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Context : a potential trophic competition

1

→ Two sympatric seal species

Can have similar functionnal traits, diets, foraging strategies, 
feeding areas

Harbour seals
Phoca vitulina

Grey seals
Halichoerus grypus

Population trajectories in Europe… (~ last 20 years)

Sources of abundances & population trends: Mikkelsen (2007), Blanchet et al. (2014), Brasseur (2015, 2018), Vincent et al. (2017), Granquist & Hauksson (2019),
Russell et al. (2019), Thompson et al. (2019), SCOS (2019, 2020), ICES (2021), Poncet et al. (2021).
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Trophic niche overlap

Multi-approaches
- Diet content
- Isotopic niches
- Foraging areas

VS



Diet composition
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From scat content analysis (hard parts)
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Diet composition
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High dietary overlap = benthic flatfish



Isotopic niches & Foraging areas

3

Predicted values for 
observed individuals

[0.050.25[
[0.250.5[
[0.50.75[
[0.751[
1

Probability belonging
to the isotopic niche

Smaller harbour seal niche
nested within

larger grey seal niche

Individuals captured
(2008 & 2012)

8 Harbour seals 10 Grey seals

Whisker

δ13C and δ15N stable isotopes

Bayesian model
Intra- AND inter-
individual variability
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Kernel densities of 
likely foraging dives

Methodology to identify foraging areas: Planque et al. (2020) [https://doi.org/10.1007/s00227-019-3636-8]
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dives

Foraging areas
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(2008 & 2012)

Isotopic niches & Foraging areas
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Kernel densities of 
likely foraging dives

Harbour seal foraging areas (smaller)
overlapping with

Grey seal foraging areas (larger)

Methodology to identify foraging areas: Planque et al. (2020) [https://doi.org/10.1007/s00227-019-3636-8]
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Kernel densities of 
likely foraging dives

Flatfish nurseries in the Eastern English Channel:  e.g. Riou et al. (2001), Selleslagh et al. (2009)

Flatfish nurseries
along coasts and

in estuaries

9 Harbour seals 11 Grey seals

All results are consistent
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Dietary overlap = benthic flatfish

Foraging areasDietary clusters



An interspecific trophic overlap : a potential for trophic competition
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Niche overlap:
foraging on flatfish

in coastal waters

Competitive interactions that could have 
deleterious effects on harbour seal colonies?  

↘ flatfish supply
(↘ 80% fish biomass for last 30y.)

↗ seal numbers

Fish biomass decline in the Baie de Somme (Eastern English Channel, France): McLean  et  al. (2019)
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Results published in an article
in Ecology and Evolution

Thank you!
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→ All R scripts freely available on GitHub repositories:
https://github.com/YannPlanque/Diet_Cluster_and_Overlap
https://github.com/YannPlanque/Isotopic_Niche_Overlap
https://github.com/YannPlanque/Foraging_Areas_with_Dive_Data

→ All data available on SeaNoe repositories:
https://doi.org/10.17882/76780 ; https://doi.org/10.17882/76528 ; https://doi.org/10.17882/80016
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