
Our Diverse Prairie 
Landscape 

Presenter
Presentation Notes
This slide show is meant to introduce students to the vocabulary of glaciation.  After viewing the slide show students can further investigate the topics through the remaining lessons in this series.   



Ice Age: Architect of Our Landscape

The province of Saskatchewan was covered 
by at least five continental ice sheets over the 
past 2 million years.  The action of these ice 
sheets carved the much of landscape as we 
know it today. The final ice sheet is known as 
the Laurentian Ice Sheet and retreated for the 
last time between 17,000 and 8,000 years ago. 

Presenter
Presentation Notes
The Quaternary Period began 2.5 million years ago and is the current phase of geologic time.  Events during the Quaternary Period include the Ice Age and the arrival of human beings to North America.  The province of Saskatchewan owes much of its current geography to the actions of the Laurentian Ice Sheet.




Ice Age: Architect of Our Landscape
A few terms

Continental Ice Sheet - a large mass of ice that 
covers almost all land features.  Today there 
are continental ice sheets in Antarctica and 
Greenland.

Ice Age - a time of extensive glacial activity.  
The last ice age took place during the 
Quaternary Period which began 2 million 
years ago.    

Presenter
Presentation Notes
To begin a few terms need to be clarified.  A continental ice sheet is a large mass of ice that covers almost all land features that begins at high latitudes and flows to low latitudes, an alpine glacier is an ice mass that begins in high altitudes and travels between mountains to lower altitudes. The last ice age ended 8,000 years ago with the retreat of continental ice sheets in North America, Europe and Asia.





Ice Age: Architect of Our Landscape
A few terms

Ablation - ice mass lost when the build up of 
ice is less than the melt. 

Accumulation – the ice mass increase when 
the build up of ice is more than the loss.  



Ice Age: Architect of Our Landscape
A few terms

Advance - as ice is added to the glacier it grows in 
mass, the increase causes the glacier to slide 
slowly.   A moving glacier is like a bulldozer, 
pushing some obstacles out of it’s way and 
moving over others.  

Retreat - ice at the front of a glacier melts causing 
the glacier to decrease in size.  This melt leaves 
behind a variety of sediments and landforms. 

Presenter
Presentation Notes
It is important to understand the difference between advance and retreat and accumulation and ablation.  Advance and retreat describe the action of the glacier or ice sheet whereas accumulation and ablation refer to the mass of the ice sheet.




Ice Age: Architect of Our Landscape
How does a glacier form?

A snow field is critical in the formation of a 
glacier.  When the snow that accumulates 

during the winter is unable to melt 
completely during the summer thick ice 

accumulates.  If the ice thickens enough it 
will begin to slide away from the snow 

field.  As more ice builds the glacier 
thickens and advances.     



Ice Age: Architect of Our Landscape
How does a glacier form?

Firn or neve is a type of ice that is critical in 
the formation of glaciers.  Snow crystals 
that have survived a summer become 
compacted  and turn into small globules.  
They then form a mass of ice crystals with 
interconnected air spaces, this is firn.  As 
the firn is compacted the air spaces become 
less and less until pure ice is formed.    

Presenter
Presentation Notes
Think of a snow crystal, typically light and fluffy. As pressure increases the crystal becomes crushed and melted together.  What was once light and fluffy becomes rigid; making a good snowball is a similar analogy.When you pick up snow in your hands, it is light and fluffy. Once you squeeze it and shape it in your hands it becomes hard and forms a solid snowball  Pressure compacts the snow into ice through pressure melting and refreezing. 




Ice Age: Architect of Our Landscape

This diagram shows the 
province of 
Saskatchewan 10,200 
years ago.  

Presenter
Presentation Notes
This slide shows the extent of ice coverage of the Laurentian Ice Sheet and it’s retreat over 10,000 years. Notice that there are unglaciated areas, why might this be?  




Ice Age: Architect of Our Landscape
How does a glacier move?

