A pit operated by H. Eyk and Son in another major bar 

of the main Algonquin strandline is identical to 

that described above.

TABLE (VII) Sieve analyses of sands from Concession VI

Mesh

Weight 7.

*4

3.6
10.2
8.2
1.4
3.0

-4 
-1-8

10.0
12.3
14.7
2.2
5.9

-8 
+14

14.8
11.5
18.3
3.7
7.4

-14 
+2S

19.0
14.6
15.9
4.6
10.6

-28 
+4S

24.9
23.4
16.6
6.1

21.8

-48 
-MOO

19.7
18.0
14.7
38.0
47.4

-100 
+200

5.4
5.2
5.9

29.4
2.8

-200

2.6
4.8
5.7

14.6
1.1

Location

nc/NW Lot 3
sw/SW Lot 4
se/SW Lot 10
sw/SW Lot 21
sw&sc/S^ Lot 3C
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' TABLE (VIII) Mineralogical analyses of sands from Concession VI

•Location

Quartz
Feldspar
Paleolozoic Limestone
Grey Shale 6 Siltstone
Black Shale 6t Siltstone
Garnet
Hornblende
Mica
Sandstone
Acid igneous rocks
Basic igneous rocks

CO

4J 
O 

t-1

i
oc
7.

42
19.5
31
2.5
-

0.5
0.5
2
1

1

o
iH 

4J

CO

0) 
CO

7o

21
12.5
43
17.5

1
-
2
-

1.5' -

0.5

o
CO

* W
w \

7o

32
27
39.5
4.5
0.5
-

1.5
-

0.5
0.5
-
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Concession VII

Sieve analyses from sites in concession VII appear in Table 

(X) below.

Lot 9: A road cut along the valley wall reveals about 3 feet 

of fine to medium, calcareous outwash sand. The 

deposit is massively bedded.

Lot 21: An inactive excavation in the side of a kame exposes 

6 feet of calcareous, medium-bedded, fine to coarse 

sand (957.) with minor fine gravel (57*). About 507. of 

the stone exceeds l inch.in size and none exceeds 4 

inches. A pebble count of the gravel gives the following 

assemblage:

Frequency

Paleozoic limestone Flood 

Dolomite Scarce 

Shale Scarce 

Sandstone Common 

Precambrian acid igneous rocks Scarce 

Precambrian basic igneous rocks Rare 

Precambrian metamorphic rocks Scarce

A mineralogical analysis of the sand gives the following 

major constituents: Quartz, 51.57.; Feldspar, 13.57.; 

Paleozoic Limestone, 28.57.; Grey Shale and Siltstone, 

17*; Hornblende, 4.570 ; Sandstone, 0.57.; Acid Igneous
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Rocks, 0.57..

TABLE (X) Sieve analyses of sands from Concession VII

Mesh

Weight *

*4

—
1.4

-4
*8

0.1
0.8

-8
+14

0.4
8.6

-14
+2S

7.9
12.3

-28
-1-48

52.2
29.2

-48
-4-100

35.7
26.5

-100
+2QO

2.6
9.2

-200

1.1
12.0

.
Location

ne/NE Lot 9
ne/NW Lot 21

Concession VIII 

Sieve analyses, mineralogical analyses and pebble counts

from sites in concession VIII appear in Tables (XI), (XII) and

(XIII) below.

Lot 1: An inactive pit on the west wall of a spillway exposes 

a 28-foot section. The basal unit of the section is 

at least 3 feet of thick-bedded, rounded to subrounded 

cobbles between 5 inches and 10 inches in their longest 

dimension and predominantly dolomite and limestone. 

Overlying the cobbles is 12 feet of medium-to massive- 

bedded, cross-bedded, calcareous, fine to medium sands. 

Above the sands lie 8 feet of thick-bedded, unsorted 

coarse sand with fine subangular to subrounded gravel.
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The section is capped by 3 to 5 feet of unsorted, 

ungraded, compact outwash. The face is about 707. sand 

and 307o gravel with 507. exceeding 4 inches in size and 

757. exceeding l inch. The largest boulders do not 

exceed l foot in diameter.

