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The Four Spheres of Earth
Use Section 2.1 to help answer the following questions:
1. Explain how Earth's mass is related to its ability to have an atmosphere.

2. In what way does the presence of an atmosphere enhance conditions for life on Earth's surface?

3. Describe the ways in which Earth's "spheres" overlap each other.

Use Section 2.8 to help you answer the following questions
4. Order Canada's terrestrial biomes from:

a) wettest to driest


b) warmest to coldest

5. Why is fire important to the sustainability of grassland?

6. Is the boreal or deciduous forest more diverse?  Explain why.

7. Explain why conifers are suited to harsh winters in the boreal forest.


Modelling the Biosphere

Introduction: to appreciate how the lithosphere, atmosphere, and hydrosphere compare to the overall size of Earth, it is useful to consider a scale model of Earth.  The diameter of Earth at the equator is approximately 12,700 km.  Imagine a model of Earth with a diameter of 1 m, like a very large beach ball.  Each distance of 1 mm on the model of Earth would represent a distance of 12.7 km on the true Earth.  In this activity, you will create a scale model to compare the size of Earth's components.

Calculations: fill in the missing values by dividing each value by 12.7, the scale of the model
Table 1:

	Feature Measurement
	Actual distance (km)
	Model distance (mm)

	thickest portion of lithosphere


	150 
	12.8

	distance between Toronto and Thunder Bay


	1380
	

	average ocean depth


	3.7
	

	maximum ocean depth


	10.9
	

	height of Mt. Everest


	8.4
	

	average thickness of Antarctic ice


	1.6
	

	thickness of lower atmosphere


	20
	


Analysis:

1.
a) Did the model distances surprise you?  


b) Which model distances, if any, were less than you expected?


c) Which model distances, if any, were greater than you expected?

2. Based on the same scale, the volume of Earth would be 520 L, but the volume of all the world's oceans would be only 640 mL.  This is not enough to fill two pop cans.  If this is the case, why do you think Earth is often referred to as the watery planet?

3. In your Earth model, all life would exist within 1 mm of the surface.  Given this information, would it surprise you to learn that many scientists consider the ocean, atmosphere, and biosphere to be very vulnerable to pollution and other forms of damage?  Explain.