Glaciers and ice sheets can move slowly or quickly.
Creep happens when the mass of the ice combined 

with the force of gravity cause the glacier to 
slowly move .  This generally happens in a down 
slope direction.  

There may be water under the ice, this allows the 
glacier to flow.

The glacier may also crack or deform to allow for 
movement over or around it’s surroundings.

Presenter
Presentation Notes
Creep also happens to rock and soil and is actually a type of landslide. Think of a fence that is slowly getting bent over because the soil the fence is grounded in is slowly moving downhill.




Ice Age: Architect of Our Landscape

This diagram shows the 
province of 
Saskatchewan 11,500 
years ago.  

Presenter
Presentation Notes
What features are recognizable?  What types of landforms would you expect to see as a result of glacial ice?




Ice Age: Architect of Our Landscape
Glacial Effects

As glaciers move they pick up sediments, 
rocks and other debris.  As the glacier 
travels till (glacial debris) is left behind 
creating some beautiful and interesting 
landforms.

Presenter
Presentation Notes
Till is the building block of many of the geographic landforms we see in Saskatchewan. The glacial till left behind after the last ice age is  more than 10 metres thick in some locations throughout Southern Saskatchewan. This makes up a very small percentage of the rock layers in Saskatchewan; the deposits from the Age of Mammals (57-65 million years ago) make up 225 metres of the geologic column at some locations.
  



Ice Age: Architect of Our Landscape
Glacial Effects 

This is a granitic erratic that was carried by glacial ice over 
400 km from northern Saskatchewan to Rockhaven.

Presenter
Presentation Notes
 An erratic is a rock that has been moved a distance from its outcrop to an area where the lithology (rock type) is different. This erratic is located at Big Rock Heritage Site near Cutknife, Saskatchewan. It weighs over 2500 tonnes and was once over 10 m by 10m by 10m but has been broken apart.





Ice Age: Architect of Our Landscape
Glacial Effects 

Striae are scratch marks caused by the rocks and 
sediments frozen in the glacial ice as they travel 
over the landscape.  

Presenter
Presentation Notes
Striae are always parallel to the direction of ice flow.The camera lens cover is included on the photo to show scale. 




Ice Age: Architect of Our Landscape
Glacial Effects 

Rouche Moutonnees are rock outcrops that have 
been modified by glacial ice.

Presenter
Presentation Notes
The steep side of the rouche moutonnee points in the direction of ice flow. As the ice moved over  the outcrop the pressure caused a little melting that allowed the ice to slide over the rock, which made it smooth and rounded and left striations. On the other side of the outcrop, lower pressure allowed the water to freeze the ice to the rock.  As the glacier continued to move this part of the outcrop was plucked away, making it steep and angular. Think about gluing a piece of wood to a piece of paper and pulling them apart. Chunks of paper are pulled away – Just like chunks of rock frozen to the ice are pulled away by the glacier.




Ice Age: Architect of Our Landscape
Glacial Effects 

This is a drumlin near Kamsack, Saskatchewan.  

Presenter
Presentation Notes
A drumlin is a hill formed from build up of glacial debris. A drumlin is not symmetrical; the gently sloped slide is parallel to the direction of ice flow. The drumlin is built under the margin of the ice that is it is built while the glacier is moving.




Ice Age: Architect of Our Landscape
Glacial Effects 

Presenter
Presentation Notes
 An aerial view of drumlins in the Athabasca Basin, northern Saskatchewan




Ice Age: Architect of Our Landscape
Kettles are lakes 

and sloughs 
formed when a 
block of ice 
becomes 
isolated then 
melts.  

Presenter
Presentation Notes
Think of an ice cube melting in a pan of sand. If the ice cube is buried in the sand it will have a water filled depression upon melting.  





