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Circulation and gas exchange II 
(Chapter 42)
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Rather than being a solid structure, 
the fish gill is finely subdivided to 

enhance gas exchange area

filaments
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Lamellae
lamellae

Countercurrent flow

Countercurrent
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Are gills effective in increasing surface 
area?

Å20 fold increase due to gills

1 kg

1 kg

0.06 m2

1.16 m2

Surface area

Lime jello cube

How do gill surface areas compare 
among different fishes?

ÅNumbers correspond to arbitrary units per 
gram body weight

Tracheal systems in insects
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Tracheoles supply tissues

Diffusion distance from tracheole to 
mitochondria is short
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Lungs

ÅInternal sacs

ÅUnlike insect tracheal system lungs do not 
contact entire body

ÅCirculatory system draws oxygen from lungs 
to tissues

ÅFound in snails, a few fishes, spiders, 
vertebrates

Structure of the mammalian lung
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Tidal ventilation of mammalian lung
ÅNegative pressure breathing


