
Cullen Fellow: Contaminants in Seabird eggs as a higher trophic level indicator of 
contaminants in Irish marine waters (PhD) 

 

Background 

Seabird eggs are widely considered to be a good matrix for monitoring contaminants, with lower analytical 
variability compared to some other aquatic biota used as monitoring matrices. Contaminant monitoring in the 
Irish marine environment currently focuses on measuring contaminants in coastal water and biota (bivalve 
molluscs) and sediments. Bivalve molluscs in particular act as integrative samplers in coastal waters but 
represent a lower trophic level and a narrow spatial integration. Furthermore, water is not a good matrix for 
testing most bioaccumulative substances. The use of an appropriate higher trophic level matrix is required to 
provide a more complete picture of contaminant trends over wider spatial scales in the Irish marine 
environment and to assess risks to predators in marine ecosystems. However, this requires selection of 
appropriate species/colonies and consideration of other factors that will contribute to the short-term 
variability, thus undermining the potential of seabird eggs as a robust indicator (taking into account guidelines 
already available for seabird egg monitoring).  

This fellow will work closely with the Marine Institute chemistry team to investigate and evaluate key factors 
influencing the variability of contaminants in eggs of selected candidate seabird species & colonies. These 
factors will include selection of suitable species (known range and marine diet), colonies/sites, baseline and 
variability, and practical issues (e.g. access) and develop appropriate methodologies for collection and testing 
of eggs at sentinel sites for a key range of bioaccumulative contaminants. Available biological data would also 
be utilised and stable isotope measurements (C, N) would be a key element in assessing dietary and trophic 
level influences. Moreover, this would consider the potential ecotoxicological significance of the 
concentrations measured. This project would ultimately identify whether there is practical scope for using 
seabird egg monitoring as a cost effective indicator for monitoring contaminants under the Marine Strategy 
Framework Directive (MSFD) as proposed in the national monitoring plan.  

 

Proposal 

A three- year PhD. project to investigate the potential for using seabird eggs as a higher trophic level 
indicator of pollution by persistent bioaccumulative substances in Irish marine waters  

The project will aim to:  

• Identify and evaluate target species, and sites/colonies based on known foraging area and 
range, feeding habits, clutch size and variability,  availability of ongoing biological data, 
practical issues of access and licences 

• Carry out an initial baseline investigation of key parameters, primarily organohalogen 
substances & mercury, in target seabird eggs and investigate the intra-annual variability e.g. 
within colony and within clutch. Analysis should be completed to quality standards associated 



with regulatory monitoring and all appropriate data would be available for incorporation in 
the Marine Institute’s national contaminant database 

• Carry out a baseline study of stable isotopes in seabird eggs with a view to relating this to 
feeding habits 

• Recommendations and technical guidelines for monitoring contaminants in seabird eggs 
under the MSFD specific for Irish waters including identification of a suitable species/colony 
for bird-egg monitoring  

 

Financial Details 

The Fellowship award will be up to €24,500 per annum. This amount comprises a maintenance award 
of €16,000 to the student as well as payment of fees to the host institution. The maximum fees 
payable to the college will be €6,000 per annum. The Fellowship award includes a travel budget of up 
to €2,500 for the sole use of the student and is payable on a reimbursement basis direct to the host 
institution at which the postgraduate student (Fellow) is registered.  All field-work and travel covered 
by the €2,500 travel budget is for travel taking place within the island of Ireland. 

 

Specific Requirements 

The fellow should have a background in analytical science, environmental science, chemistry, or 
marine science 

 

Marine Institute Co-Supervisor 

Evin McGovern, Marine Environment and Food Safety Services (MEFS) 

 

 

 


