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Prairie Farm Rehabilitation Administration

Valley wetland.

Royal Saskatchewan Museum

Rolling hills of glacial debris (till) with sloughs.

Prairie Farm Rehabilitation Administration

How landscape controls agriculture

Any farmer will tell you that different landscapes are

suited to different types of agriculture. For example,

flat plains (floors of ancient glacial lakes) with rich

soils are ideal for growing wheat and canola. Rolling hills
of glacial deposits are suitable for pasture or grain farming,

Irrigated cropland,
Qu'Appelle River valley.

depending on the proportions of clay, silt, sand, pebbles, and

boulders and on the amount of local precipitation. The floors
major valleys have rich stream deposits of silt and clay and
provide important sites for market-garden farming where
irrigation water is available.

Seeing patterns in the complexity:
modern management of the land

of

Glacial
till

Because landscapes are complex, land management is also

complex. Computer-based geographic information systems
(GIS) can store complex information in ‘layers’ that can be
combined to produce a map useful for land management.
Which areas are best for cultivation? for pasture? for

conservation? The map shown here combines topographic data
(shape of the land) with earth-material and satellite data in order to
illustrate slope, earth materials, and land cover, each of which

affects the potential use of the land.
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Grain fields on glacial-lake-floor plain.
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Active sand dunes,

Great Sand Hills, Saskatchewan.

Rolling hills are common in Saskatchewan.
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Castle Butte,
Big Muddy badlands,

Saskatchewan.
(Tourism Saskatchewan/ D.E. Walker )

What ecological roles do wetland
sloughs play in our dry landscape?

Wapiti Valley Ski Area,
Saskatchewan River valley.

Valley-floor gravel pit,
North Battleford.
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Irrigrated cropland,
Qu'Appelle River valley.

Large valleys, such as the Qu'Appelle and
Souris river valleys, are major landscape
features of vital importance to southern
Saskatchewan. These valleys provide for
diverse uses — water storage, farmland,
wetland habitat, woodlands, gravel pits,
and even ski areas. Try to imagine
Saskatchewan without its valleys!

Prairie Farm Rehabilitation Administration

Badlands, Frenchman River valley near Eastend.
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‘Scotty’ — Saskatchewan’s own T. rex

In 1994, a remarkably complete skeleton of a Tyrannosaurus rex dinosaur was discovered in
badlands along the Frenchman River in southwestern Saskatchewan. Dubbed ‘Scotty’, the
fossil dates from the end of the Cretaceous Period, about 65 million years ago. Analysis of
fossil plants, plant pollen, and other animals contained in the same rock layers allows

scientists to interpret the environment in which Scotty lived — a deciduous forest with
seasonal rainfall and no winter frost. Things sure have changed!

What’s so bad about badlands?

Badlands are a complex terrain of largely
unvegetated gullies and hills formed by
differential erosion of soft shale and harder
sandstone. Buttery slick when wet, and
without shade in the hot sun, these

lands were referred to by French

explorers as “bad lands to travel

through” — giving rise to the term
‘badlands’. However, to many they

are beautiful and fascinating.

For dinosaur detectives:
why badlands are a good place to look

Badlands are ideal places for paleontologists to look for

fossils. There is little vegetation to cover the rock that

contains the fossils. The rock is being continually eroded,

exposing new material every year. To find dinosaur bones, rocks of
the right age — that is, rocks that formed during the Age of dinosaurs
— must be exposed. Younger and older rocks can contain fossils, but
not of dinosaurs.

Badlands: not just in Alberta!

The Drumheller and Dinosaur Provincial Park areas in southern Alberta
may be Canada’s best known badlands, but southern Saskatchewan
can lay claim to its own, in the Big Muddy, Frenchman River valley,
Grasslands National Park, and Avonlea regions.
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Potash Corporation of Saskatchewan

Cory potash mine, near Saskatoon.

Earth resources: a billion-dollar bonanza

The production and sale of Earth resources are vital to
Saskatchewan’s economy. Crude oil is the largest revenue-
generator, followed by potash, uranium, and natural gas.
Uranium mining occurs in the Canadian Shield of northern
Saskatchewan.

Areas with underlying resources
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Mining
underground treasure

The sedimentary rocks that underlie

southern Saskatchewan contain many

valuable resources. Layers of coal, formed by
the accumulation of organic matter in ancient
swamps, are mined where the coal lies near the
surface. Potash, a potassium-chloride salt used
as fertilizer, also forms layers, and is extracted in
underground mines.
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v Value of What powers Saskatchewan?
y Saskatchewan y .
exports Seventy per cent of Saskatchewan'’s electrical power comes from coal

and natural gas. Coal-fired power plants are located in Estevan and
Coronach, near the coal mines that feed them. Natural-gas—fired
power plants near Saskatoon, Swift Current, Landis, and Meadow
Lake are used during periods of peak demand, especially in winter.
Hydroelectric generating stations on the Saskatchewan River system
provide most of the remaining 30% of the province’s power. Wind
turbines such as those near Gull Lake also contribute to
Saskatchewan’s energy supply.

