
Earth Processes and Landforms

Key Definitions

• Mantle – Makes up 83% of the Earth.  Surrounds 
the core.  It is mostly solid rock but a very thick 
liquid layer called the asthenosphere lays at the 
top below the crust.

• Crust (lithosphere) – the upper part of the 
mantle.  Only 1% of the Earth.  It is thin and brittle

– Oceanic Crust – thin (8-10 km) but dense.

– Continental Crust – thick (30-40 km) but less dense. 





• Plates – large pieces of the earth’s crust.  There 
are 14 major plates.  Oceanic plates will be forced 
below continental plates if they collide.



• Plate Tectonics – the study of the motion of the 
Earth’s plates.

• Continental Drift – a theory that the Earth’s plates 
have been (and continue to be) moving.

• 300 million years ago all of Earth’s landmasses 
had collided to form Pangaea.

• About 200 million years ago the plates began to 
break up and drift away from each other.  When 
they were split up and when they collided many 
landform features were formed.



Evidence of Continental Drift

• Some continents seem to fit together like a puzzle 
(Africa / S.A.)

• Fossils of plants and animals found in Africa are 
exactly the same as some found in South America.

• There are mountains of similar age and structure 
on both sides of the Atlantic Ocean (ex. 
Appalachians and Caledonians)

• Evidence of ice sheets in Australia and Africa and 
fossils of tropical sea creatures in Manitoba 
suggest that continents once held different 
positions.



How do Plates Move?

• They are pushed and pulled by convection 
currents as they sit atop the asthenosphere.



• Faults – anywhere where the earth’s crust is 
being fractured (pulled apart or pushed 
together)

• Many different features are formed depending 
on the type of plates involved (continental or 
oceanic) – see handout

• When plates move an enormous amount of 
energy is released – this is an earthquake.

• The epicentre is the point on the Earth’s surface 
of the strongest vibrations.



























Karst Topography:  Carbonation has reduced most of the rock 
here.  What is left standing are rocks that are resistant to 
carbonation.  There are usually many subterranean caves in 
regions of Karst topography



http://www.youtube.com/watch?v=ChEHQUM
EkXw

























Glaciers – Key Points
• Glaciers create erosional and depositional features 

because they go through processes of growth and 
decline.  They can also transport till as they move.

• Much of Manitoba is influenced by glaciers or Lake 
Agassiz.  A few notable landforms:

– Spirit Sands – a former delta in Lake Agassiz

– Birds Hill – Esker ridges and beach ridges (it was an 
island during time of Lake Agassiz)

– Assiniboine River valley – a glacial spillway

– Grand Beach – Fine sand due in part to the Belair Moraine



Weather and Climate

• Climate refers to long term patterns in weather in an 
area.

• Weather is the short term day to day atmospheric 
conditions we experience.

• Weather and climate are dependent on many 
factors, chief among them are the following FOUR:



1) Solar Radiation

• The sun puts heat and energy into the atmosphere.  

• The more there is, the more potential for unstable 
weather.



2) Humidity

• refers to the amount of water vapour in the air.

• Air molecules can only hold a certain percentage of 
water vapour.  When air cools, the molecules 
contract and can hold less water.

• When air reaches the Dew Point temperature, the 
water vapour will condense into liquid water, and a 
rain drop will form.

• Days with high dew points are muggy, low dew 
points are dry.

• We also measure the amount of water vapour in 
the air by stating the relative humidity in 
percentage form.

• https://www.youtube.com/watch?v=S8W-xl4mcJ8

• https://www.youtube.com/watch?v=gGNxYtT_36I

https://www.youtube.com/watch?v=gGNxYtT_36I
https://www.youtube.com/watch?v=gGNxYtT_36I


• NOTE – Air cools as altitude increases.





3) Air masses 

• form over very large source regions like oceans or large 
continents (northern Canada).

• They take on the characteristics of their source region.  
They can migrate to other areas due to winds.



4) Air pressure 

• is responsible for our winds and much of our weather.

• When the air is cooler and denser than in the 
surrounding areas, an area of high pressure is created.

• Air is being forced down from the upper atmosphere to 
the surface.

• When the air is warmer and less dense, you have an 
area of low pressure.

• Generally, air moves from zones of high pressure to 
zones of low pressure creating wind.  

Think of your shower curtain, has it ever attacked you!?





• Cyclones form in these areas above the surface.  HP 
cyclones move clockwise, LP move counter clockwise.

• These cyclones push air masses around, and create 
ridges (warm air), and troughs (cold air).





Cold Front = very active weather!



Warm Front = minor weather





• The Polar Jet Stream is the division between 
warm air from the south and cold air from the 
north.

• It is a stream of very high winds created by the 
difference in pressure and the Coriolis effect.

https://www.youtube.com/watch?v=CgMWwx7Cll4



http://www.theweathernetwork.com/maps/weather-
systems?intcmp=twn_topnav_maps_wx system





Greenhouse Effect


