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EXTENDED ABSTRACT – DO NOT CITE

Many would probably regard a tropical coral reef as an unlikely site to encounter fish that are well adapted to hypoxia. Still, recent results suggest that there are widespread hypoxia tolerance among coral reef fishes (Nilsson and Östlund-Nilsson, 2004a). While examining the respiratory consequences of mouthbrooding in cardinal fishes at the Lizard Island Research Station, on the Great Barrier Reef (Östlund-Nilsson and Nilsson, 2004), we found that these fishes display a critical O2 concentration ([O2]crit) just below 20 % of air saturation. [O2]crit is the lowest O2 level where an animal is able to maintain a resting rate of oxygen consumption. A [O2]crit below 20% was, to us, unexpectedly low for fishes living in a tropical sea-habitat. However, it was even more surprising to find that not only cardinal fishes displayed such a low [O2]crit, but virtually all fishes we examined on the reef showed equally low [O2]crit values. These included damselfishes and wrasses as well as blennies and gobies. Firstly, to our knowledge, severe hypoxia had never been reported in this area, but on the other hand, few people have looked for hypoxia on coral reefs. Secondly, maintaining O2 uptake in hypoxia is quite an achievement in sea water at such a high temperature (30 °C), due to the combined effects of a low solubility of O2 in warm sea water, and the high rate of oxygen consumption of a small fish at such a high temperature.

But why are coral reef fishes hypoxia tolerant? Our current hypothesis is that this widespread hypoxia tolerance is needed to cope with nocturnal hypoxia on the coral reef caused by the stop in photosynthesis combined with the high respiratory rate of the reef community. This situation is probably especially problematic (1) deep within coral, where many fishes hide from predators at night, and (2) in parts of the reef that becomes cut off from the ocean during low tides. We know that hypoxia can be quite severe on the Heron Island reef (further South on the Great Barrier Reef) on nocturnal low tides (Nilsson and Renshaw, 2004). We have not yet had the opportunity to measure O2 levels in nocturnal tide pools on the Lizard Island reef, or survey the fish fauna that remains there during hypoxia.

However, we have followed up on these general findings with a case study on a small coral dwelling goby (Gobiodon histrio) which stays its whole life between branches of coral., and may therefore be forced to tolerate quite severe nocturnal hypoxia. Measurements of O2 levels in its favorite coral (Acropora nasuta) kept in an outdoor tank showed that the water [O2] between the coral branches could fall below 10 % of air saturation in the early morning. Respirometric measurements on this goby pointed at a very well developed hypoxia tolerance, allowing the fish to survive down to 2 % of air saturation. Moreover, the goby also showed air breathing capabilities, an adaptation to the fact that its coral home can become air exposed for several hours during low tides (Nilsson et al., 2004).

Coral reefs are arguably the most biodiverse marine habitat. Thus, an exciting aspect of the present findings is that there may be an extraordinary wealth of hypoxia adaptations to be discovered there.
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