A second pit on the east wall of the spillway exposes 

20 feet of thick bedded, unsorted sand (407.) and gravel 

(607o). The material ranges in size from extremely fine 

sand to boulders 3 feet in diameter. About 257. of the 

gravel is greater than 4 inches in size and about 557o 

is greater than l inch.

Lot 7: An inactive pit in ice-contact deposits exposes l to
i

5 feet of medium-bedded, calcareous, fine sand over 15 

to 19 feet of medium-bedded, calcareous, unsorted sand 

(507.) and fine to coarse, subangular to subrounded 

gravel (507o). Approximately 407o of the gravel exceeds 

4 inches in size and 557o exceeds l inch. The maximum 

boulder size is about 2.5 feet in diameter.

Lot 10: A road cut through a kame exposed 8 feet of imbedded 

calcareous silt and very fine sand.

Lot 24: An inactive pit in an eroded bar exposes 6 feet of 

thin bedded, very fine to medium sand.

Lot 41: A large inactive pit in the Nipissing Lake plain exposes 

10 feet of imbedded calcareous, fine sand.
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TABLE (XI) Sieve analyses of sands from Concession VIII

Mesh

Weight *

*4

0.2
5.8
6.2
-
-

-4 
+S

0.1
12.4
10.6

-
-

-8 
+14

0.6
22.1
18.5

-
0.1

-14 
•f28

4.9
20.2
15.8

-
0.2

-28 
+4S

71.3
16.2
15.5
0.3
3.6
2.8

-48 
-t-100

20.6
10.2
16.0
1.9

53.1
91.3

-100 
+200

1.3
4.9
8.4

14.9
14.8
5.7

-200

1.0
8.2
9.0

82.9
28.2
0.2

Location

se/SW Lot @ 16 f
se/SE Lot 1
se/SE Lot 7
se/SE Lot 10
nc/SE Lot 24
sc/SE Lot 41

TABLE (XII) Mineralogical analyses of sands from Concession VIII

Location

Quartz
Feldspar
Paleozoic Limestone
Grey Shale k Siltstone
Black Shale 6 Siltstone
Garnet
Hornblende
Mica
Magnetite
Sandstone
Acid Igneous Rocks
Cemented Aggregates

i-i
4J

S
Cd 
CO

Q) 
09

~~ft~

30.5
17
40
9.5
-

0.5
1
0.5
0.5
-
-

0.5

*T 
CM

4J

S
Cd 
CO

O
C

T"

43
21
31

2
1.5
-
-

1
-
.

0.5
-

r-*

4J

Cd 
CO

0 
OD

"T^

35
10
50
2.5
-
-

1
-
-

1.5
-
~
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TABLE (XIII) gebble counts of gravel from Concession VIII

Location

Paleozoic Limestone
Dolomite
Shale
Sandstone
Precambrian
Precambrian
Precambrian

acid igneous rocks
basic igneous rocks
metamorphic rocks

4J

3
J5
CO

0)
CO

Abundant
Abundant
Rare
Abundant

-
Rare
Rare

•u
o

w
CO

01
CO

Abundant
Common
Scarce
Abundant
Scarce
Rare
Rare

4J
O 
-J

Cd
CO
d)
CO

Abundant
Common
Common
Abundant
Scarce
Rare"

Concession IX

Sieve analyses, mineralogical analyses and pebble counts 

from sites in concession IX appear in Tables (IXV), (XV) and 

(XVI) below.

Lot 1: An abandoned pit in outwash material reveals 20 feet 

of unbedded, coarse, calcareous sand (1070 ) and gravel 

(907.) of which 57. exceeds 4 inches and 207. exceeds l 

inch in size. The largest boulders are about 2 feet
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in diameter and rare in occurence. The gravel is 

subrounded to subangular and derived almost entirely 

from Amabel Dolomite.

Lot 4: Numerous inactive sand and gravel pits exist in the kame- 

moraine complex south of the Noisy River. Several are 

described below.

