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Possible causes for the decline of the common terns in Roskilde Fjord 
 
The number of breeding pairs of common terns (Sterna hirundo) in Roskilde Fjord, Denmark, has been 
fluctuating along the years. After a period of increase in the middle of the 1980’s, the population has 
been decreasing constantly to this date. To implement management and conservation plans, it is 
important to understand how a population has changed along time. These changes in the population can 
then be related to environmental factors to determine the ecological processes that drive them.  
Roskilde Fjord is an important breeding area for waterbirds in Denmark. In the fjord there are around 
25 small islets of different sizes. Some of these islets have been declared as nature reserves since 1985. 
The number of breeding pairs of common terns and other seabirds nesting in this fjord has been 
monitored since 1978. Along with this data, other factors such as numbers of rats had been registered.  

In this study I analyzed the breeding population of common terns in Roskilde Fjord from 1978 to 2009. 
Three ecological factors were considered as possible causes for the changes in the population numbers, 
namely, predation by rats, interactions with gulls and management level. The numbers of common 
gulls, black-headed gulls, herring gulls, the abundance of rats and the management level, i.e. whether 
the islet is a nature reserve or not, were used as explanatory variables.  

General Trend and Environmental Factors 
The results of this study confirm an overall decline in the number of breeding pairs of common terns in 
Roskilde Fjord, starting in the late 1980’s, following a 10-year increasing period. In the study period 
the population decreased by 88% and disappeared from 11 of the 14 initially populated islets.  

The number of breeding terns increased with the number of common gulls and black-headed gulls. The 
nature reserves had a weak positive effect. Despite these benefits from coloniality and management, the 
population continues to decrease. The main cause of this is predation by rats, and possibly a general 
environmental factor such as weather or food availability. Management actions are needed to control 
the numbers of rats and to avoid colonization of the islets with remaining breeding colonies. 
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Population dynamics of the common tern in Roskilde Fjord: Identifying possible 
predictors of breeding numbers 

 

Abstract 

The change in the abundance of breeding pairs of common terns in Roskilde Fjord was analyzed based on a 32 
year dataset from 1978 to 2009. Long term studies of bird populations allow relating the population dynamics 
to the environmental factors that act at different time periods. The use of generalized additive mixed models 
present a flexible framework in which the population changes can be modeled as a nonlinear function of time, 
and the effects of possible explanatory covariates can be tested. The number of breeding pairs of common 
terns has been decreasing by 88% and disappeared from 11 of the 14 islets examined. Most of the islets follow 
the general population trend of an early increase followed by a decrease. However, localized effects contribute 
to the changes in the population. High numbers of breeding pairs of common terns were associated with high 
numbers of common gulls, black-headed gulls and with nature reserves. High abundances of rats were strongly 
related to low numbers of breeding pairs of common terns and with low population growth rates. The 
abundance of rats appears to be an important determinant of the population’s decline.  
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