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Abstract

Introduction: The rationale of traditional toxicity assessments, such as fish lethality tests
(e.g., OECD TG 203), is to use forced exposure tests to characterise the ecotoxicity of
chemicals by deriving concentration–response relationships based on observed physio-
logical effects to estimate environmental risks. This approach assumes that physiological
mechanisms, such as detoxification, are the main means that organisms use to minimise
contamination effects. However, non-forced exposure approaches, where organisms can
freely move along a contamination gradient, show that mobile species like fish can avoid
adverse contaminant levels and escape to favourable areas. As populations are exposed
to disturbed habitats, direct ecosystem-level effects may occur through population down-
sizing, even in the absence of individual suffering. Contaminants may thus act as habitat
disturbers, regulating fish dispersion patterns by provoking emigration from contaminated
areas at concentrations well below lethal levels. Spatial avoidance responses therefore align
with a key priority in environmental risk assessment (ERA): progressing beyond standard
tests to gain ecological realism when assessing impacts on biodiversity, habitats, ecological
processes and recovery. Objective: To increase ecological relevance in ERA while halting
animal distress, pain and suffering. This study reviews existing data on fish avoidance
tests, with the ultimate goal of discussing their value and fostering their implementation
as an ecologically relevant and more humane alternative to fish lethal testing in chemical
ERA. Methodology: This review analyses results from studies using two main non-forced
multi-compartment exposure systems: linear systems and the bi-dimensional HeMHAS
(Heterogeneous Multi-Habitat Assay System), compared with traditional forced exposure
tests. Conclusions: Spatial avoidance is generally triggered after short exposure periods
(5 min to 48 h) at concentrations causing no mortality. Fish populations may therefore
become locally extinct before any deaths occur, as individuals promptly emigrate without
physiological impairment. The simplicity of experimental design provides strong potential
for standardisation and routine implementation in ERA. Fish avoidance tests represent
a key ecologically relevant tool at ecosystem and landscape levels and support the 3Rs
(replacement, reduction and refinement) as well as the new 3Rs (reproducibility, relevance
and regulatory applicability), helping reduce uncertainty in chemical assessment, as urged
by many EU legislations.
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