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Composite front mapping
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Key Questions - gannets
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Key Questions - gannets

• Do gannets respond to contemporaneous 
thermal or chl-a fronts as foraging cues?
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Key Questions - gannets

• Do gannets respond to contemporaneous 
thermal or chl-a fronts as foraging cues?

• Are broad-scale, seasonally persistent 
frontal zones preferred foraging habitats?
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Foraging: Area-Restricted Search

2010
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2011
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Do gannets respond to contemporaneous fronts?
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No population-level signal of ARS in association 
with contemporaneous thermal or chl-a fronts.

Do gannets respond to contemporaneous fronts?
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Are persistent frontal zones preferred foraging habitats?
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Are persistent frontal zones preferred foraging habitats?

GAM
ARS (0/1) per grid cell ~ front frequency + accessibility
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Are persistent frontal zones preferred foraging habitats?

Thermal front frequency Chl-a front frequency 
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Are persistent frontal zones preferred foraging habitats?

Thermal front frequency Chl-a front frequency 
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ARS more likely within seasonally persistent 

frontal zones (thermal and chl-a) than in other 
accessible regions of habitat
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Summary - gannets

Northern gannets in the Celtic Sea forage preferentially 
within spatially predictable, persistent frontal zones, but 
responses to contemporaneous fronts vary

learning and memory 
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Basking sharks
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Basking sharks & fronts: what we know

Sims & Quayle (1998) Nature 393, 460-464
Sims et al. (2000) Proc Roy Soc B 267 (1455), 1897-1904
Sims, DW et al. (2003) MEPS 248, 187-196
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Basking sharks & fronts: what we know
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Basking sharks & fronts: what we know
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Basking sharks and satellite fronts
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Basking shark tracked with GLS tag vs. fronts
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Our favourite shark stays close to the front

Distance from closest front (km)
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Do sharks forage near fronts generally?

Distance from closest front (km)
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Modelling real and random sharks

Resampling real shark presence

10 random shark tracks



Ocean front metrics for understanding foraging locations of gannets and basking sharks pim@pml.ac.uk

Basking sharks vs. seasonal front frequency
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Basking sharks vs. seasonal front frequency
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Basking sharks vs. real time factors
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Summary

•Composite front mapping is useful for investigating 
mesoscale oceanographic drivers of habitat selection by 
marine predators

•Basking sharks and northern gannets associate with 
mesoscale thermal fronts in UK waters

•Regional oceanography important – frontal persistence, 
spatial scale, gradient – influence use by foraging animals
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Extra slides



SST map

Local window

Histogram bimodality

test and threshold

 

Cohesion test

Cayula, J.-F., and Cornillon, P., (1992), Edge detection algorithm for SST 

images. Journal of Atmospheric and Oceanic Technology, 9, 67-80. 

Front detection method

Front map

Contour following



Composite front maps: revealing strong fronts

Fmean Fcomp

X

Fpersist

X

Pfront Fprox

Miller, P.I., (2009) Composite front maps for improved visibility of dynamic oceanic fronts on cloudy AVHRR and SeaWiFS data, Journal of Marine Systems.

Mean gradient

Persistence Advection / proximity
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Marine predators associate with fronts
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Do gannets respond to contemporaneous fronts?
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Do gannets respond to contemporaneous fronts?
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Do gannets respond to contemporaneous fronts?
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Predictability
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Predictability