(yearly average, 1995-2000)

Coal-fired power

Lloydminster station near Coronach.

R. Turner (GSC 2003-504G)

Both oil and gas form
by the decay of deeply
buried organic matter.
These fluids migrate
through layers of rock
until trapped and
stored in spaces
(pores) between the
grains or crystals in
sandstone and carbonate reservoir rocks. Vertical and
horizontal wells drilled into the reservoirs extract the oil and
gas.

through the potash

layer, and then

bringing the potash

solution back to the
surface. Recently, diamonds

have been discovered in

igneous intrusions (kimberlite
pipes) that cut through sedimentary
rocks northeast of Prince Albert.
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Moose Jaw spa taps deep hot water

Engineers who design deep mines and drill deep wells worldwide
know that the further we go into the Earth, the hotter it gets. Heated
or geothermal waters circulate throughout the Earth’s upper crust to
depths of 10 km or more. Such hot waters underlie much of
southern Saskatchewan, and the Moose Jaw spa exploits some of
these. Limestone beneath Moose Jaw contains abundant water-
filled fractures, making it an excellent geothermal reservoir from
which large volumes of hot water are extracted. Could other towns
in Saskatchewan tap into this hot-water resource?

Temple Gardens Mineral Spa.
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Reclaiming the land

Shallowly buried coal layers
underlie the Estevan and
Coronach regions of
southernmost Saskatchewan.
Mining this coal in surface pits
disturbs large areas each year.
The coal-mining industry,
however, has had considerable
success in returning the land to
agricultural use. Prior to mining,
the soil is removed and
stockpiled. Afterwards, pits are filled

Reclaimed coal mine.

with compacted waste-rock debris, the land surface is contoured to its original
form, and the soil layer is replaced and replanted.

Tourism Saskatoon
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Tapping subterranean water

Groundwater meets the needs of about 75% of all communities and most of the farms and ranches
in southern Saskatchewan. Much of this groundwater comes from aquifers composed of sand and
gravel deposits that lie tens to hundreds of metres below the surface. The freshest (lowest salinity)
groundwater tends to be at shallow depths. Deeper groundwater is generally more saline and
therefore less useful, although some towns, such as Melville, Rosetown, and Wawota, desalinize

Clay barrier

groundwater to make it potable. If not properly managed, the amount of available water stored Waste-
underground can be reduced by withdrawal of groundwater at rates that exceed the rate of natural Sltoragr?
recharge. Such depletion lowers the water table, increases the pumping cost, and ultimately can ago
exhaust water supplies.
Impervious
clay Liner
layer
Sand-and-

gravel aquifer
Looking for solutions

Swelling and shrinking are
limited to the uppermost
part of the ground, which

gains and loses moisture Waste-
through the year due to storage
lagoon

changes in precipitation and
vegetation growth. Below
this ‘active zone’, the
ground is stable. One
engineering solution is to
build foundations on piles
that extend through the
active zone to stable

High-risk waste storage

Valley slopes throughout southern Saskatchewan are prone to
landslides. Most of the landslides move slowly, millimetres or
centimetres per day, but even slow movement is very
damaging to roads, houses, and other structures. Landslides
are particularly common in the South Saskatchewan River
valley where, over time, the river has eroded its banks,
forming steep valley slopes.

Aerial view of Saskatoon, looking south,
with sites of historical landslides.

Leaking

Waste storage:
trouble underground?

Groundwater can be contaminated
by industrial, agricultural, and
household activities. Rainwater
naturally infiltrates porous sand and
gravel and can carry contaminants
with it. Thick clays form natural
barriers to contaminant flow and are
the best materials above which to
site waste-storage areas. The risk
of contamination is much greater
where aquifers extend to the
surface and have no natural
protection. Once contaminated, it
can take years to clean up an
aquifer.
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Beaver Creek landslide, looking north.
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A history of failure
The east bank of the South Saskatchewan
River in Saskatoon has a long history of
landslides. Over the years, landslides ol _
have threatened riverside homes, landslide Iaﬁzg‘l’ize
roads, streetcar tracks, and grave Clay
sites. This hazard has led the South
o Saskatchewan Bank
municipal government to River erosion
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Rehabilitated 1999 Broadway Bridge
landslide, Saskatoon.
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