
Citation: Goldenberg-Vilar, A.;

Cabria, M.Á.; Peñas, F.J.; González

Ferreras, A.; Sanz-Ronda, F.J.;

Quevedo, N.; Barquín, J.

Management and Conservation of

Fish Populations in Mountain

Streams: An Holistic Approach in the

Framework of LIFE DIVAQUA

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

106. https://doi.org/10.3390/

blsf2022013106

Academic Editor: Alberto

Teodorico Correia

Published: 16 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
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Abstract: The recovery of threatened and endangered fish species is among the highest priorities for
biodiversity conservation in national parks and fisheries management in nearby areas. Threats to
fish populations are numerous and include habitat fragmentation and degradation, proliferation of
invasive and pathogen species, and climate change. Moreover, mountain areas often share the most
critical threats. However, there does not exist a common strategy that integrates conservation and
management plans for fish populations in mountain areas. In this regard, LIFE DIVAQUA designed
a conservation strategy that integrates new knowledge gained from scientific research and long-term
monitoring data, and considers the main threats to fish populations in mountain areas: (1) A long term
monitoring program has been already implemented for 10 years, revealing temporal trends of fish
populations in mountain streams. (2) Modeling of fish population by the use of environmental DNA
allowed analyzing fish distributions in areas with scarce data and evaluating habitat suitability maps.
(3) Fishways construction and removal of river barriers substantially increased the distribution area
of endangered species. (4) The analysis of climate change effects in water temperature and hydrology
led to the implementation of environmental flows under a climate change scenario; (5) Monitoring
fish diseases, their occurrence, and temporal changes (e.g., Aeromonas spp.) can be used as an early
warning signal of ecosystem unbalance. A pilot study for the implementation of this conservation
and management plan in the LIFE DIVAQUA project is showing promising results. However, the
success of conservation and management strategies requires a broader approach. This includes
the participation of a wide range of partners and stakeholders and utilizes independent scientific
oversight, assessment, and project adjustments to ensure conservation goals are met.
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