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STUDY ON THE DEVELOPMENT AND CONSERVATION OF FISHERY
INFRASTRUCTURE OF COLD WATERS THAT CONTRIBUTE TO INCREASING
PRODUCTIVITY OF FISHERY RESOURCES

Research Period : FY2022-2027

Program Leader : Director of Cold-Region Hydraulic and Aquatic Environment
Engineering Research Group
YABE Hiroki

Research Group : Fisheries Engineering Team, Watershed Environmental Engineering

Team

Abstract : The following targets were set for the scope of research as how to create macroalgal beds to
suppress the occurrence of harmful algal blooms (HABs), which could promote sustainable fish farming
and aquaculture in marine environment, how to utilize facilities such as fishing ports in estuary coastal
areas with high biological productivity, and how to exert the effect of improving the fishing ground
environment by installing structures in the offshore area.
(1) Development of utilization technology for fisheries infrastructure to increase fisheries resources in
response to environmental changes in the marine environment
(2) Development of technology to improve the marine environment to increase productivity of natural
marine resources

The following is a summary of the results and approaches of research conducted under this program
through FY2025.

We conducted experiments to evaluate the organic matter degradation capacity of algicidal bacteria
detected at the study sites, to clarify their ecological role in the kelp bed environment. The results
showed that many algicidal bacteria can decompose organic matter derived from the kelp bed (e.g.,
alginic acid), suggesting that these bacteria may contribute to the material cycle in the kelp bed. In
addition, we established a 3D modeling method using CT scans of brown algae collected from vertical
walls and initiated a survey of epifaunal communities inhabiting brown algal holdfasts to elucidate the
role of these holdfasts as habitat structures.

With a view to proposing techniques to improve the habitat of aquatic organisms in fishing ports
located in cold estuarine coastal areas, in FY2025, we identified the characteristics of fish inhabiting
the ports by observing them with interval cameras mounted on root-reinforcing blocks within the ports.
We also gathered insights into habitat improvement techniques by examining the distribution of
annelids in test specimens collected 1 year after installation, across five substrate particle sizes.

In FY2025, a three-dimensional flow model was developed for an offshore artificial reef area
(comprising 150 reef blocks and three steel reefs), enabling the quantitative evaluation of material
transport processes that vary with the reef arrangement. From FY2026 onwards, we aim to develop an
ecosystem model capable of incorporating flow data generated by this model to propose a quantitative

evaluation method for the effectiveness of reef development.

Keywords: Harmful algal bloom (HAB), Macroalgal bed, Nutrients, Offshore artificial reefs
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