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The Ecological Functions of Salmon in the Freshwater—-Ocean Coupled System
Shihan Sun  Nan Li
Dalian Ocean University

[Abstract] Salmon, as a quintessential upstream migratory fish, possesses a life cycle that spans both freshwater
and marine ecosystems. It serves as an exemplary model organism for investigating material cycling and energy
transfer within coupled freshwater and marine systems. This article systematically reviews the ecological
functions and regulatory mechanisms of salmon at the cross—ecosystem scale, emphasizing their pivotal roles in
ecosystem functionality, trophic cascade effects, and transboundary ecosystems. Research has demonstrated that
salmon facilitate the migration of marine nutrients—such as nitrogen and phosphorus—into freshwater systems
through riverine spawning behaviors. This process significantly enhances the productivity of riparian zones while
altering the structure of benthic biological communities. Concurrently, salmon population dynamics influence
the stability of plankton—fish food webs in estuarine areas via dual mechanisms: "top—down" predation
regulation and "bottom—up" resource supply. Current research predominantly concentrates on the migratory
phase of adult salmon; however, there remains a knowledge gap concerning juvenile fish behavioral adaptation
mechanisms during their descent to sea and their contributions to marine food webs. This study provides a
theoretical foundation for integrated management strategies pertaining to river basins and coastal zones. Future
research must prioritize constructing dynamic ecosystem models that incorporate salmon's behavioral plasticity
while enhancing analyses regarding interference mechanisms posed by novel stressors such as microplastics and
emerging pollutants on trophic cascade effects. Such efforts will offer theoretical support for resilient
management practices within transboundary ecosystems amid global change.

[Key words] Ecological functions of salmon; Freshwater—ocean coupling system; Nutrient transport; Cross—

border ecosystem
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