
Exploration 3
Relating Ocean Circulation to 
the Flow of Matter and Energy
Objective: You will learn how the circulation of the 
ocean is related to the flow of matter and energy 

within Earth’s subsystems.



Earth’s Oceans as a System
Earth is made of several large subsystems, or spheres that 
work together to create the Earth System. These subsystems 
are:

Geosphere: The solid, rock part of Earth

Biosphere: the living things and the areas on Earth where 
they are found

Atmosphere: The layer of air surrounding Earth

Hydrosphere: All of Earth’s Water



http://www.youtube.com/watch?v=VMxjzWHbyFM


http://www.youtube.com/watch?v=UXh_7wbnS3A


Oceans are a huge part of the hydrosphere 
and has an important influence on weather 
and climate.

97% of Earth’s water is salt water. 



Convection Currents 

The movement of matter due to differences and density is 
called convection.  When denser material sinks, less dense 
material around it is pushed up. This can happen with air, 
water and solids that flow slowly with in the Earth system.
Convection can 
also describe the 
transfer of energy 
due to the flow of 
matter. 



Convection Currents in the Ocean 
(copy this with drawing)



Global Ocean Circulation

Currents together make a 
vast highway or conveyer 
belt on which ocean water 
flows in all of Earth’s 
oceans. 



http://www.youtube.com/watch?v=GJbQiQW_G08


The Flow of Energy
Energy is transferred between the atmosphere 
and the ocean water whenever the air and water 
are at different temperatures.

When the air is warmer than the water, energy 
flows from the air to the water.

When the water is warmer than the air, energy 
flows from the water to the air.

This energy transfer happens all over the Earth 
and is an important influence on weather and 
climate.



The Cycling of Matter
Ocean currents move matter in the Earth system.  

This matter includes things like:

● Water, dissolved solids, oxygen, carbon dioxide, salt and 
pollutants.

This cycling of matter helps some organism receive carbon 
dioxide to use in the process of photosynthesis.  These 
organism produce oxygen that is used by other organisms for 
cellular respiration. 



The Carbon Cycle
Carbon is the backbone of life on Earth. We are made of carbon, we eat carbon, and 
our civilizations—our economies, our homes, our means of transport—are built on the 
use of carbon. We need carbon!

Carbon flows between each Earth system and this exchange is called the 
carbon cycle.  

Any change in the cycle that shifts carbon out of one one system puts more carbon in 
the other systems.Changes that put carbon gases into the atmosphere result in 
warmer temperatures on Earth.(Global warming)

 





http://www.youtube.com/watch?v=r75NL3gN5yU


http://www.youtube.com/watch?v=xFE9o-c_pKg

