
Citation: Valeiras, J.; Vilas, N.; Abad,

E.; Fernández-Franco, J.C.; Barreiro,

M.; Saavedra, C.; Velasco, E.

Behaviour of Fish in Bottom-Trawling

Gear to Assess the Effectiveness of

Cetacean Excluder Devices and

Codend Selectivity Modifications.

Biol. Life Sci. Forum 2022, 13, 79.

https://doi.org/10.3390/

blsf2022013079

Academic Editor: Alberto

Teodorico Correia

Published: 13 June 2022

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Abstract

Behaviour of Fish in Bottom-Trawling Gear to Assess the
Effectiveness of Cetacean Excluder Devices and Codend
Selectivity Modifications †

Julio Valeiras 1,*, Nair Vilas 1,‡, Esther Abad 1, José Carlos Fernández-Franco 2 , Mateo Barreiro 2,
Camilo Saavedra 1 and Eva Velasco 1

1 Centro Nacional Instituto Español de Oceanografía-CSIC, CO-Vigo, Subida a Radio Faro 50-52,
36390 Vigo, Spain; nair.vilas@ieo.csic.es (N.V.); esther.abad@ieo.csic.es (E.A.);
camilo.saavedra@ieo.csic.es (C.S.); eva.velasco@ieo.csic.es (E.V.)

2 OPPF-4 Organización de Productores de Pesca Fresca del Puerto de Vigo, Edificio Ramiro Gordejuela,
Puerto Pesquero s/n, 36202 Vigo, Spain; josecarlos@arvi.org (J.C.F.-F.); mateobarreirosim@gmail.com (M.B.)

* Correspondence: julio.valeiras@ieo.csic.es
† Presented at the IX Iberian Congress of Ichthyology, Porto, Portugal, 20–23 June 2022.
‡ Presenting author (Poster presentation).

Abstract: The selective retention of fish is a consequence of size and species-dependent fish behaviour
during the trawling process. The observation of fish reactions to trawl gear is critical to understanding
the behavioural mechanisms responsible for trawl selectivity and to develop future trawl gear for
research. In demersal trawling, there is a need to develop more species-selective trawls to minimize
discarding and bycatch in multispecies fisheries. This requires observational tools that can operate
at depths and light levels encountered by the commercial fleets and with the ability to quantify the
herding and capture efficiency by species and age groups of such gears. A range of optical and
acoustic observation techniques has been developed over the past few decades to assist in these goals.
Work with underwater cameras in fishing gear varies from the simple observation of the presence of
certain species during capture to the study of the complex interactions of fishing gear and species
during the trawling process. Previous work seems to show that there are different response patterns in
the general behaviour of some fish species when entering a trawl. One of these behaviours is that the
vertical preference in the trawl cavity differs between species. Several authors have complemented
behavioural studies carried out at sea with experimental studies to further explore the interaction
between fish and fishing gear. Some authors indicate that the vertical preferences of some fish species
change as they move through the net towards the codend. This implies that behavioural selection can
potentially change along the horizontal axis of the fishing net. A description of the bycatch (cetaceans,
sharks, and skates) and fish behaviour within bottom trawling gear was given through the use of
underwater cameras. The objective was to determine the most suitable fishing gear configurations
to prevent the escape of the fishing catch during fishing trials carried out to test the operation of
dolphin-exclusion devices and selective codends. The behaviours recorded by the cameras were
classified into seven types of behaviour: orientation, reaction, resistance, re-entry, final entry, escape
attempts, and panic reaction.

Keywords: fish behaviour; fisheries; bycatch; selectivity; cetaceans; technology

Author Contributions: J.V. conceived the original idea, performed the analysis and interpretation
of data, and wrote the manuscript. N.V., E.A., J.C.F.-F., M.B. and E.V. participate in work at sea
and video visualization. C.S. provided critical feedback. All authors have read and agreed to the
published version of the manuscript.

Funding: The research received no external funding.

Biol. Life Sci. Forum 2022, 13, 79. https://doi.org/10.3390/blsf2022013079 https://www.mdpi.com/journal/blsf

https://doi.org/10.3390/blsf2022013079
https://doi.org/10.3390/blsf2022013079
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/blsf
https://www.mdpi.com
https://orcid.org/0000-0003-1120-2487
https://doi.org/10.3390/blsf2022013079
https://www.mdpi.com/journal/blsf
https://www.mdpi.com/article/10.3390/blsf2022013079?type=check_update&version=1


Biol. Life Sci. Forum 2022, 13, 79 2 of 2

Institutional Review Board Statement: No ethical approval was required as this study is non-experimental.

Informed Consent Statement: Not applicable.

Data Availability Statement: All relevant data are within the published manuscript.

Conflicts of Interest: The authors declare no conflict of interest.