(a) A pit high on the valley wall in the southeast 

quadrant of the lot exposes 15 feet of unsorted, 

calcareous sand (207.) and gravel (807o). The gravel 

is subangular to rounded with about 27e exceeding 4 

inches in size, 207. exceeding l inch, and none 

exceeding 10 inches.

(b) A 25-foot face lower on the valley wall exposes a 

nearly identical deposit with about 157, sand and 

857. gravel of which 27o exceeds 4 inches in size, 

107o exceeds l inch and none exceeds 12 inches.

(c) A 15-foot face in a kame just above the river is 

approximately 757. medium-bedded, calcareous, 

medium to coarse sand and 2570 subrounded to 

rounded, fine to medium gravel. The beds are 

moderately to well sorted. About 27. of the gravel 

is greater than 4 inches in size and about 207. is 

greater than l inch with none exceeding 8 inches. 

Considerable slumping has occurred within this kame 

complex.
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(d) Another face in the same complex exposes 30 feet of 

thick-bedded, moderately to poorly sorted, coarse 

to very coarse, calcareous sand (2070 ) and thick- 

bedded, subangular to subrounded, fine to very coarse 

gravel (807.) of which 57. exceeds 4 inches in size 

and 307. exceeds l inch. None of the stone is larger 

than 6 inches.

(e) Upstream is a 12-foot face exposing thin-bedded, 

. cross-bedded, fine, calcareous, deltaic sand (857o) 

and river gravel (157.). About 57* of the stone exceeds 

4 inches and 2070 exceeds l inch with the largest 

boulder being l foot in diameter.

Lot 5: A road cut south of Dunedin exposes 25 feet of fine 

outwash sand (957o) and gravel (57.). The sand is 

calcareous and thin-bedded and contains fine to coarse 

gravel of which 157o exceeds 4 inches in size and 307o 

exceeds l inch with none exceeding 12 inches.

Lot 6: Two pits have been excavated in the kame-moraine complex 

in this lot north of the Noisy River.

(a) The eastern pit has a 12-foot face exposing 3

feet of thick-bedded, fine to coarse gravel with 

medium sand over at least 7 feet of medium- 

bedded, moderately well sorted, fine to medium.
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calcareous sand. The face is 857. sand and 157o 

gravel of which 157* exceeds 4 inches in size 

and 457o exceeds l inch with the largest boulders 

about 1.5 feet in diameter.

(b) The western pit was worked on two levels. The 

18-foot lower face is medium-to thick-bedded, 

coarse calcareous sand (7570 ) with subrounded to 

rounded, coarse gravel (257.) of which 157. exceeds 

4 inches and 507o exceeds l inch in size with the 

largest boulders being about 8 inches in diameter 

The upper face consists of 25 feet of massive- 

: bedded, fine, calcareous sand with rounded to 

subrounded cobbles overlying about 15 feet of 

sand and gravel identical to that in the lower 

face. The face is 857o sand and 157o gravel of 

which 157o exceeds 4 inches in size and 507o 

exceeds l inch with the largest stone about l 

foot in diameter.

Lot 9: An abandoned borrow pit cut in the face of a large knoll 

exposes 25 feet of friable till with a fairly low clay 

content. The material is suitable only for fill.

Lot 10: An inactive pit dug in channel deposits exposes 15 
i

feet of medium-bedded, moderately sorted, cross- 

bedded, calcareous, medium to coarse sand (507*) and
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subrounded, fine gravel (507.). Approximately 57.

of the gravel exceeds 4 inches in size and 257* exceeds

l inch with none exceeding 8 inches.

Lot 18: A road cut north of the Mad River exposes 20 feet of 

kame deposits. The upper 10 feet is medium sand with 

fine pebbles of shale, dolomite and limestone. The 

lower 10 feet is medium-bedded, very fine to coarse 

sand with fine gravel. The deposit is about 807o sand, 

207. gravel.

Lot 34: A large pit dug in the Algonquin lacustrine plain 

exposes 6 feet of medium-bedded, fine to medium, 

calcareous sand (707.) with subrounded to rounded, fine 

to medium gravel (307o) . Approximately 207* of the 

gravel exceeds 4 inches in size and 607o exceeds l 

inch with none exceeding 6 inches.

