
Surface area to volume ratio

Review

Molecules move in and out of cells by diffusion.  For 
example, oxygen diffuses into animal cells and carbon 
dioxide diffuses out.

oxygen 

carbon dioxide

Surface area to volume ratio

amoeba

Amoeba are single cell eukaryotes. They have a 
large surface area combined with a small volume.  
This gives them a large surface area to volume 
ratio.  Single called organisms like amoeba rely on 
diffusion to transport molecules in and out of the cell.

Calculating surface area:volume
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Calculate the surface area of 1 faceCalculate the surface area of 1 face

1mm x 1mm = 1mm

Calculate the total surface area (6 faces)

1mm x 6 = 6mm

Calculate the volume

1 x 1 x 1 = 1mm

Express as SA:Vol

6 : 1

As organisms get larger the SA:Vol gets smaller.  This explains why cells 
are limited in size. If the SA:Vol is low, diffusion cannot take place rapidly.
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Surface area to volume ratio...

Multi-celled organisms cannot rely on diffusion alone.  While the cells at 
the edge of the organism may get enough oxygen, the cells in the centre 
of the organism would not. 

Multi-celled organisms have developed exchange surfaces and transport 
systems to allow them to absorb and excrete molecules quickly and 
efficiently.

Exchange surfaces

Multi-cellular organisms

Exchange surface in mammals include the small intestine and the lungs.  
The lungs have a large surface area created by alveoli which are air 
sacs surrounded by a thin membrane and capillaries.

The lining of the small intestine also has a good blood supply and a thin 
membrane.  The surface area is increased by villi and microvilli on the 
lining of the intestine.

In fish the main exchange surface is the gills.  The gills appear red 
because of the good blood supply.  The large surface area is created 
by the mainly hair like filaments that make up the gill.

Plants also have exchange surfaces. Leaves have a large surface area 
compared to their volume. The epidermis of the leaf is 1 cell thick and 
specialised guard cells open to allow the diffusion of carbon dioxide into 
the leaf.

Roots increase their surface area by the presence of root hair cells.  

Properties of exchange surfaces

Large surface area

Thin membrane to provide short diffusion path
An efficient blood supply (in animals)
Being ventilated (in animals for gaseous exchange)
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