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Coastal regions are globally recognized as high primary productivity areas with complex habitat structures, marking
them as critical biodiversity hotspots. These ecosystems support a diverse array of pelagic, benthopelagic, and demersal
organisms. In the face of global changes and increasing human activity pressures on coastal ecosystems, it becomes
critical to understand how ecological communities respond to such transformations. Coastal fish species, as apex
consumers, play a pivotal role in maintaining biodiversity and act as crucial indicators of ecosystem health. They mirror
the shifts across a range of environmental conditions, underscoring the importance of their study for comprehensive
ecological assessments. The overarching goal of this research is to evaluate the impact of environmental factors on the
spatio-seasonal distribution of fish diversity within the coastal island of Seto Inland Sea (SIS). The research objectives
are detailed as follows: (1) to analyze the seasonal and spatial variations in fish diversity using eDNA metabarcoding
techniques; (2) to evaluate the influence of environmental factors on fish communities through different seasons; and
(3) to investigate how spatial variability in submarine groundwater discharge (SGD) relates to the taxonomic and
functional diversity of fish species.

Firstly, the study utilizes eDNA metabarcoding to detect and identify a broad spectrum of species from the myriad
of sequences present in a single water sample. This technique has proven effective in capturing the rich taxonomic and
functional diversity of fish species surrounding a coastal island within the SIS, demonstrating eDNA's utility as a robust
monitoring tool in coastal environments.

Secondly, the research further delves into the effects of environmental factors on the seasonal dynamics of fish
communities. Findings indicate that seasonal fluctuations in seawater temperature, salinity, and dissolved inorganic
phosphorus concentrations are closely linked to changes in the taxonomic composition of fish communities.

Thirdly, the study explores the influence of SGD and other environmental factors, such as river discharge (RD),
salinity, and dissolved inorganic nitrogen concentrations, on both the taxonomic and functional composition of fish
communities. The analysis confirms that SGD, in conjunction with RD and other factors, significantly shapes the spatial
functional composition of these communities.

In conclusion, this thesis elucidates the environmental factors that influence the distribution and diversity of fish
communities around coastal islands of SIS. These insights emphasize the importance of multi-scale monitoring
approaches to effectively capture coastal fish biodiversity dynamics, thereby informing relevant conservation strategies.
Moreover, the research highlights the efficacy of eDNA metabarcoding as a biomonitoring tool for future fish

biodiversity monitoring and assessment in national and global coastal environments.
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