TABLE (XIV) Sieve analyses of sands from Concession IX

Mesh
Weight 7.

i

-1-4

12.1
12.3
21.0
9.5

16.7
-

0.2
-

11.0
13.6
11.9

-
1.8

-4 
-1-8

24.2
19.2
25.3
15.0
21.3

-
0.7
0.1

16.6
14.4
25.5
0.7
0.1

-8 
+14

30.4
28.6
24.0
15.6
27.0

-
7.2
1.4

20.3
24.8
26.9
2.8
0.6

-14 
4-28

19.6
21.2
15.6
18.2
16.6
0.4
3.2
9.9

15.0
19.7
19.1
5.3
3.4

-28 
-f48

6.8
8.7
7.8

20.9
10.2
14.0
17.6
27.3
12.9
13.9
8.5

16.5
21.8

-48 
-HOG

2.8
3.1
2.6

13.1
5.8

65.1
35.9
39.0
7.1
9.7
2.4

20.8
55.4

-100 
4-200

0.9
1.1
0.7
2.7
2.6

15.4
21.1
14.5
3.4
3.9
1.1
9.7
8.2

-200

3.2
5.8
3.0
5.0
5.8
5.1

20.1
7.8

13.7
20.0
4.6

44.2
8.7

Location

sw/NW Lot 1
sc/SE Lot 4(a)
sc/SE Lot 4 (b)
ne/NW Lot 4 (c)
ne/NW Lot 4 (d)
nw/NW Lot 4 (e)
ne/NE Lot 5
ne/NW Lot 6 (a)
nw/NW Lot 6 (b)
ne/NE Lot 9
sw/SW Lot 10
wc/SE Lot 18
sw/NE Lot 34
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TABLE (XV) Mineralogical analyses of sands from Concession IX

-

Location

Quartz
Feldspar
Paleozoic Limestone
Grey Shale 6t Siltstone
Black Shale 6 Siltstone
Garnet
Hornblende
Mica
Sandstone
Acid Igneous Rocks
Basic Igneous Rocks
Cemented aggregates
Dolomite

r-4

4J
O

*2
25
jj
(0

7o

13
2

44
29.5
1
-
2
0.5
1.5
0.5

- -
5.5
0.5

X-N

0

î-4

*J

3
S
^

(Uc
7.

23
9

44.5
78.5

-
0.5
1.5
1.5
1
-

0.5

.

oi-i
4J

3
tdco
E*
(0

7.

28.5
8

36.5
23
0.5
0.5
0.5
1.5
-

0.5
0.5'

. . -
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.TABLE (XVI) Pebble counts of gravels in Concession IX

Location
Paleozoic Limestone
Dolomite
Shale
Sandstone
Precambrian Acid Igneous Rocks 
Precambrian Basic Igneous Rocks 
Precambrian Metamorphic Rocks

cd

u
JS
Ed 
CO
O 
W

Abundant
Scarce
Common
Common
Scarce 
Rare

o

4J

3

i
(Uc

Abundant
Abundant

~
Common
Scarce 
Very Rare 
Scarce

/-s•o

4J 
O

g

Q)
C

Common
Abundant
Common
Common
Common 
Rare

.' - - . " ' ' -

Location

Paleozoic Limestone
Dolomite
Shale 
Sandstone
Precambrian Acid Igneous Rocks 
Precambrian Basic Igneous Rocks 
Precambrian Metamorphic Rocks

in
4J

2
W
Z
d)c

Abundant
Common
Common 
Common
Rare 
Very Rare 
Very Rare

x-s
td

NM/

vO

U 

3

g
Q)
C

Abundant
Abundant
Very Rare 
Common
Scarce 

Scarce

o
i-4

•U

5
Cd 
CO^*
CO

Abundant
Common
Scarce 
Common
Scarce 
Scarce 
Very Rare

-a-
o
4J 
O 
tJ

Cd 
Z"5*
CO

Flood
Common
Scarce 
Scarce
Scarce 

Rare
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Concession X

Lot 33: An inactive pit excavated in the Algonquin strandline 

exposes 6 feet of medium-bedded, fine to medium sand 

(757.) and thin-bedded, fine to medium pebbles (257.) 

of which 107o exceeds l inch with none exceeding 6 

inches in size. A pebble count of the gravel gives 

the following assemblage:

Frequency

Paleozoic Limestone Flood 

Dolomite Scarce 

Sandstone Common 

Precambrian Acid Igneous Rocks Common 

Precambrian Basic Igneous Rocks Rare

A sieve analysis of the sand is given in Table (XVII) below.

