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ABSTRACT
Field work in the Scarborough area was carried out in
I960 and 1961. Over 15,000 feet of stratigraphic sections
were measured and the areal distribution of surface materials
was mapped.
Pleistocene deposits include probable Illinoian
till, fossiliferous Scarborough Beds (late Sangamonian or
early Wisconsinan), early Wisconsinan till, a fossiliferous
interstadial sand, and three or four tills probably of late
Wisconsinan age.
Post-glacial deposits consist of clay,
sand, and gravel laid down by Lake Iroquois and stream
terrace sand and gravel, mostly of post-Lake Iroquois age.
Sand and gravel reserves are mainly dependent on inter-till
deposits.

PRELIMINARY REPORT
ON THE
PLEISTOCENE GEOLOGY OF THE SCARBOROUGH AREA
BY
P. F. KARROW
INTRODUCTION

The Scarborough area includes all of Scarborough township
and the portions of Pickering and Markham townships included
in the Agincourt and Highland Creek 1/25,000 sheets of the
National Topographic Series. It comprises an area of about
55 square miles and lies in the eastern part of Toronto. It
is bordered on the south by Lake Ontario which has cut the
famous Scarborough Bluffs.
The area is one of rapid suburban development. Large
areas of agricultural land are being subdivided for housing,
shopping centres, and industry.
Field work involved examination of some 10,000 feet of
sections along the river valleys during part of the summer of
I960, and the study of some 5,000 feet of sections in the lake
bluffs during part of the summer of 1961. The areal distribu
tion of deposits also was mapped in 1961. In addition to
routine section measurement and soil augering, special studies
were made on size analysis, carbonate analysis, pebble
lithology, and fabric of the tills.
PHYSIOGRAPHY

The area may be divided into three parts: a lowland
situated in the northwest along the upper Rouge River valley
west of Markham, a large area of till plain, and a level
terrace up to three miles wide cut by Lake Iroquois in the
southeast.
The lowland is underlain by lacustrine sands and clays
deposited during late-glacial time. It is of low relief and
has a nearly level to rolling surface. The origin of this
depression is not known but it may reflect a deep buried
valley in the bedrock. Little is known of the bedrock surface
because of the great thickness of drift in the area.
The till plain slopes from about 650 feet elevation above
sea level south of Unionville to less than 550 feet near the
Iroquois shore. It is often marked by glacial flutings which

- 2 indicate ice movement from the southeast out of the Lake
Ontario basin. Some low drumlin-like ridges are also present.
Duffin*s Creek, Rouge River, and Highland Creek have cut deep
valleys in the till plain giving local relief of over 100
feet. For a distance of about one mile east of Brimley Road
the till plain extends to the Lake Ontario shore giving rise
to the highest part of the bluffs where cliffs are nearly
350 feet high.
The Lake Iroquois terrace is in two segments separated
by a zone where Lake Ontario has cut back far enough to remove
the terrace.
One segment, the smaller, is in the extreme
southwest corner of the area and includes the eastern end of
the large gravel bar which extended across the mouth of the
Don valley in Iroquois time.
The other, and largest segment,
is prominently developed in the vicinity of West Hill where
another gravel bar was built. Highland Creek, Rouge River,
and Petticoat Creek have cut prominent valleys in the terrace.
To the southeast, the terrace grades back into fluted and
drumlinized till plain at elevations well below Lake Iroquois
wave-base.
The highest elevations in the area are over 675 feet
near Unionville and the lowest are along the Lake Ontario
shore at 245 feet.
BEDROCK AND BEDROCK SURFACE

The only bedrock exposures are along the Rouge River
and Little Rouge Creek northwest of Highway No.2. Flat-lying,
dark grey, non-calcareous shale is exposed in the bed and
banks of these streams. Some of the contained fossils are
pyritized.
It has been assigned to the Rouge River Formation
by Liberty (1953) and has an Upper Ordovician age.
The southwestern half of the area is believed underlain
by grey shale of the Dundas Formation. The nearest outcrops
are to the west, outside the area, along the Don River and
in the Don Valley Works of the Toronto Brick Company.
Very few records are available on elevation of the bed
rock surface.
Data from outside the area however suggest a
bedrock relief of over 200 feet with deeply-buried valleys
and ridges trending northwest-southeast. Drift thickness is
about 40 feet along the Lake Ontario shore near Brimley Road
but probably exceeds 400 feet a short distance to the north
east under the highest part of the bluffs.
Inland, drift is
150 to 300 feet thick.

