
Cover: Many aquatic insects, like this corixid bug
(Agraptocorixa eurynome), carry a bubble of air collected
from the waterʼs surface when they dive. They use this
bubble as a physical gill to extract dissolved oxygen from 
the surrounding water. However, as Seymour and Matthews
show (pp. 164–170), physical gills can only meet the
metabolic demands of submerged arthropods if they are very
small, have low metabolic rates, or actively ventilate their
bubble. This is because a boundary layer of still water
adjacent to the surface of the gill presents a significant
barrier to oxygen diffusion. Photo credit: P. G. D. Matthews.
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