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The superfamily Ocypodoidea is mostly composed of semi terrestrial crabs that respire by the gills
and inhabit the intertidal area. Compared with aquatic crabs, it is important for terrestrial crabs to
save respiratory water and protect the gills from debris. In this study, five families, ten genera, and 23
species were examined, and their parts and the setae involved in respiratory water-circulation and
gill-cleaning were revealed. The objective of this study is to reveal gill-cleaning setal distribution and
to determine the reason for respiratory water circulation. _
Gill-cleaning and water circulation setae were observed by scanning electron microscopy and
environmental scanning electron microscopy. The behaviors of water circulation, grooming water
circulation path, and water uptake were observed by recording with a video camera.

In the epipods of the first to third maxilliped, digitate-scale-setule setae (DSSS), scale-setule setae
(SCS), and anchor setae were found. In family Ocypodidae, almost all of the gill-cleaning setae of
Ocypode were DSSS. However in Uca, a few DSSS were found in the epipod of the first maxilliped
and almost all other setae were SCS. In the subgenus Macrophthalmus, single row half anchor setae
were found. The ocypodid crabs have an aperture, the Milne-Edwards aperture (MEA), which is
involved in respiratory water circulation. In the MEA, plumose, pappose and plumo-pappose setae
were found. The ocypodid crabs have an aperture, the Miiller’s aperture (MA) that is involved in
water uptake. In the MA, constricted setae were found. Digitate-scale setules were found widely in
decapods. Therefore, digitate-scale setules could be the ancestral character. In the family ocypodidae,
the DSSS were dominant in Ocypode and the SCS in Uca. Therefore, scale setules might be the
synapomorphy in Ocypodidae. Scale setules are the same as digitate-scale setules without digitations,
and may have evolved from them. Anchor setae seem to be found only in brachyuran crabs, and may
be the synapomorphy in brachyurans. The single row half anchor setae were found only in the
subgenus Macrophthalmus, and might be used as a special characteristic in this subgenus. The
constructions of the constricted setae on MA when inserted into the sand substrate make small spaces,
which collect water by capillarity action. Then, the scaphognathites provide the negative pressure to
pump water into the spaces between the setal tuft. The function of the constricted setae found
between the second and third walking legs is to retain water from the substratum by using the most
useful body position. Based on the present study, I confirmed that the setae located on the MEA have
a filtering function of the respiratory water, to filter debris. It is considered that the main reason of the
distribution of setae in superfamily Ocypodoidea is related to the functions of each body part.

However, it is considered that phylogenetic relationship of decapods and their habitat are involved in

the distribution of setae.
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