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Overview 
 

Seabirds rate as some of the fastest declining species 

globally, but the reasons underlying these widespread 

declines are not fully understood. One potential reason 

lies with increasing levels of pollution.  

 

We manufacture thousands of different chemicals for 

use in a range of different products, including 

pharmaceuticals, personal care products, detergents 

and pesticides/fertilisers. The exponential rise in the 

use of these products over recent decades has resulted 

in a cumulative increase in the rate of release into the 

global environment. The majority of these 

‘environmental chemicals’ (ECs) persist within the 

environment, facilitating bioaccumulation and their 

ubiquitous presence is a real concern for vertebrate 

health Worldwide. One major concern is that ECs can 

interact with physiological systems, altering many 

biological processes, including reproductive ability. The 

effects of ECs may even be magnified in top predators, 

such as seabirds, with detrimental impacts on fitness 

and thus population size. However, we currently have 

very little data to test this hypothesis.  ‘Real world’ 

exposure to ECs equates to constant low level contact 

with hundreds of ECs, each of which could interact 

with each other to create additive effects on health. 

However, the majority of studies to date only focus on 

the effects of exposure to a limited number of 

chemicals. There is now a real need to study EC 

exposure profiles in an ecologically relevant way to 

determine the importance of ECs in driving seabird 

health changes across the life cycle and estimate 

population-level effects. 

 

This innovative and multi-disciplinary project will focus 

in on the effects of differential EC exposure on 

reproductive success and health in three declining 

seabird species that show species differences and 

individual specialisations in their foraging habitats: 

Herring Gull, Greater Black-backed Gull and Lesser 

Black-backed Gull. These species utilise forage in urban, 

Fig 1 Adult herring gull (Larus argentatus)  
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inland and marine habitats during breeding and hence 

are likely to be exposed to a wide range of EC profiles. 

This makes them excellent models from which to 

extrapolate the potential fitness effects of ECs on other 

seabird species. As such this project represents a 

potential step-change in our understanding of 

anthropogenic impacts on wildlife populations.  

 
Methodology 
 

Using monitored populations in colonies off the East 

coast of Scotland (e.g. Isle of May Nature Reserve; 

Inner Forth Islands), the student will conduct field and 

lab work in order to determine the effects of 

differential EC exposure profiles on gull health and 

fitness. Initial studies will collect biological samples 

(faeces and feathers) in order to measure which ECs 

adult birds have been exposed to historically and in the 

short-term. EC analysis will take place at the School of 

Engineering, University of Glasgow, using the latest 

mass spectrometry technologies that can resolve 

thousands of chemicals in a single run. From this 

exposure profiles can be built and contaminant 

‘loadings’ calculated to determine the variety in and 

severity of EC exposure across the populations. These 

loadings can then be related to gull breeding success, 

which can be tracked by 

monitoring nests on the 

island.  

 

Further studies will also 

focus on the effects of 

developmental exposure 

to ECs, quantifying 

deposition of ECs into 

eggs and tracking growth 

and health of chicks with 

known EC profiles. 

Health can be quantified 

by measuring a range of 

different traits, including 

immunocompetence, 

oxidative balance and hormonal profiles. These 

analyses will take place within the Mechanisms of 

Behaviour laboratory, headed by the lead supervisor at 

the University of St Andrews. Additional experiments 

could determine the importance of EC loadings relative 

to other environmental stressors in shaping the 

development and health of seabird chicks.  

 
Timeline 
 

Year 1:  

Literature review and theoretical and technical 

training in physiology, environmental chemistry, animal 

handling, field ecology and statistical analysis.   

Writing and procurement of appropriate licences 

(ASPA, SNH, BTO). 

First experimental data collection – adult EC profiling 

and breeding success. 

Chromatography and mass spectrometry analysis and 

EC loading calculations. 

 

Year 2:  

Second field season – Effects of developmental 

exposure to ECs on health and development (pre-

natal and post-natal). 

Chromatography and mass spectrometry analysis in 

Glasgow. 

Health indicator analysis in St Andrews. 

Dissemination of results - public engagement activities 

& initial publications. 

 

Year 3: 

Final field season – further focus on developmental 

exposure and interaction with other ‘stressors’ on 

health and development.  

Chromatography and mass spectrometry analysis in 

Glasgow. 

Health indicator analysis in St Andrews. 

Further dissemination activities. 

 

Final 6 months: 

Thesis preparation and further publications 

 
Training & Skills 
 

This is an exciting and original project that could offer 

real insight into the effects of anthropogenic chemical 

production on seabird populations. As such it 

represents a project offering a student almost 

unprecedented access to training in a wide variety of 

research areas and techniques. The supervisory team 

have world-leading expertise in field ornithology, 

physiology, EC profiling and animal behaviour and can 

support all aspects of the proposed research. The 

integral link with the BTO provides an applied 

understanding of the real value of the research 

undertaken. However the student will have the 

opportunity to interact with policy making 

organisations, such as Scottish Natural Heritage, as 

part of the project, enabling them to gain further 

applied experience. The technical skills that the 

student will acquire include complex statistical 

analysis, advanced analytical chemistry and mass 

spectrometry, radioimmunoassay, enzyme-linked 

immunosorbent assay and haemolysis-

haemagglutination titres. Utilising these techniques to 

quantify a range of traits will provide the student with 

a truly inter-disciplinary skillset, leaving them in an 

exceptionally strong position to find their desired 

employment upon completion.  

 

Fig 2 juvenile herring gulls  
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