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of Glenelg Township 
Grey County, Ontario

by 

E.V. Sado

INTRODUCTION

This report outlines the granular aggregate 

potential within Glenelg Township. Aggregate 

reserve areas are delineated on the accompanying 

granular map. Estimates of the aggregate quality and 

quantity are discussed within the text and tabulated 

together with field data within the appendix. The 

underlying and exposed Paleozoic bedrock lithologies 

are discussed but not evaluated as to their aggregate 

potential.

METHODS:

A. Fieldwork -

Available exposures including sand and gravel pits 

road cuts, river cuts and cultural excavations were 

examined in determining the quality, continuity and 

thickness of granular materials. Surficial materials, their 

topographic expression and the geological environment were 

important considerations in determining the average deposit 

thicknesses.

Sixty-nine field observations were made, the 

thickness, gravel content, clast size and composition 

of each were recorded and are tabulated within the 

appendix.

1. Geologist's Assistant, Phanerozoic Geology Section, 
Geological Branch, Ontario Division of Mines. Manuscript 
approved for publication by the Chief, Phanerozoic 
Geology Section.
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B. Office Work -

The accompanying township map was prepared at a 

scale of 1:50,000 using appropriate portions of the 

Durham (41A2) and Markdale (41A? E&W) National 

Topographic Series Maps. The areas and locations of 

granular deposits within the Durham Map area were 

obtained from unpublished data made available by the 

Phanerozoic Geology Section of the Division of Mines, 

Ministry of Natural Resources. Aggregate deposits 

outlined in the Markdale map area were extrapolated by 

the author using air photographs and limited field 

information. The locations of many sand and gravel 

pits were obtained from records of the Ministry of 

Transportation and Communications, Downsview, Ontario. 

More pits were located during the field survey. Finally 

water well log data was obtained from the Ministry of 

the Environment, relevant logs were plotted on the 

granular map.

C. Reserve Calculations -

The volume of a granular deposit can be 

approximated if it's area and average thickness are 

known. The area of each deposit in acres was measured 

using an acreage grid overlay. Thickness values represent 

the average deposit thickness as determined from field work
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The gross deposit tonnage was calculated by 

multiplying the volume by 2,500 tons (the approximate 

weight of a one foot thickness of sand and gravel 

covering a one acre area).

This calculation is summarized as follows:

Gross Tonnage ^ Constant ^ area ^ thickness
factor in acres in feet

~ (2,500 tons) x X acres x Y feet 
(one acre/foot)

o- 2,500 XY Tons

Correction factors were applied to each deposit for 

material already extracted and aggregate unavailable for 

extraction due to cultural features such as roads, 

settlements, property setbacks etc.....

It is important to note that these reserve 

figures represent "possible" reserves. The term "possible 

reserves" is defined in the performance standards of the 

Association of Professional Engineers of Ontario. It 

implies a broad knowledge of the geological character of 

the deposit for which there are few if any samples or 

measurements. These estimates are based on an assumed 

continuity or repetition for which there are reasonable 

geological indicators.



Location of Glenelg Township

Glenelg Township occupies a northeastern location 

within the southwestern Ontario region. It lies 

within Grey County, a block 12 miles by 13 miles, 

positioned between the towns of Durham (pop. 3,0#9) and 

Markdale, (pop. 1,333)* east of Highway No. 6. Highway No, 

4 and the Canadian Pacific Railway line run parallel but 

north of it's southern border. The townships of Holland, 

Artemesia, Egremont and Bentinck adjoin it to the north, 

east, south and west.

Physiographic Profile:

As defined by Chapman and Putnam, (1966), this 

township lies within the Horseshoe Moraines Physiographic 

Region, a part of the Lake Huron Morainic System. The 

Saugeen Kame Moraines, a part of the Singhampton 

Moraine are found southeast of the Saugeen River and 

Traverston Creek. The topography here consists of a 

complex arrangement of till ridges, kame moraines, outwash 

plains and meltwater channels interspersed with smoothly 

moulded till plains and drumlinized areas. The local 

relief is often more than one hundred feet. Many small 

spring fed lakes and swampy areas are common. The till 

in this area is loamy and contains an abundance of 

cobbles and boulders derived from the underlying
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dolomitic bedrock.

