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Analysis of ecological trap issues after fish passage over dams*
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Abstract: The construction of fish passage facilities may lead fish into ecological traps within reservoir areas, representing a critical
issue requiring further investigation in China's fish passage research. Previous studies on fish passage technologies have primarily
focused on two core aspects: cross-dam fish migration routes and the passage efficiency of facilities. Few systematic studies have
examined the survival, spawning, hatching, and downstream migration of fish after they pass through dams, which limits the scientific
assessment of ecological trap effects in reservoirs. This study systematically reviews the concept, formation mechanisms, and fish-
related consequences of ecological traps. It proposes, for the first time, fundamental identification criteria for ecological traps,
encompassing four dimensions: downstream habitat conditions, upstream attraction mechanisms, reservoir habitat quality, and the
configuration of downstream passage facilities. This framework addresses a conceptual gap in earlier work that often equated post-
passage life-history disruptions with ecological traps, and enhances the scientific understanding of fish ecological traps following dam
passage. Future research should prioritize quantifying ecological requirements, empirically testing formation mechanisms, and
integrating assessment frameworks. The findings can provide solid theoretical support and technical guidance for identifying and
regulating fish ecological traps induced by dam passage.
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Fig.1 Schematic diagram of changes in hydrological and hydrodynamic characteristics,

physical habitat, and substrate structure in the reservoir area
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Fig.2 Formation process of an ecological trap
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Fig.3 Schematic diagram illustrating survival difficulties
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Fig.4 Schematic diagram illustrating difficulties in spawning and hatching
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Fig.5 Schematic diagram illustrating difficulties in downstream escape
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Fig.6 Discriminant diagram for determining whether fish enter an ecological trap after dam passage
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