Mesh

Weight 7.

*4

1.8

-4 
*8

0.6

-8 
+14

2.7

-14 
*28

11.0

-28 
+4S

51.5

-48 
+100

30.5

-100 
+200

0.7

-200

1.2

Location

c/NE Lot 33
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Concession XI 

Sieve analyses, mineralogical analyses and pebble counts

from sites in concession XI appear in Tables (XVIII), (XIX)

and (XX) below.

Lot 8: An inactive pit excavated in a spillway deposit exposes 

5 feet of unsorted, calcareous, outwash sand and gravel 

overlying 2 feet of well sorted, subangular to angular, 

fine to medium pebbles which, in turn, overlies at 

least 3 feet of well sorted, fine to medium, calcareous 

sand. The face is 307o sand and 707* gravel of which 207* 

is greater than 4 inches in size and 507. is greater 

than l inch. The largest stones do not exceed l foot 

in diameter.

Lot 23: An inactive pit in a kame-moraine complex has been

worked on two levels. The upper face exposes 15 feet 

of medium-bedded, cross-bedded, calcareous, fine to 

coarse sand (907o) and interbedded fine pebbles (707.). 

The lower face is 12 feet high and similar to the 

upper face except for a 2-foot thick bed of coarse 

pebbles and small cobbles at the base. The lower face 

is 757o sand and 257. gravel. Less than 57. of the gravel 

in the pit exceeds 4 inches in size and 257o exceeds l 

inch. The largest cobbles do not exceed 6 inches in 

diameter.
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Lot 43: An inactive pit excavated in the abandoned lacustrine 

plain exposes 7 feet of thin-to medium-bedded river 

sands and gravels overlying 8 feet of lake sands. The 

face is 707* sand and 307* gravel of which 207. exceeds 

4 inches in size and 507. exceeds l inch. None of the 

stone exceeds 10 inches.

TABLE (XVIII) Sieve analyses of sands from Concession XI

Mesh

Weight 7.

'

*4

7.4
48.6

-
1.7

-4 
H-8

12.5
41.6

-
3.2
0.2

-8 
+14

16.8
4.1
0.1
6.3
0.4

-14 
+2S

19.9
0.7
1.6

13.1
2.1

-28 
+4S

17.7
0.6
29.4
18.7
9.5

-48 
+100

10.3
1.4

51.5
26.1
31.9

-100 
4-200

4.4
0.9

70.5
14.3
30.5

-200

11.0
2.1
6.9

16.5
25.4

Location

sw/SW Lot 8 @ l 1
sw/SW Lot 8 @ 4 f
sw/SW Lot 8 @ 7 f
sc/NE Lot 23
se/SW Lot 43
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TABLE (XIX) Mineralogical analyses of sands from Concession XI

CO 
CM

4J 
O

WS3 
o
09

CO

4J 
O

CO

Q) 
(O

Location

Quartz
Feldspar
Paleozoic Limestone
Grey Shale fit Siltstone
Red Shale 6c Siltstone
Black Shale 6e Siltstone
Hornblende
Limonite/Hematite
Sandstone
Basic Igneous Rocks
Cemented Aggregates

7o

21.5
8
54.5
6.5
4.5
-

1
1
1.5
1
0.5

7o

13.5
11
58.5
13

.
1.5
1
0.5
0.5
0.5

™*

TABLE (XX) Pebble counts of gravels from Concession XI

Location
Paleozoic Limestone
Dolomite
Shale
Sandstone
Precambrian Acid Igneous Rocks
Precambrian Basic Igneous Rocks
Precambrian Metamorphic Rocks

oo
4J

3
3
CO

1?
10

Abundant
Abundant
Common
Common
Scarce
Rare
Rare

CO
CM

4J

3
W
25
0
(Q

Abundant
Abundant
Rare
Scarce
Scarce
Rare
Rare

CO-3-
4J
O 
^

^
CO

(l)
(0

Flood
Common
Scarce
Scarce
Scarce

-
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Concession XII

Sieve analyses, mineralogical analyses and pebble counts 

from sites in concession XII appear in Tables (XXI), (XXII) 

and (XXIII).