The general relief can be characterized by two chief 

landform components: (a) the irregular stoney knobs and 

ridges composed of till and ice-contact-kamey deposits and 

(b) the gently undulating meltwater terraces and swampy 

meltwater channel floors underlain by gravels and sands.

The patterns of land use and settlement have been 

affected by this topography. This area has a low 

agricultural potential, a major portion is covered by 

woodland. Agricultural land is devoted to livestock 

production (mostly pasture but some field crops). 

The irregular drainage pattern is attributed to 

morainic trends.

Bedrock Geology:

Glenelg Township is entirely underlain by the Guelph 

Formation. It consists of pale brown to medium bedded, 

fine to medium,crystalline to massive dolomite which 

appears vuggy and porous in reefal complexes. There is 

a slight regional dip to the southwest. These dolostones 

are well exposed along the Rocky Saugeen River. Several 

more outcrops are known along the Saugeen River at Glenelg 

Center and northeast of the town of Durham.
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Drift Thickness:

Preliminary "drift thickness data available for the 

Durham Area suggests a variable drift thickness ranging 

from almost none to 150 feet. Thin drift (O to 50 feet) 

occurs along the Rocky Saugeen and Saugeen Rivers and the 

many meltwater channels. Thicker drift (75 to 150 feet) 

is common to the south and southeast along the Singhampton 

Moraine.

Aggregate Resources:

Excellent quality, laterally extensive deposits 

of coarse aggregate are found amongst the scattered 

groups of kame-moraines and coarse pitted outwash. 

These deposits collectively exhibit some of the roughest 

topography in southern Ontario and contain unusually 

coarse materials. Allowances must be made for aggregate 

areas outlined in the north township's portion (Markdale 

Sheet) as they were extrapolated by the author from 

airphotographs using limited field information.

Dolomitic clasts derived from the underlying Guelph 

Formation are extremely abundant throughout this area. 

They compromise roughly ninety percent of the coarse 

outwash materials (slightly more or less in places). 

This percentage varies (generally lower) within the more 

heterogeneous ice-contact materials. Limestones and
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Precambrian clasts are present in minor amounts.

Clay, silt and till-like materials often impose 

quality limitations in ice-contact deposits. Outwash 

materials are better graded, washed and are laterally 

consistent. Oversize clasts (>8 inches) are processing 

considerations in certain areas.

The available gravel reserves are enormous. They 

total 459 million tons, outwash materials are in the 

majority (2^5 million tons), the remaining coarse 

aggregate (174 million tons) is to be found in ice- 

contact zones.

Outwash Gravels:

Outwash gravels are confined within gravel terraces 

and meltwater channels. They are characteristically 

massive to horizontally bedded sheets of well rounded 

to ellipsoidal, uniformly graded gravels. This outwash 

is moderately thick and extensive. It occupies the 

valleys of former glacial rivers. Several outwash 

type deposits exist within the Singhampton Moraine, 

(deposit 26), they have not been outlined due to their 

complexity and interrelationship within the ice-contact 

materials here. The uniform dolomite composition and 

extensiveness of these materials make them prime aggregate 

source areas.



As shown on the granular map, these outwash 

channels form a complex, inter-connecting network. 

This system has been segmented into several portions, 

tonnage and grade values for each were computed partly 

from specific measurements and partly from their known 

glacial characteristics. In certain areas (deposits 

A,B,C,E,F,G,H,I,J and M) the latter was applied.

The groundwater table exists close to the surface 

along the lower channel deposits. It occurs at the 

surface within the many swampy and marshy organic 

deposits. Aggregate extraction would be simplified if 

it were confined to the higher terraces.

In deposit N, an area of thin drift over bedrock, 

the water table has been penetrated by the Durham Stone 

and Gravel Pit (Station 4#) one of the two commercial 

operations in this township. A variable 15 to 25 foot 

section of massive to horizontally bedded, well rounded 

to ellipsoidal uniformly graded gravels is terminated 

by the water surface overlying a dense clay silt till. 

