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Abstract
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† Presented at the IX Iberian Congress of Ichthyology, Porto, Portugal, 20–23 June 2022.
‡ Presenting author: (Poster).

Abstract: In the last two decades, the extensive development of intensive irrigated agriculture around
the Mar Menor coastal lagoon (SE Iberian Peninsula) has disturbed the characteristics of this initially
oligotrophic ecosystem. The organic pollution that flows into the lagoon from agriculture and, to
a lesser extent, from urban wastewater, has triggered the eutrophication of the system, resulting in
dystrophic crises and mass mortality events of aquatic fauna. In order to explore temporal changes
in the ecological quality of the shallow areas of the Mar Menor, fish assemblage parameters have
been obtained and integrated into a multimetric fish index (modified-EMFI). A total of 18 sampling
sites around the lagoon perimeter were seasonally assessed. Seasonal sampling was carried out
in three two-years periods: (a) the reference period (2002–2004); (b) the critical eutrophic first
period (2018–2019); and (c) the critical eutrophic second period with multispecies mass mortality
events (2020–2021). The effect of sampling-site confinement (three levels of water-renewal time)
and the degree of anthropic pressure on shallow areas were evaluated. Despite the magnitude of
the eutrophication impact on the lagoon, the shallow areas’ ecological quality (according to the
modified-EMFI) did not show a drastic drop. Nevertheless, significantly lower values were detected
in the critical eutrophic second period. The level of confinement showed effects on the ecological
quality of the shallow areas, although the effects associated with the degree of anthropic pressure at
site-approach were not significant. These results suggest that the shallow areas of the lagoon, beyond
their usual function as recruitment areas for juvenile fish, could be playing a complementary role as
fish refuge habitats and buffering against the long-term eutrophication process that is affecting the
lagoon. However, fish assemblages in shallow areas could be undergoing significant changes in their
structure and composition. We understand that the loss of the taxonomic and functional integrity of
the shallow-area fish assemblage has repercussions on the dynamics of the fish populations present
throughout the lagoon, and can compromise the recovery of this ecosystem.

Keywords: fish assemblage; shallow areas; ecological quality; multimetric fish index; eutrophication

Author Contributions: Conceptualization, A.Z.-L., M.T. and F.J.O.-P.; methodology, A.Z.-L., M.T.
and F.J.O.-P.; software, A.G.-G.; validation, A.Z.-L., A.G.-G. and P.L.-M.d.l.P.; formal analysis, A.Z.-L.
and A.G.-G.; investigation, A.Z.-L., J.M.Z.-M. and A.G.-G.; resources, A.Z.-L. and A.G.-G.; data
curation, A.Z.-L. and A.G.-B.; writing—original draft preparation, A.Z.-L.; writing—review and
editing, J.M.Z.-M., M.T., A.G.-G. and F.J.O.-P.; visualization, J.M.Z.-M.; supervision, M.T. and F.J.O.-P.;
project administration, M.T.; funding acquisition, M.T. and F.J.O.-P. All authors have read and agreed
to the published version of the manuscript.

Biol. Life Sci. Forum 2022, 13, 5. https://doi.org/10.3390/blsf2022013005 https://www.mdpi.com/journal/blsf

https://doi.org/10.3390/blsf2022013005
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/0000-0002-4337-1018
https://orcid.org/0000-0003-1517-3337
https://orcid.org/0000-0001-8288-5321
https://doi.org/10.3390/blsf2022013005
https://www.mdpi.com/journal/blsf
https://www.mdpi.com/article/10.3390/blsf2022013005?type=check_update&version=1


Biol. Life Sci. Forum 2022, 13, 5 2 of 2

Funding: Part of this research was supported by the Environmental Service and Mar Menor and
Service of the Autonomous Government of Murcia (Spain). Proyect (04812210001) “Study and spatio-
temporal monitoring of priority faunal populations (ichthyofauna and the invasive species Callinectes
sapidus): current situation in shallow and intertidal areas of the Mar Menor.”

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available within the downloadable
reports on this website https://canalmarmenor.carm.es/ciencia/estudios-de-investigacion/.

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

https://canalmarmenor.carm.es/ciencia/estudios-de-investigacion/

