
Cullen Fellow: Oceanographic modelling of Nephrops populations around Ireland 
(PhD Award) 

Background 

Many marine invertebrates exist as metapopulations comprised of disparate local populations whose 
persistence depends on rates of larval delivery and recruitment, and thus connectivity, between 
populations. Nephrops larval trajectories for 2011 and 2012 have been simulated using an 
oceanographic model (ROMS) and the study published in MEPS (O’Sullivan et. al, 2015). There is great 
potential to expand this work into a PhD study. The over-arching aim of the study would be to 
establish how the annual hydrodynamics above various Nephrops fishing grounds and impact upon 
surface burrow density, recruitment success and subsequent Nephrops population dynamics.  

 

Proposal 

We propose a three- year PhD to develop hydro-dynamic and larval transport models which will 
describe spatial and temporal changes in oceanographic conditions and quantitatively predict the 
degree of connectivity between Nephrops populations. 

The objectives of the project are to:  

• Produce a time-series (2011 – 2018) of retention probability predictions based on 
oceanographic modelling. 

• To ground truth some of the modelling assumption (e.g. timing, vertical and horizontal 
distribution, ecology, development rates) through focused larval survey work.  

• To investigate how oceanographic and other factors explain observed burrow densities in 
space and time. 

• Examine how much recruitment variation can be explained by oceanographic process and the 
implications for fishery management decisions and targets. 

• Compare stock connectivity estimates with estimates derived from a parallel population 
genetics study. 

• Develop a framework to monitor the impact of changing ocean climate on the recruitment 
dynamics of commercial species focusing on Nephrops initially. 

 

Outcome  

The project will generate new information on the second most valuable commercially exploited 
species in Ireland (landings around worth 100million from VII annually). This new information on 
connectivity and recruitment dynamics will and help inform fisheries management decisions to ensure 
sustainable exploitation. 

 



Financial Details 

The Fellowship award will be up to €24,000 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 €2,000 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 €2,000 travel budget is for travel taking place within the island of Ireland. 

 

Specific Requirements 

The fellow should have a background in oceanographic modelling linked to marine biology and 
fisheries science.  Good knowledge of Regional Oceanographic Modelling Systems (ROMS) and 
particle tracking models. 
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