This was the best exposed outwash aggregate section 

available in this township. From measurements made 

elsewhere it is considered typical of the outwash 

character further upstream. Gravel size materials 

dominate, (60 percent), 45 percent of them exceed



 Q 

l inch in diameter, a further 20 percent exceed 4 inches. 

The average clasts range between 2 and 3 inches. 

Maximum clast diameters are in the order of 12 inches.

Ice-Contact Gravels:

All of the outlined deposits are associated with 

the Singhampton Ice-contact Morainic zones. They contain 

a wide range of grain sizes and a variety of materials. 

Deformation structures, till inclusions s variable 

crossbedding cut and fill structures and topography are 

common.

Deposit 26, particularly the west portion, contains 

massive deposits of well sorted coarse aggregate. The 

typical ice-contact topography has been significantly 

modified along ice-contact slopes. Thick deposits of 

gently to moderately foreset (usually to the west) 

coarse cobbly to bouldery gravels predominate. Seams 

of silt and silty sand pinch in and out within them. 

These materials are likely outwash in origin and were 

deposited along these slopes in waters ponded against 

the northwest flank of the Singhampton Moraine. The 

gravel content is high, averaging 60 percent. Forty 

percent of the clasts are greater than l inch in 

diameter and 15 percent are greater than 4 inches. 

Average clasts range between 2 and 4 inches. Maximum
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clast diameters are in the range of B to 10 inches. 

The screening of oversize clasts would be necessary 

here. Kame hills are often exposed at the surface. 

The materials to the east are more variable and are 

often capped by a thin till overburden. This deposit 

is estimated, to contain 60 million tons of gravel.

The remaining deposits are typically ice-contact 

in character. The gravel content is high but 

inconsistent and in places dirty. Many kamey zones 

however, contain first quality aggregate. Station 22, 

a commercial source operated by Seely-Arnell Ltd. 

within Deposit 11, extracts aggregate from a heavily 

silt contaminated zone. A portable screening and crushing 

plant separates the coarse materials and produces crushed 

concrete stone. Silt contaminated by-products are used 

as fill.
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Organic Areas:

Swamp, marsh and bog deposits rich in organic 

matter occur within the township. These wetlands are 

fed from the true and perched groundwater tables. Swamps 

and marshy areas are commonplace in areas of pitted 

outwash and along meltwater channel floors. Smaller 

kettle depressions are found within ice-contact zones.

Organic acreages were usually included within the 

reserve area calculations where outwash materials were 

known to lie beneath them. In ice-contact zones, the 

organic deposits are confined to kettle depressions, 

their acreage was deleted from the total reserve area.

Cultural Restraints:

A certain percentage, (tabulated in the reserve 

calculations), of the remaining granular tonnage was 

deleted in each deposit due to cultural constraints. 

These constraints vary for each deposit, common restraints 

are roads, settlements, railroads, power lines and 

property setbacks etc....

A more nebulous constraint is becoming apparent 

within these reserve areas. This scenic aggregate 

landscape is becoming increasingly popular as a 

recreational area. Many small cottage and large 

institutional recreation areas are presently scattered
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amongst the most rugged, heavily wooded kame complexes 

and near the many spring fed lakes. These landscapes 

contain the highest aggregate potential. The present 

land use trend indicates many more such areas 

are already held by speculative interests. A recent 

survey of these absentee landlords by the Owen Sound 

District Office of the Ministry of Natural Resources 

has revealed that these owners are opposed to land 

resource exploitation even in such gratus forms as the 

Woodlands Improvement Act.