PLEISTOCENE HISTORY AND DEPOSITS

One exposure on the east bank of Little Rouge Creek
reveals a shale-rich till overlying bedrock and underlying
stratified sands and clays believed to belong to the
Scarborough Beds, This till is the oldest Pleistocene
deposit observed in the area. It is lithologically similar
to till considered to be of Illionian age exposed in the Don
valley, and since it underlies presumed Scarborough Beds, is
also considered to be Illinoian in age.
With the one exception noted above, the oldest Pleistocene
deposit is the Scarborough Beds. It is extensively exposed
along Highland Creek, Rouge River, Little Rouge Creek, and
along most of the lake bluffs. There are two main divisions
to the unit: the lower clays and the upper sands. The clays
have an exposed thickness of about 100 feet and the sands of
about 50 feet. These beds are notable for their fossil content
and the molluscs, insects, and plant remains have been exten
sively studied by Coleman (1933) and Terasmae (I960), These
studies indicate that the climate was cooler than present at
the time of deposition, Lithologically, the clays are massive
to rhythmically-bedded silts and clays containing abundant
disseminated plant debris. The sands are cross-bedded and
contain peaty lenses and pieces of wood. Foreset beds almost
invariably show deposition by southerly-flowing water. These
beds have been interpreted as a delta formed in a high-level
lake. Valleys were cut into or through the Scarborough Beds
at several places. The best-known of these is at the Dutch
Church where, as in the other valleys, the overlying till
thickens to partly fill the depression. The cutting of these
valleys is thought to indicate a lowering of water level in
the lake. The age of the Scarborough Beds is still in doubt
as so far they are beyond the range of radiocarbon dating.
One sample has been dated as older than 52,000 years.
Overlying the Scarborough Beds is a prominent till
layer which has been identified in many exposures in the
area and farther to the west. This till has been named the
Sunnybrook Till and is commonly a clayey to silty till with
few pebbles. Its usual thickness is about 20 feet but it
thickens to 70 or 80 feet where it fills valleys in the
underlying Scarborough Beds. Dolomite usually exceeds calcite
in the fine matrix; this apparently reflects in part contam
ination from underlying sediments since where there are valleys
cut in them, the proportion of dolomite is lower. Pebble
counts on this till also show significant dolomite percentages
(1-35^) with limestone 25-51^, shale 0-66^, and Precambrian
rocks 5-32^. The Sunnybrook Till is tentatively considered to
have an Early Wisconsinan age on the order of 50,000 years.

- 4 The residual depression in the Sunnybrook Till where it
partly fills the Dutch Church valley is filled with some 90
feet of varved clay.
Elsewhere, interstadial sands 10 to 50
feet thick cover the till.
Plant remains have been found
at three localities in these sands.
Preliminary pollen
study indicates a cool climate at the time of deposition
(J. Terasmae, personal communication).
The next youngest deposit is a sandy to silty till which
appears only in the bluffs.
It is less than 10 feet thick
and all but disappears in some sections. Calcite exceeds
dolomite up to 4 times in the matrix and pebble composition
is 2-7fo dolomite, 53-56^ limestone, 28-315^ shale, and 8-11^
Precambrian.
It is considered to represent a minor ice
advance during the main advance of the late Wisconsinan ice
sheet.
In the bluffs, a third till is separated from the
preceding till by stratified sands and silts to a thickness
of up to 40 feet.
The third till has only been identified
in one section inland from the lake along Highland Creek.
In the bluffs it has a fairly uniform thickness of about
40 feet and has a silty clay texture with very few pebbles.
Calcite exceeds dolomite 2 to 6 times. Pebble lithology
is 3-8^ dolomite, 44-76^ limestone, 5-30^ shale, and 11-28^
Precambrian. This till is also believed to represent a
minor fluctuation of the ice front during the main
Wisconsinan advance.
Following the deposition of varying thicknesses of
varved clay and sand, the last till was laid down.
This
till has been named the Leaside Till and is sandy in
texture. Calcite exceeds dolomite 2 to 15 times and
pebbles are 0-3^ dolomite, 60-88^ limestone, 0-45^ shale,
and 1-24^ Precambrian. Fabrics and flutings indicate ice
movement out of the Ontario basin to the northwest.
This
till extends as a sheet across the area and forms most of
the present land surface. There appear to be two sandy
tills north of the bluffs, the lower stonier and coarser,
the upper more silty and less stony. All data to date
suggest that they represent only fluctuations of the same
ice advance. They are separated in some exposures by kame
deposits of sand and gravel. The Leaside Till is believed
to represent the main Wisconsinan ice advance and would
likely therefore range in age from 30,000 to 12,000 years.
As the last ice sheet retreated into the Ontario basin,
drainage to the south was dammed up temporarily at various
places. Laminated to varved sands, silts, and clays accumu
lated to depths of several feet in depressions on the till
surface. These deposits are generally very local in extent.

