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TROVIECAL VACATION ANYONE?

During the Silurian Period, rising seas flooded much of the continent. At that time the GTA
was south of the equator and the warm shallow seas were inhabited by an abundance of
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. Since the tropical seas disappeared millions of years ago, exposure to the elements and Eur opean p lates move Orangeville
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As the Taconic Mountains eroded, sediments were carried westward and deposited
in the Michigan Basin where the layers dip or tilt gently toward the centre of the
basin at up to 6 metres per kilometre.
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Credit River
Toronto
The tilting of
sedimentary rocks in the
Michigan Basin exposes older, less resistant
layers of shale to weathering. This is the key to the formation of
the Niagara Escarpment (see 'sapping process' diagram).
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The escarpment contains wetlands and some of the
largest wooded areas in southern Ontario — both of which
support rare plants and animals. Crushed rock from the
escarpment is used to build roads and houses; blocks of
sandstone were used to build Ontario’s Parliament
buildings.
Precipitation trickles down through cracks in the rocks to
be stored as groundwater, which supplies drinking water %
and forms the headwaters of the Credit River and Bronte =
Creek. The Niagara Escarpment provides habitat for many unusual
_ _ _ species including 1000 year old Eastern white cedars, the oldest
The escarpment provides accessible recreational living trees in eastern North America.
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bout 13 000 years ago, as the Laurentide Ice Sheet -
&° melted, glacial meltwater became ponded between the A N OA S' S OF éREEN
0 ® »@\@0“ ice sheet and the Niagara Escarpment. This formed a
g s H A v’ N ‘ ?@ge“‘ lake basin into which gravel and sand were deposited from Aimost 28% of the Oak Ridges Moraine is forested, compared to less than 5% in many parts of the GTA.
°E° _ ice-bound tunnels. As the ice sheet melted, the ponded lake These forests release oxygen into our air and are home to the rarest and greatest variety of plants and
2 EE \ _ Au 1 Escarpment water drained, leaving the moraine high above the surrounding animals in the GTA. Because of urbanization, the moraine is the only remaining connection linking the
: . landscape. watersheds in the GTA, and thus the green pathway that plants and animals will require to move between
Q}@‘O‘\ these watersheds. Recognizing the moraine's overall ecological significance, in late 2001 the government of
%Q,&” Ontario enacted legislation and a plan to protect the moraine.
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flow of surface and groundwater,
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today. Warm-climate
fossils are preserved in
sediments exposed in
the Don Valley Brick
Works Park.
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During the final retreat of the Laurentide Ice Sheet, ice blocked the St. Lawrence valley
causing meltwater to flood the Lake Ontario basin and create glacial Lake Iroquois.
Distinctive features of the Lake Iroquois shoreline are its prominent shorebluff, and large
sand and gravel bars deposited in the Don and Humber river valleys. Downtown Toronto
was submerged and is built on the old lake bottom. The Lake Iroquois shoreline also
forms the headwaters for smaller streams such as Petticoat and Highland creeks. Sand
and gravel deposited along the shore of Lake Iroquois were mined for construction and
clay from the former lake bottom was used to make bricks.

Glacial Lake

Algonquin GTA

About 12 000 years ago, glacial Lake
Iroquois formed a shoreline around the
Lake Ontario basin while glacial Lake
Algonquin formed its shoreline around
the Lake Simcoe basin.

Former aggregate pits and
landfills along Lake Iroquois
shoreline.
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First Canadian Place

N. Eyles, University of Toronto
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depressed the land.
Since they retreated the
land has been slowly

rising by about 1.5 cm
every 10 years. This is
called isostatic

rebound.

NEW LAND FoR TOoRONTO'S
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Historically, the natural shore of Lake Ontario was at Front Street. Since the 1850s the
Toronto shoreline has been extended almost 1 kilometre into the harbour by dumping
millions of tonnes of fill. This originally provided land for industry and shipping. Now this
land is used for condominiums, hotels, and parks. More recently, filling has occurred to
reduce shoreline erosion and to build parks and marinas such as Bluffer's Park and
Ontario Place.

CN Tower

Fill

Filling since 1850 has created lots of new land in the Toronto harbour area.

Home almost lost to erosion is moved back and saved by erosion-control measures.

SHORELINE EROSTON AND REVAIR

The steep cliffs of the Scarborough Bluffs are a result of various types of erosion. At the
top, stormwater from roads and houses ran down the bluffs increasing natural erosion and
several homes collapsed. To combat this, runoff from roads has been directed away from
the bluffs. Along the face of the bluffs, water that has soaked into the ground erodes the
bluffs where it seeps out. At the bottom, waves and storm surges from Lake Ontario have
also caused erosion leading to the construction of low stone barriers at the base of the
bluffs and the building of groynes at right angles to the shore to trap sediment and create
small, protective beaches.

As glaciers moved across

the land, rock and sediment were
eroded, carried, and blended to create a
mixture of boulders, sand, and clay known
as till. As the glaciers receded, tills were
revealed in depths to tens of metres.

Over time, percolating water, chemical
reactions, and biological activity created
soil horizons within the till. Plants
decayed to form an organic or humus-
rich layer of top soil. Humus adds
valuable nutrients to the weathered till to
produce excellent soil for agriculture.