It seems unlikely that they would then condone 

aggregate extraction. If these trends persist in the 

present uncontrolled manner much of the aggregate 

potential outlined within this report will be forever 

lost. Strong zoning is needed lest this mineral resource 

becomes unexploitable as has been the practise in similar 

deposits elsewhere in Ontario.
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The following definitions of terras used in this 

report are adapted from the Glossary of Geology published 

by the American Geological Institute

AGGREGATE:

CLAST:

COBBLE:

Any of several hard, inert construction 

materials such as sand, gravel, crushed 

stone, slag or other material used for 

mixing in various size fragments with a 

cementing or bituminous material to 

form concrete, mortar, plaster, etc., 

or used alone as subbase coarse or surface 

coarse for roads or for fill. Aggregate 

of sand size is called fine aggregate, 

and that of gravel size is called coarse 

aggregate.

An individual constitu ent or fragment of 

a sediment or rock. Pebbles and cobbles 

etc. are clasts.

A rock fragment larger than a pebble and 

smaller than a boulder, having a diameter 

in the range of 64 to 256 mm (2.5 to 10 

inches).



DIRT: A general informal term used to describe

particles in an aggregate which are 

finer than the #200 sieve. Also known 

as fines, these particles are in the 

silt and clay size range. The two terms 

are common in M.T.C. sample descriptions.

DRUMLIN: A low, smoothly rounded, elongated and

oval hill, mound or ridge of glacial 

till built under the margin of an ice 

sheet and shaped by it's flow.

ESKER: A long, narrow, sinuous, steep sided

ridge composed of irregularly stratified
i

sand and gravel deposited by a stream 

flowing in an ice tunnel at the base of 

a retreating glacier,

ICE-CONTACT STRATIFIED DRIFT: Stratified sand, silt,

gravel and till deposited in contact 

with melting glacial ice and 

characterized by abrupt changes in
*

grainsize and post depositional 

structural features such as slumping 

and faulting. Eskers, kames and 

hummocky moraines are typical ice-



contact features.

KAME: A steep sided hill, mound, knob, hummock

or ridge composed of poorly sorted to 

well sorted materials deposited in 

contact with glacier ice.

MELT WATIR CHANNEL: A broad, shallow often terraced

depression produced by meltwater flowing 

from melting glacier ice.

MORAINE: A mound, ridge or other distinct

accumulation of unsorted unstratified 

glacial drift, predominantly till, 

deposited by the direct action of glacier 

ice in a variety of landforms.

OUTWASH: Stratified sand and gravel removed or

washed out from a glacier by meltwaters 

and deposited beyond the ice margin.

OUTWASH TERRACE: A dissected or incised bench like

deposit extending along a valley 

consisting of sand and gravel. Terraces 

are found along present day streams as 

well as meltwater channels.
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TILL:

TILL PLAIN;

Unsorted and unstratified drift, 

generally unconsolidated, deposited 

by and directly underneath a glacier, 

consisting of a heterogeneous mixture 

of clay, sand, gravel and boulders.

An extensive area, with a flat to

gently rolling surface underlain by till.



AGGREGATE RESOURCES MAP 

LEGEND

CENOZOIC 
QUATERNARY 
RECENT

Pleistocene

PALEOZOIC

ORGANIC DEPOSITS - major deposits 
outlined within aggregate areas

ICE-CONTACT STRATIFIED DRIFT 
DEPOSITS - variable deposits 
consisting of sand, gravel, silt, 
clay and till materials (all 
deposits numbered).

OUTWASH GRAVELS AND SAND DEPOSITS- 
usually massive to horizontally 
bedded sheets of well rounded, 
uniformly graded gravels, 
generally of uniform thickness 
and composition over large areas 
(all deposits lettered).

OUTWASH SAND DEPOSITS - contain 
little to no crushable aggregate - 
silt materials and organic 
deposits are common at the 
surface

UNDIFFERENTIATED GLACIAL DEPOSITS- 
usually till materials deposited 
in ground moraine form

BEDROCK EXPOSURES - Undifferentiated 
but usually dolomitic



SYMBOLS

mapped geological boundary 

inferred geological boundary 

scarps and terraces 

ice-contact slopes 

active sand or gravel pit

abandoned or active on demand 
sand or gravel pit

water well location, showing 
overburden thickness and depth of 
underlying granular materials




