

Exchange of Materials in Other Organisms


This simulation shows the exchange of materials in the gills of a fish. In the first stage the students see the whole fish. 

They can then select the gill stack, and see the blue deoxygenated blood becoming red as it is oxygenated, flowing through the gills. The movement of the stacks represents the movements of the gills as water flows over them, which helps to ensure that the whole surface area of the gills is available for gas exchange. This part of the simulation can be used to explain why fish ‘drown’ in air – the gill stacks collapse together and there is simply not enough surface area available for sufficient oxygen to get into the blood – or carbon dioxide to leave it.

Finally, students can opt to see what is happening within the gills themselves. The blood and water run in opposite directions, with oxygen moving out of the water into the red blood cells by diffusion and carbon dioxide moving out of the blood into the water in the same way. The countercurrent flow helps to maintain a concentration gradient between the water and the blood, and there is only a short diffusion distance, reinforcing what they have learnt about exchange surfaces.

This simulation reinforces the material on exchange in fish and presents an opportunity to discuss general features of exchange surfaces as well as the specific situation in fish. The difference between bony fish and sharks can be discussed too – bony fish pump water constantly over their gills whilst most sharks have to swim to maintain the water flow.
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