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Summary  

Nature offers a tremendous array of diversity, at many different levels of biological 

organization. Variation can for instance be found among ecosystems, among species or among 

individual genotypes or phenotypes of the same species. Individual variation in phenotypic 

traits is beautifully described by one of the most famous observers of the natural world, Charles 

Darwin. He recognized the importance of individual variation in observable traits as a driver of 

evolution.  

One form of individual variation is the way animals forage. Individual variation within the same 

population may cause individuals to experience similar environmental conditions differently, 

possibly resulting in differences in fitness. In such a way, variation in foraging strategies can 

ultimately affect population dynamics. Therefore, understanding population dynamics must be 

preceded by knowledge of the individual foraging behaviour and its fitness consequences. In 

this thesis, fitness consequences of differences in foraging behaviour among individuals were 

studied. The main questions were: Do individuals differ in their reproductive success? Do 

individuals differ in how they spent their energy on foraging or reproduction? And how do 

individual animals behave when the environment changes?  

A generalist seabird 

To address these research questions, we studied a generalist seabird breeding on the island of 

Texel, the Netherlands. These herring gulls present an excellent system for the study of 

individual differences in foraging behaviour, because the population forages on a wide range 

of prey species. Furthermore, the population has been studied since 2006, which offered the 

possibility to study the population and individual differences over longer timespans than would 

be possible within a single PhD. Over this period, some changes in the foraging habitat took 

place, which enabled to additionally study consequences of foraging behaviour in a changing 

environment.  

Herring gulls of Texel vary in diet, habitat use and site fidelity 

Individual foraging behaviour was studied in one population, to shed light on several 

consequences of individual foraging behaviour. To do so, we used 10 years of breeding data 

and dietary analysis, next to advanced trackers measuring daily movements and behaviour. This 

revealed that individual herring gulls breeding on Texel differ in the type of prey and the 

diversity of prey they eat, which was shown by analysing regurgitates at the nest sites. 

Additionally, chapter 3 and 4 of this thesis showed that individuals differ both in the type of 
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habitat used as well as in the level of site fidelity regarding particular foraging patches. 

Furthermore, the acceleration measurements showed that individuals differ in the amount of 

time they invested in movement, with some individuals moving a lot and others resting more 

frequently.   

Individual foraging behaviour relates to proxies of fitness  

Differences in foraging strategies among individuals were found to have wide-ranging 

consequences. Herring gulls feeding their chicks with high caloric prey of anthropogenic origin 

like fishery discards and human waste have better reproductive success than herring gulls that 

feed their chicks with lower caloric prey (Chapter 2). The positive effect of these prey types is 

achieved despite the fact that foraging at sea and in urban areas is more expensive in terms of 

energy expenditure per foraging trip than foraging on terrestrial or intertidal habitat (Chapter 

3). Besides variation in diet and foraging habitat, individuals were also found to vary greatly in 

the level of site fidelity to foraging patches when foraging on the same resource. However, site 

fidelity was not related to time and energy investment in breeding or foraging (Chapter 4). In 

conclusion, some behavioural differences between individual herring gulls have consequences 

on fitness proxies and can thus potentially affect population dynamics. 

Foraging can be an expensive activity, especially during the reproductive period; gulls have to 

work considerably harder than others that are not breeding to gather enough food to raise chicks 

(Chapter 6). Herring gulls can avoid these higher foraging costs by skipping a breeding event, 

thereby potentially improving their lifetime reproductive success. It is important that adults 

gather enough food for their chicks; the model study showed that a relatively small decrease in 

food supply can already cause a sharp decline in growth, which reduces the chances of chick 

survival (Chapter 7). Hence, it might be better to skip a breeding event in years of unreliable 

food supplies. 

Individual foraging behaviour and environmental changes 

Large parts of the natural environment, particularly coastal habitats, are rapidly changing due 

to human activities. If herring gulls are to persist they must find ways of adapting to human 

induced environmental change. The herring gulls breeding on Texel have adapted to several 

human activities in the past and acquired new ways of foraging by starting to eat fishery 

discards, exploring cities and dumpsites and foraging on coastal defence structures as 

breakwaters. Over the years, less household waste became available to them and the amount of 

fishery discards declined. Besides, changes in coastal protection methods caused a decrease in 

coastal foraging habitat. In fact, herring gulls do change their foraging behaviour over time after 

changes in the environment (Chapter 5); their diet contains now proportionally more mussels 

and less anthropogenic prey than at the start of the monitoring on Texel. In addition, some 
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herring gulls changed their prey type in the first year after loss of the coastal foraging habitat. 

However, they did not change in such a way to prevent a decrease in reproductive success.  

Synthesis 

This thesis showed that individuals differ in fitness proxies depending on their foraging 

strategy. Differences in fitness between individuals can have implications on the dynamics and 

composition of a population. One hypothesis for future research is that individuals differ in life 

history traits. Successful breeders that forage on high caloric prey might suffer survival costs 

because of their higher energy expenditure and risks involved. This could potentially result in 

similar lifetime reproductive success compared to individuals with other foraging strategies and 

lower annual reproductive success. In this way, individuals with different strategies do stay in 

the population, as their fitness is similar. An alternative hypothesis is that some herring gulls 

have higher fitness because they are just better able to gather high quality food for their young. 

This could have implications on the population level when one type of habitat changes or is 

entirely removed. The population can be affected more severely, when foraging habitat of high 

producing herring gulls is affected.  

For these types of questions, it is important to understand how animals respond to change. Some 

herring gulls do change their foraging behaviour but experience negative consequences on 

reproductive success. The failure of gulls to prevent reproductive consequences, for instance 

by moving to breeding sites closer to food sources, suggests that adult herring gulls have 

difficulties changing their habits. A hypothesis is that herring gulls develop their foraging 

strategies early in life, adapting to an environment that is assumed predictable over their 

lifespan. This implies that when the environment is changing rapidly, there will be fitness 

consequences for individuals that do not exhibit enough behavioural plasticity.  

General reflection 

This thesis shows that individual differences in foraging behaviour are affected by the 

environment and can result in variation in fitness proxies. In this way, individual differences in 

foraging strategies may steer population dynamics. For instance, by selection for individuals 

with beneficial diets in terms of reproduction or the ability to respond to environmental changes. 

To understand these processes better, it is necessary to determine how individual differences in 

foraging behaviour influences survival.  

This thesis contributes to our understanding of the impact of individual differences in foraging 

behaviour on individual energy budgets and breeding success and can provide valuable input 

to understanding the impact of behavioural diversity on population dynamics. But above all, it 

presents a viewpoint from which to admire the stunning variation the natural environment offers 

us.   


