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Introduction 

The marine ecosystems of the UK shelf are under pressure since their environment is heavily utilized by 
multiple stakeholders, including the fishing, shipping, oil and gas, and renewable energy industries. 
Strategic management of the marine environment is essential for both commercial and environmental 
reasons. Marine spatial planning is a key strategic tool used by the UK government to harmonize the 
multiple use of the marine environment while simultaneously preserving marine populations. To this end it 
is of prime importance to have a good understanding of the spatial dynamics of the biological components 
of the ecosystems. Discrete patches of benthic sessile organisms (e.g. cold corals, algae, mussels, 
clams, anemone), keystone habitat-builder species, are interconnected by pelagic larvae that disperse in 
the ocean environment. Understanding these connections can help design optimum networks of marine 
protected areas, as well as to determine interactions between natural and artificial habitats (such as oil 
and gas platforms, wind turbines). Larval connectivity is mediated both by physical oceanographic 
conditions (e.g. tidal and geostrophic flows, stratification, turbulent conditions) and biological 
characteristics of the larvae (e.g. spawning season, pelagic larval duration, larval behaviour). The study of 
larval connectivity through direct observation is very challenging due to the size of the larvae and the 
length of time they spend in the water. Bio-physical modelling provides an excellent tool to study this 
important phenomenon.  

Much of the research investment to date on understanding spatial dynamics of marine ecosystems has 
been focused on single species, usually of commercial or conservation importance. Most larval studies to 
date use coarse spatial and temporal resolution ocean circulation models and simplistic particle-tracking 
codes to underpin the patterns of dispersal. We will use state of the art high resolution numerical 
simulations of the UK shelf seas coupled to a suitable particle-tracking algorithm designed to model 
complex behaviours of marine larvae to investigate the ecological connectivity of different habitats, 
exploring the effects physical oceanographic conditions and larval biological characteristics. Using a 
functional group approach instead of focusing on particular species will allow us to identify the main 
biological characteristic affecting the connectivity patterns and define thresholds to classify species into 
groups of larvae with similar expected connectivity (functional groups approach). 

Project Summary: 

Our aim is to investigate the role of complex 3D flows on larval dispersal and how it varies for different 
habitat types, larval functional groups and regions of the UK shelf seas. The project will generate 
information to characterize the larval connections among different habitat patches in the UK shelf seas. 
Realistic simulations of different species can be carried out, but a strong focus on understanding the 
effects of physical oceanographic conditions versus specific larval behavioural effects (sensitivity analysis 



 

 

using a functional groups approach) is encouraged, so that results can be extrapolated to different 
species and environments.   

The project can be tailored to address specific questions of interest including interactions between natural 
and artificial habitats, protected and unprotected areas, inter-annual variability and climate change 
effects.  

NOC is uniquely positioned to make a major contribution in this area, taking advantage of the experience 
and support from its large modelling group. The project will use the new North West European Shelf high 
resolution (1.8 km) NEMO model (NEMO-AMM60, Guihou et al., under review) coupled to LTRANS 
(North et al., 2008), a particle tracking code suitable for modelling larvae with complex behaviours.  

Training provided 

The student will participate in the training programme of the Department and University, as well as any 
appropriate courses offered at the National Oceanography Centre. The project will provide experience in 
numerical modelling techniques, from coding to visualization and data analysis. The supervisors will also 
provide guidance in the development of a solid grounding in both the ecological theory and applied 
aspects of marine management required to appreciate the wider context of this project.  

Applicants should have skills in a numerate science, such as physics, mathematics, physical 
oceanography or meteorology, and an enthusiasm to engage in numerical modelling. Previous knowledge 
of ocean sciences is not essential. At least some exposure to computer programming is essential. A 
successful candidate will display a willingness to engage with the ecological aspects of the problem 
though no previous experience or training is expected.  

 

Image 1: Example high resolution NEMO AMM60 output for the North Sea. Monthly surface current 
speed (m s-1). 



 

 

 

Image 2: Simulated trajectories of surface passive particles released at oil and gas platforms locations 
(black squares) tracked for 20 days.  
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