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OBJECTIVES: MAPS

1. Assess the influence of, and overlap between, man-made structures and the distribution 
of apex predators in the North Sea 

• Harbour and grey seals 
• Seabirds 
• Harbour porpoise; white-beaked dolphin; minke whale 

2. Combining telemetry data with knowledge of the overlap (Objective 1) between man-
made structures and distributions, assess the prevalence of structure-use during foraging 
by seals and seabirds in the North Sea
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• Identify key environmental covariates: 
• Depth 
• Sediment type 
• Distance from haul out 
• Water stratification - Copernicus 
• Distance to structure 
• Discussion with Cefas COSM 

PROGRESS: 
Oceanography
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• First step is understanding behaviour and 
habitat preferences of these two species 

• Use ~ preference / availability 

• Only then can we quantify interactions 
between structures and seals 

• Build on framework of Aarts et al. 2008

PROGRESS: 
Harbour and grey seals
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• SMRU have tracked over 700 individuals 
since the 1990s

PROGRESS: 
Harbour and grey seals
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Grey seals

• Lack of information on grey 
seals in the south east 

• Home to the largest grey seal 
haulout in Europe - Donna 
Nook. 

• Trebled in size since previous 
study 

• In 2015 BEIS (DECC) funded 
tagging of 20 seals in this 
area with GPS tags 

• Data will be included in this 
study



• Extracting more from relocation data… 

• Ancillary sensors on tags can provide 
information on behaviour 

• Using Bayesian state-space models we 
can estimate when an individual is 
actively foraging on a trip 
• McClintock et al. 2014 Ecology 
• Russell et al. 2015 Oikos 

PROGRESS: 
Harbour and grey seals
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• We can now asses how the environment 
(incl. structures) influences seal foraging 
behaviour 

• This analysis has now been finalised on all 
North Sea tracks

PROGRESS: 
Harbour and grey seals

All locations

Foraging only
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• These models will allow us to estimate the 
spatial distribution of seals 

• Examining the spatial distribution of 
foraging locations allows us to estimate 
interactions with structures

PROGRESS: 
Harbour and grey seals

All locations Foraging only
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• JNCC European Seabirds at Sea 
database to examine distribution of birds 
in the North Sea 

• Lead on this is Liz Masden, UHI 

• Data from 1979 onwards, over 750 cruises 

• Large spatial coverage  500,000 km +

PROGRESS: 
Seabirds
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• Data analysis is underway and focusing on five 
species: 
• Guillemot, Razorbill, Fulmar, Shag, Kittiwake 

• Bradbury et al. 2014 
• English territorial waters 
• No environmental covariates 

• Scott-Hayward et al. 2016 
• Restricted to territorial waters 
• Considers environmental covariates

PROGRESS: 
Seabirds
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• Based on Small Cetacean Abundance in 
the North Sea and adjacent waters survey 

• Coordinated by Prof. Phil Hammond, 
SMRU 
• SCANS I 1994
• SCANS II 2005
• SCANS III 2016 

PROGRESS: 
Cetaceans

© Martin Kitchen

@JamesGrecian



• Extend existing analysis of harbour 
porpoise and minke whale to include 
white-beaked dolphin 

• Develop habitat preference models of the 
three species 

• Improve models using covariates linked 
to biology of all taxa  

• Examine links to depth, distance from 
coast and location of structures

PROGRESS: 
Cetaceans Harbour porpoise 1994 Harbour porpoise 2005
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• We know that some individual 
seals forage at structures 

• What is the importance of this 
behaviour for the population? 

• Estimate the use-encounter rate for 
all tracked individuals

PROGRESS: 
Use of structures

Russell et al. 2014 Current Biology

Funded by BEIS (DECC)
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• Collaboration with RSPB and CEH 
for use of structures by seabirds 

• High resolution GPS data for 700+ 
individuals: Guillemot, Razorbill, 
Fulmar, Shag, Kittiwake 

• Initial data processing underway

PROGRESS: 
Use of structures
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• Assessment of +ve or -ve association of 
structures on all 3 taxa 

• Assessment of the use of structures by 
these animals - useful for decommissioning 
activities 

• Assessment of the population level 
importance of structures

Outputs
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• How does use vary with structure type, 
material, complexity, size and age? 

• Requires very detailed information on all 
anthropogenic structures in the North Sea 

• What is the contribution of these structures 
relative to other hard substrate?

Interesting questions from 
today…
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