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AERIAL INCUBATION AND AQUATIC HATCHING OF THE MUDSKIPPER (Periophthalmus modestus) EGGS IN MUDFLAT BURROWS

Atsushi Ishimatsu, Yu Yoshida, Naoko Itoki, Tatsusuke Takeda*, Heather J. Lee** and Jeffrey B. Graham**

Institute for East China Sea Research, Nagasaki University, Tairamachi, Nagasaki 851-2213, Japan
*Department of Animal and Marine Bioresource Science, Faculty of Agriculture, Kyushu University

**Scripps Institution of Oceanography, University of California, San Diego, La Jolla, USA

　Reproduction in mudflats requires elaborate protection of developing eggs from harsh environmental conditions (extreme temperature and salinity, oxygen shortage, dislodgement by strong current, and siltation). Mudskippers (air-breathing, amphibious gobies) are the only resident vertebrate of mudflats, and have been known to deposit their eggs in burrows. The occurrence of strongly hypoxic water in their burrows and observations that mudskippers deposit air in their burrows (Ishimatsu et al. 1998, Nature　391, 237) led us to hypothesize that mudskipper eggs develop within the air-containing spaces of the burrows.
  During the spawning season (mid-May to early August), P. modestus males excavate “J” shaped burrows, and guard the eggs deposited in the terminal end for about 1 week. Endoscopic observations of in situ egg-chambers demonstrated that the male adds mouthfuls of air during low tide. Burrow monitoring revealed that the egg-chamber air PO2 oscillated with the tidal cycle, decreasing during high tide and increasing during low tide. Based on the O2 consumption rate (VO2) of a developing egg and the average number of eggs in the chamber, the VO2 of the entire egg mass would account for 33-55% of the observed egg-chamber O2 depletion 3 days before hatching and 50-80% of depletion on the day of hatching. At the end of an egg-incubation period, the male removes air and floods the chamber at evening or night rising tide to induce hatching. Burrow air manipulations by the male mudskipper are synchronized with the tidal cycle, even in burrows located higher than the highest neap tide.
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