Ice Age: Architect of Our Landscape
Glacial Effects 

Outwash plains are 
formed from the 
melt water that 
flowing from the 
glacial ice margin.  
This allows for 
many layers of 
sand, silt and clay to 
build up in a 
smooth, gently 
sloping manner.    

Presenter
Presentation Notes
What type of activity occurs on outwash plains?




Ice Age: Architect of Our Landscape
Glacial Effects 

Melt water channels are created by the movement of glacial 
melt water and are generally steep sided with wide valley 
floors.  

Presenter
Presentation Notes
The Qu’appelle valley is considered one of Canada’s most spectacular melt water channels. After the creation of the valley it acted as a spillway for melt water from the glacial lakes.




Ice Age: Architect of Our Landscape
Glacial Effects 

Glacial lakes are 
formed when glacial 
meltwater was 
trapped in low-lying 
areas.  The melt 
water contained fine 
sediments that 
settled on the bottom 
of the lake bed.   

Presenter
Presentation Notes
Glacial lake beds are the sites of many towns and cities. How many can you remember from the diagram of Saskatchewan 11,500 years ago?




Ice Age: Architect of Our Landscape
Glacial Effects 

Presenter
Presentation Notes
Notes: The sediments have now formed the fertile plains that cover much of southern Saskatchewan.



Ice Age: Architect of Our Landscape
Glacial Effects 

Eskers are ridges 
formed by 
streams flowing 
under the ice 
sheet. Eskers are 
parallel to the 
direction of ice 
flow.

Presenter
Presentation Notes
The glacial ice was not entirely a solid mass. Under the ice sheet glacial streams flowed. The beds of these streams formed ridges that are called eskers. Eskers are parallel to the direction of ice flow.




Ice Age: Architect of Our Landscape
Glacial Effects 

Moraines are mounds, ridges or accumulations of 
till. Moraines are deposited by the glacier and can 
take a variety of forms. Moraines can be parallel 
to ice flow or perpendicular to ice flow depending 
on the type of moraine.  

Presenter
Presentation Notes
Moraines can be parallel to ice flow or perpendicular to ice flow depending on the type of moraine.




Ice Age: Architect of Our Landscape
Glacial Effects 

An end moraine 
(yellow arrow) is 
the ridge formed 
at the outer end 
of a glacier.  This 
type of moraine 
is perpendicular 
to ice flow (red 
arrow).

Presenter
Presentation Notes
An end moraine is like the yard line of a football field. It is the distance the ‘team’ of ice traveled, the distance is marked with a deposition of till. The glacier is moving perpendicular to the till.




Ice Age: Architect of Our Landscape
Glacial Effects 

A lateral moraine 
(green arrows) 
is a ridge or 
mound 
accumulated on 
the outer edges 
of the glacier. 
They are 
roughly parallel 
to ice flow (red 
arrow) 

Presenter
Presentation Notes
A lateral moraine is like the sidelines of a football field. As the glacier moves towards to goalposts the sidelines maintain the outer boundaries. Unlike a football field a lateral moraine is transient and is always being redefined.





Ice Age: Architect of Our Landscape
Glacial Effects 

A medial moraine is formed when two glaciers come 
together as one.  The medial moraine is formed 
when two lateral moraines combine, this creates a 
striped appearance within the glacier.  

Presenter
Presentation Notes
Medial moraines are parallel to the direction of ice flow.




Ice Age: Architect of Our Landscape
Glacial Effects 

Hummocky moraines can also be referred to as 
hummocky terrain.  This type of terrain is formed 
when an area is marked by many hills 
(hummocks) and kettles.



Ice Age: Architect of Our Landscape
Glacial Effects 

Presenter
Presentation Notes
Can you locate the following features on this diagram: Moraine, Kettle, Drumlin, Glacial Lake, Erratic (hint: it is near the kettles) and Esker (hint: how are eskers formed?)? 





Ice Age: Architect of Our Landscape

How would the province of 
Saskatchewan be changed without 

the effects of glaciation?
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