Lot 1: A road cut exposes 12 feet of outwash material consisting 

of massive-bedded medium to very coarse sand (857o) and 

subrounded to rounded, fine to medium pebbles (1570 ). 

None of the gravel exceeds l inch in size.

Lot 12: Three inactive pits have been excavated in an outwash- 

moraine complex in this lot.

(a) A 12-foot face exposes unsorted outwash ranging 

in size from very fine sand to subangular 

medium boulders. About 6070 of the material 

is sand and 407. gravel of which 2070 exceeds 

4 inches and 407. exceeds l inch in size. The 

largest boulders are up to 2 feet in maximum 

dimension.

(b) A 25-foot face exposes outwash ranging from 

silt sized particles to large subangular 

boulders. The deposit is 607. sand and 407. 

gravel of which 157. exceeds 4 inches in size 

and 357. exceeds l inch. The largest boulders 

are blocks of Amabel dolomite up to 5 feet on
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a side.

(c) A 15-foot face exposes 10 feet of medium bedded, 

fine sand and fine to medium gravel overlying 

at least 5 feet of unsorted outwash sand and 

gravel. The face is 807* sand and 207. gravel 

of which 207o is greater than 4 inches in size 

and 507* is greater than l inch. Boulders are 

up to 4 feet in maximum dimension. 

Lot 13: An inactive pit in a kame-outwash complex exposes up

to 12 feet of medium-bedded, moderately to well sorted, 

medium sands overlapping up to 12 feet of unsorted 

sand and gravel similar to those described from lot 12. 

The face averages 807o sand and 207. gravel of which 157o 

exceeds 4 inches and 407o exceeds l inch with boulders 

up to 3 feet in maximum dimension. 

Lot 30: An inactive pit in a kame terrace exposes 20 feet of

medium-bedded, fine to medium sand (7070 ) and moderately 

sorted, subangular to subrounded, fine pebbles to 

large cobbles (307.) of which 107o exceeds 4 inches in 

size and 507* exceeds l inch. Boulders are up to 3 

feet in maximum dimension.

Lot 32: An inactive pit in a kame exposes 12 feet of medium- 

bedded, moderately to well sorted, medium sand (507.) 

and subrounded to subangular fine gravel (507.) of which
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less than 17* exceeds 4 inches and about 57. exceeds 

l inch with the largest rock not exceeding 6 inches.

Lot 40: An inactive pit exposes a 10-foot section of the main 

Algonquin strandline consisting of gravel deposited 

against a shorebluff cut in till. Approximately 207o 

of the gravel exceeds 4 inches in size and 4570 exceeds 

l inch. No rocks are larger than 6 inches.

Lot 44: A large sand and gravel pit is operated by McKenzie 

Sand and Gravel Limited in the Algonquin lacustrine 

plain. It is being worked on two levels. The lower 

face exposes 20 feet of thick-bedded, well sorted sands 

(957o) and cross-bedded very fine pebbles (57o) none of 

which exceeds l inch in size. The upper face exposes 

8 feet of medium-bedded beach sand (4070 ) and gravel 

(607.) of which 107. exceeds 4 inches in size and 507. 

exceeds l inch with none exceeding 8 inches.

Lot 48: A borrow pit is operated by L. Thompson in the Nipissing 

lacustrine plain exposing 6 feet of thin-bedded, 

calcareous, fine sand.
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TABLE (XXI) Sieve analyses of sands from Concession XII

**esh

Weight 7.

