Effect of depth gradients on fish trophic relationships
in the English Channel

Pierre Cresson*!, Bruno Ernande!, Carolina Giraldo??, Sebastien Lefebvret?, Manuel
Rouquetted!, and Morgane Travers-Trolet !

T aboratoire Ressources Halieutiques (LRH) — Institut Frangais de Recherche pour I’Exploitation de la
Mer (IFREMER) — Ifremer, Laboratoire Ressources Halieutiques, 150 Quai Gambetta BP 699, F-62321
Boulogne sur mer, France, France
2Laboratoire d’Océanologie et de Géosciences (LOG) — Université Lille I - Sciences et technologies,
CNRS : UMRS187, Université du Littoral Cote d’Opale — 28 av Foch 62930 Wimereux, France
3Université Lille 1 - Sciences et technologies — Université Lille I - Sciences et technologies — France

Abstract

Few studies have documented large-scale variations of trophic relationships along envi-
ronmental gradients, especially in marine ecosystems, despite this topic being recognized as
critical for food-web functioning understanding. Recent theoretical work demonstrated the
importance of bentho-pelagic coupling in shaping the structure and functioning of marine
trophic webs.

The present study investigated how depth affects the trophic interactions in the English
Channel fish community, from the shallow eastern part to deeper waters westwards. C and
N stable-isotope ratios of 16 fish species were used as proxies of organic matter sources fuel-
ing fishes’ food web and trophic position, respectively, to produce two main indicators.
First, Bayesian isotopic mixing models were used to determine the relative contribution of
benthic and pelagic primary production to fishes’ food webs. Relative importance of benthic
sources was higher at shallower stations for all species, demonstrating the strengthening of
benthic-pelagic coupling as depth reduces, even for pelagic species. We also assessed the
variation of the relationship between trophic level and body length with depth, since pelagic
trophic webs are considered more size-structured than benthic. At the assemblage level (all
species pooled), the slope of the relationship increased with depth, consistently with the
benthic-pelagic decoupling with increasing depth. These results confirm that environmen-
tal gradients do alter trophic interactions and food-web structure and that they should be
considered when assessing community functioning.
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