
The Earth System
Connections among the great spheres

 



Some important roles of the geosphere:

1. Contributor of particulate matter (e.g. volcanic ash) to 
atmosphere.

2. Ultimate contributor of salts to the ocean (due to ions 
being released from weathered rock).

3. Ultimate source of nutrients for all living things.

4. Important contributor of atmospheric gases (from 
volcanoes)

5. Movement of plates produces barriers that aid in the 
isolation of population of organisms (and therefore 
influences evolution).

lithosphere



Hydrosphere

Some important roles of the hydrosphere:

1. Moderates climate 

2. Transfers heat 

3. Organisms need water to transport nutrients and 
waste

4. Water is essential in many of Earth’s processes, 
from mineral formation to the weathering and 
erosion  of rock.



Some important roles of the atmosphere:

1. Contains the gases that living things need for 
survival (e.g., carbon dioxide for photosynthesis, 
and oxygen for aerobic respiration).

2. Transfers heat. 

3. Ozone in stratosphere protects living things from 
excess ultraviolet radiation.

4. Plays a part in weathering and erosion.



Some important roles of the biosphere:

1. Aids in weathering (e.g. formation of acids in 
soil).

2. An important sink for certain elements 
(especially carbon).

3. Mediates the formation of some minerals.

4. Photosynthesis maintains the oxygen content of 
the atmosphere.



Small-scale example: A forest fire



Interactions Between Spheres: Cause and Effect

Initial Conditions

Geosphere: The ground could have been very 
permeable, preventing moisture from being retained in 
the upper part of the soil profile.

Hydrosphere: The area could have been prone to fire 
due to lack of precipitation.

Atmosphere: The fire could have started due to a 
lightning strike.

Biosphere: Dead wood, leaves and needles may have 
enhanced the ability of the fire to start and spread.



Relevance to Geosphere 

1. Heat from the fire causes rocks to crack (therefore 
enhancing weathering).

2. Soil erosion is also enhanced by the removal of 
vegetation.

3. Ash particles from the fire alter the chemistry of the 
soil.

effects



Relevance to Atmosphere

1. Smoke and ash particles are carried by wind to other areas.

2. Increased precipitation elsewhere is enhanced due to the 
ash particles acting as nucleation centres for water droplets.

3. Gaseous pollutants such as carbon dioxide (CO2) are 
produced during the burning of the vegetation and carried 
into the air by the wind. 

effects



Relevance to Hydrosphere

• Heat from the fire further removes moisture from the 
air, soil, and vegetation through the process of 
evaporation. 

• Increased siltation of streams due to enhanced 
erosion (particles are then deposited as sediment).



Relevance to Biosphere

1. Immediate destruction of habitat in burn area.

2. Smoke in the air may have coats the lungs of animals, 
including people, and affects their ability to breathe.

3. Ash particles in water clogs the gills of fish and other 
aquatic organisms.



4. On the positive side, nutrients released from ash from 
the fire can, on the long term, benefit future plant 
communities.

5. Also, seeds of some plants may require that their outer 
shells be burned before they can germinate (so the 
forest fire benefits these plants).

Relevance to Biosphere



These types of interactions not only apply to local 
scenarios, but also influence changes on global 
scale.

Examples of events that may have something to do with 
interactions between components of the Earth 
system:

1. Initiation of ice ages
2. Mass extinctions
3. Global climate change
4. El Nino events.

We will look at some of these things in detail as the 
course progresses.

Global Effects



Considering Interactions Between the Spheres

Identify some interactions that are represented in this picture

Example 1

flood



Example 2

What about this picture ?

drought



Example 3

…or this one ?
volcano