Till is the predominant parent or starting
material for soil in the GTA.

Typical soil
25% organic
25% rock material
& mineral
fragments
45% air 5% water
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The Canada Land Inventory ranks agricultural potential
using soil depth, drainage, water-holding capacity, and
fertility as well as slope of the land, climate, length of
growing season, and susceptibility to erosion. Based on
this classification only 5% of Canada is prime
agricultural land. Class 1 to 3 soils are considered to be
prime agricultural land and almost 80% of the GTA was
originally covered by soils of these classes.
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Organic soils, like those in the Holland Marsh north of
Newmarket, consist of decayed plant matter that
accumulated in wetlands that were previously glacial
meltwater ponds or channels. When cleared of their
natural vegetation, these mucky black soils are used to
grow specialty crops such as vegetables. Should they
be cleared for agriculture or retained as wetlands to
filter water and provide wildlife habitat?
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Agriculture is second only to the auto industry in
Ontario’s economy. In the GTA alone, agriculture
is a $1.3 billion industry with farm receipts totalling
about $600 million and indirect sales generating
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Marsh produces

in Ontario.

another $700 million annually (1996 Census).

&TA FARM TYPES

Beef

Pork
Poultry

Field
crop

Mixed

Specialty

Fruits/
Vegetables
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Prime agricultural lands are a vital and nonrenewable resource, yet much of
Canada’s best agricultural land surrounds our urban areas. In the GTA this has
led to the loss of about 50% of the Class 1 agricultural lands. By 2021, with the
GTA expected to grow by another 2 million people (to 7 million in total),
approximately 600 000 acres or 35% of the GTA's 1.7 million acres will be
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Lake
Ontario

Urban areas in 1967
Urban areas in 1992
Urban areas in 1999
Approved areas to 2021

Oak Ridges Moraine

The GTA has some of the
very best agrlcu{tural urbanized.
land and growing
conditions in all of
Canada. v RBA N
Urbanization results in an
ongoing loss of the GTA’s
prime agricultural land
Lak g
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Class 7 average hectare +
Organic t of cor/; ren;ove; '22_d
Urban areas onnes of carbon diioxide

from the air and produces
enough oxygen each day in
mid-summer to meet the
respiratory needs of
about 325 people.

THE FOR€E oF FLOWING WATER

Over the last 10 000 years, rainwater and snowmelt from higher land like the
Niagara Escarpment and Oak Ridges Moraine have drained to lower lands and then
the lakes. Flow paths for this water were primarily influenced by slope, soil type, and
water volume. Erosion caused by this flowing water largely shaped the deep-sided
valleys of the Don and Rouge rivers that we see today.
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In the hydrological cycle, moisture evaporates from lakes, transpires from land and
plants, and returns to earth as precipitation where roughly 60% evaporates again.

The remainder either travels overland to streams or soaks into the ground where it
ultimately reappears as springs. It can take many hundreds to thousands of years
for water soaking into the Oak Ridges Moraine to emerge as springs.
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Geoscape Toronto on the Internet

To view the Geoscape posters for Toronto and other Canadian
communities, visit www.geoscape.nrcan.gc.ca. Visit the Geoscape
Toronto website at www.toronto.geoscape.org.

This poster is available from the following offices:

Geological Survey of Canada bookstores

601 Booth Street, Ottawa, Ontario K1A OE8 1-888-252-4301 (toll free)
101-605 Robson Street, Vancouver, British Columbia V6B 5T3

3303-33rd Street N.W., Calgary, Alberta T2L 2A7

Ministry of Northern Development and Mines

Publication sales

933 Ramsey Lake Road, Level A3, Sudbury,

Ontario P3E 6B5 1-888-415-9845 (toll free)
Mines and Minerals Information Centre
Room M2-17, Macdonald Block, 900 Bay Street,
Toronto, Ontario M7A 1C3 (416) 314-3800

Catalogue no. M41-8/83E
ISBN 0-660-19002-8

Egalement disponible en francais
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PAVEMENT LEADPS To FLooPS

Urban areas have more pavement than natural watersheds. During
rainstorms or snowmelt, this results in much less water soaking into the
ground and more water flowing overland into streams. This has led to floods,
erosion of stream banks, and increased pollutants and sediments in streams.
In the past, rivers were often piped or channellized to prevent erosion. These
methods were expensive, needed ongoing maintenance, and damaged river
ecology. Today we use our knowledge of how rivers work and keep
development far enough away to let rivers take their natural courses.
Stormwater ponds are also used to help remove sediments and pollutants
from urban stormwater and to more closely imitate natural runoff conditions.

Rain event

Developed/Urban area

Undeveloped

Rain event
Rain event

Time

Rainstorms in urban areas generate more runoff, more
quickly than in natural watersheds.

WoNDERFUL WA TERSHEDS -
THE ARTERTES oF oUR E€OSYSTEM

A watershed is all the land drained by a river and its tributaries. Rivers and
streams perform important ecological functions, particularly where they receive
cool, clean groundwater all year
long thus providing excellent
habitat for fish and insects. Rivers
and valley lands act as corridors

Durham

for fish, animals, and birds and

form some of the last green

York spaces in the urban portions of
the GTA.
Lake
Ontario
Toronto
Watershed boundaries
Everyone lives in a watershed.
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