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Seabird-fish interactions in the Wadden Sea
by Andreas Dänhardt* and Peter H. Becker

Institute of Avian Research, An der Vogelwarte 21, 26386 Wilhelmshaven, Germany
Common Terns (Sterna hirundo) in the Wadden Sea have synchronized their breeding phenology with the seasonal occurrence of Herring (Clupea harengus), their main prey. Since 2002, the terns’ breeding success was below average, possibly caused by poor food supply. Despite the pivotal role fish play in the Wadden Sea food web, abundance dynamics especially of pelagic fish are as yet only fragmentarily documented.
Between 2005 and 2007 fish were sampled with a stow net near the Common Tern breeding colony at Banter See in Wilhelmshaven, where courtship and chick feedings were observed in synchrony with the fish sampling. Breeding parameters were collected using standard techniques. 

Fish abundance peaked in early June, matching the terns’ increasing food demand. In 2006, Herring abundance in the Jade bay correlated positively with the daily mean water temperature up to the beginning of June; thereafter the correlation was negative, culminating in the sudden disappearance of Herring at the end of July, possibly due to water temperature exceeding 23°C. The Common Terns replaced Herring with 0-group Twaite shad (Alosa fallax), that immigrated into the study area around the same time, as revealed by length comparisons between the net catches and feeding observations. In 2007, Herring remained abundant both in the net catches and terns’ diet throughout the whole breeding season, resulting in a reproductive performance well above both that of the preceding two years and the long-term average.  
Despite fairly close correlations between breeding parameters of Common Terns and some abundance indices of North Sea Herring, large scale abundance dynamics may be masked by small scale events such as the temperature-related disappearance of Herring as the terns’ main prey. Likewise, Herring abundance in the Wadden Sea may not fit large scale time trends, exemplified by the exceptionally high Herring abundance in 2007 providing excess food supply for the terns and, at the same time, abundance indices of North Sea Herring being among the lowest on record.  

Our results indicate that against the background of the North Sea-wide state of populations the spatio-temporal patterns of fish abundance in the Wadden Sea are area-specific due to small-scale fluctuations of environmental conditions. Consequently, quantitative relationships between the abundance of fish in the North Sea and in the Wadden Sea are recommended to be established. These are prerequisites for estimating the food supply of top predators in the Wadden Sea, and for explaining or even predicting their annual reproductive success. 
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