*4

4.5
11.0
9.1
1.7
2.4
0.6
-

5.2

-4 
+S

8.7
14.8
4.9
2.6
6.0
1.5
0.4
9.3

-8 
4-14

25.6
18.2
7.2
3.2

17.2
13.5
1.9

16.4

-14 
-f28

31.7
16.6
8.6
2.9

34.1
10.8
9.8

24.4
0.4

-28 
+4S

17.2
13.4
9.2
7.9

21.7
25.8
25.6
24.3
4.1

-48 
+100

6.0
8.3

15.0
28.8
11.0
38.9
45.3
16.3
67.1

-100 
-1-200

1.3
4.7
15.3
25.7
3.2

11.9
12.6
1.9

27.8

-200

5.0
13.0
30.7
27.2
4.4
6.9
4.4
2.2
0.6

Location

sw/SW Lot 1
nw/NW Lot 12 (a)
ne /NE Lot 12 (b)
wc/NW Lot 12 (c)
nw/SE Lot 13
se /NW Lot 30
wc/NE Lot 32
e^/NE Lot 44
w^/SW Lot 48

TABLE (XXII) Mineralogical analyses of sands from Concession XII

Location

Quartz
Feldspar
Paleozoic Limestone
Grey Shale 6c Siltstone
Black Shale 6c Siltstone
Garnet
Hornblende
Limonite/Hematite
Acid Igneous Rocks
Basic Igneous Rocks
Chert

CVJ
t-4

4J

3
|
1

6.5
2

83
8

,-
0.5

• -
-
-
.
•-

04
CO

4J

3
Cd;z5
?

27
22
38.5
8.5
1
0.5
0.5
-
1.5
-
-

stsf
4J

S
w
2
JP 
0)

7 /o

20
13.5
50
12.5
3.5
-

0.5
1.5
.

0.5
-

00-tf
u 
3
t5 
CO

ir
7o

30.5
7

47
13
1.5
-
-
.
.
-

1
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Industrial Minerals Distribution Map

The map which accompanies this report contains information 

pertaining to the distribution of granular resources in Nottawasaga 

Township. The probability of occurence of usable granular 

materials is indicated by a colour scheme showing high, moderate, 

low and very low probability areas. The Amabel Dolomite, a 

producer of crushable rock, is less than 25 feet below the 

surface in the shaded areas on the map. The types of material 

exposed in the township are distinguished by a letter and number 

code. Lands in the Niagara Escarpment protected zone are west 

of the boundary (shown in red) which crosses the township from 

northwest of Collingwood to south of Avening. Pits and quarries 

are indicated by symbols distinguishing active, inactive and 

abandoned sites. The active sites correspond to the numbered 

list below.

Active Pits and Quarries

Name ~ Lot - concession

1. Klinck and Son 21. - VI

2. N. Fisher 29 - VI

3. W. Eyk and Son 30 - VI

4. McKean Quarry Limited 24 - XII

5. McKenzis Sand and Gravel Limited 44 . XII

6. L. Thompson 48 . XII
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Name Lot - Concession

7. Arnott Construction Limited 35 - VI

8. F.G. Webster 10 - VI

9. E.G. Young 4 - IX

The Niagara Escarpment Protected Zone

The Province of Ontario has enacted legislation to protect 

the Niagara Escarpment and its vicinity. To facilitate this 

action a protected zone has been established within which 

special permits must be obtained for the operation of pits 

and quarries. Approximately one half of Nottawasaga Township 

lies within this area therefore the eastern boundary of the 

protected zone is shown on the map which accompanies this 

report* The concessions and lots which are protected are listed 

below.

Concessions , Lots

III 1-7 inclusive

IV 1-9 inclusive

V 1-10 inclusive

VI : 1-11 inclusive

VII 1-22 inclusive

VII 1-26 inclusive
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Lots

1-26 inclusive i
1-31 inclusive

1-33 inclusive .

1-41 inclusive

1-48 inclusive

Specific information regarding the operation of pits and 

quarries under The Niagara Escarpment Protection Act, 1970 may 

be obtained from the Ontario Department of Mines and Northern 

Affairs, Whitney Block, Queen's Park, Toronto 182, Ontario.
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