- 5 The largest temporary lake was west of Markham along the
present Rouge valley. When the ice had retreated many miles
to the east and had unblocked the Rome outlet in New York
State, Lake Iroquois formed. This has been radiocarbon-dated
elsewhere at about 12,000 years. This lake cut a prominent
shorecliff in the till upland; gravel bars, fine sands, and
varved to laminated silts and clays were deposited near and
far from shore.
Consequent streams, initially controlled in part by the
glacial flutings and remanent effect of bedrock topography,
have cut valleys with multiple terrace levels. The middle
and lower terrace deposits of sand and gravel are usually
fossiliferous. Marl, peat, and muck have accumulated along
some of the stream terraces as well as in depressions in the
till plain. They seldom exceed 7 feet in depth.
At several places where stream valleys were cut in the
Iroquois bluff, fans of stratified silty sand were deposited
on the Iroquois terrace. These fans are sometimes fossiliferous
molluscs, vertebrate bones, and charcoal have been found.
Some of the charcoal has been dated at about 5,000 years.
ECONOMIC GEOLOGY
Water Supply

Most of the residents have access to municipal water
supplies obtained from Lake Ontario. Individual supplies are
obtainable in stratified sands and gravels underlying the
Leaside Till at shallow or moderate depth. The paucity of
deep wells to bedrock indicates a generally satisfactory
water supply situation.
Sand and Gravel
Active pits are shown on the accompanying map. Clean-up
operations are removing the last of formerly extensive
Iroquois beach gravels. North of Highland Creek near
Morningside Drive, a very thick deposit of sand is considered
to be an interstadial deltaic deposit although this origin
is not certain because there is no overlying till; several
feet of sand attributable to Lake Iroquois suggest that any
former till cover has been removed by erosion.
Kame gravels believed to separate the two upper sandy
tills are being worked one mile south of Cedar Grove. This
deposit is of interest since, unlike other deposits in the
area, it contains little or no shale. This deposit is not

- 6 large however. A much larger kame deposit underlying the
Leaside Till is producing large tonnages 3 miles southwest
of Unionville. Rather high shale content limits its
usefulness.
The geology of this deposit has been discussed
by Dreimanis and Terasmae (1958).
Uniform interstadial sands are being removed from a
large deposit, also believed deltaic, at the west edge of
the area and about 4;r miles southwest of Unionville. The
extent of the deposit is unknown.
Future supplies of sand and gravel will be dependent
in part on limited deposits underlying till but mainly on
deposits outside the area.
Because of the proximity to
city markets all deposits are highly valued.
Even thin
terrace gravels have been removed profitably and small
reserves of this type of deposit still exist along the
major streams.

The most likely source of clay for ceramic products
is the deeply-buried Scarborough clay. It has been
exploited in the City of Toronto for many years. Removal
of the clay is restricted first of all by a thickness of
overburden ranging from 40 to 80 feet under the Iroquois
terrace and over 250 feet under the upland till plain, and
secondly by urban development.
One promising district
however is along Lake Ontario east from Morningside Drive
for about a mile, where overburden is only 10 to 30 feet
thick.
Varved clays, such as those in the Dutch Church valley
might also be used. Ceramic properties would likely be
similar to deposits along the Don valley in Toronto.
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