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Cymothoid isopods, Anilocra apogonae, are regular ectoparasites of the cardinal fish Cheilodipterus quinquelineatus on the Great Barrier Reef. Our aim was to determine whether this large isopod, attached to the head of the fish, affects the physiology and behaviour of its host. The study was conducted at Lizard Island Research Station (14( 40’S, 145( 28’E), Great Barrier Reef, Australia. 

We found that the condition of wild-caught C. quinquelineatus, did not differ between fish with and without the parasitic isopod A. apogonae. However, in a laboratory experiment, where we had parasitized and non-parasitized fish given low food or high food regimens, we found that the parasitized fish lost 35% more weight than non-parasitized fish when held on a low-food regimen. By contrast, the fish receiving large rations of food, all gained a similar amount of weight regardless of being parasitized or not. Thus, A. apogonae had a significant effect on fish weight only when food supply was limited. This clearly indicates that the isopods do affect the energy balance of the host, but that this can be compensated for with high levels of food intake under laboratory conditions. This may also be the case in the wild. If parasitized fish have to increase their foraging efforts, this could have drastic consequences for their survival, as foraging is often associated with the risk of being predated. Previous studies have shown that fish who are under energetic stress due to parasites have a greater need for energy and are therefore more willing to compromise safety from predation for foraging gains (Godin & Sproul 1987, Giles 1987). Alternatively, selection may explain why wild caught parasitized fish did not display reduced condition. Thus, it is possible that fish surviving the parasite association may be high quality individuals that normally would have had a higher condition than the population average. 

That the isopod infection increased the demand for energy was collaborated by our measurements of resting oxygen consumption, suggesting that the resting metabolic rate was 25 % higher in parasitized fish. This was most likely attributed to the energy involved in overcoming the extra hydrodynamic resistance encountered by the bloated fish. 

Our measurements of pectoral fin-beat frequency in resting fish, showed that parasitized fish were beating their pectoral fins at a 23 % higher rate than non-parasitized individuals. Pectoral fins are used to maintain balance in fish (Jobling 1995). Most likely, the increased pectoral fin-beat activity was related to a need for increased finning to maintain the equilibrium of the body posture when burdened with an asymmetrically placed parasite. In the wild, we found that C. quinquelineatus remained relatively stationary rather than constantly swimming. Thus, much of the energy devoted to fin movements is possibly used for posture control rather than sustained movement in this species. 

Swim tunnel experiments showed that the maximum sustainable (aerobic) swimming speed, and the swimming endurance at a very high (anaerobic) speed, were both lower in parasitized C. quinquelineatus. This implies that the impaired swimming performance was related to the increased hydrodynamic drag caused by the parasite. Slower sustained swimming speeds and more rapid times to fatigue may have a number of implications for fish. Decrease in rapid anaerobic swimming bursts may reduce an individual’s ability to avoid and escape predation. This may be especially detrimental for parasitized C. quinquelineatus as they may have to spend more time foraging for food due to the energetic stress caused by the association of the isopod, as shown by the feeding experiments. Their ability to swim against water currents may also be compromised by the isopod A. apogonae. 
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