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Fig.1 The schematic diagram of developmental stages in artificial reef habitat of marine ranching
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Fig. 2 Conceptual diagram of the developmental process of artificial habitats in marine ranching
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Fig. 3 Bottom material reconstruction mode-marine treasure proliferation
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Fig. 6 Structure diagram of current changes in artificial reef areas
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Fig. 7 Structure diagram of the variations in biological enhancement effects in artificial reef areas
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Fig. 8 Conceptual diagram of fundamental units of artificial reef habitat construction in marine ranching
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Fig. 9 Structure diagram of the structural process of artificial reef habitat construction in marine ranching
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Fig. 11 Factors involved in the theoretical framework for the construction of artificial reef habitats in marine ranching
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Fig. 12 Schematic diagram of the relationship between different types of fish and the location of artificial reefs

Type [ species are categorized as reef-affiliated fish, which necessitate physical contact with the reef structure for a majority or specific parts of their
bodies. Type II species are identified as reef-proximate fish, characterized by their presence in the vicinity of the reef without direct contact, typically
engaging in swimming and benthic habitation around the reef. Type III species are defined as pelagic migratory fish that inhabit the pelagic zones above

the reef and exhibit minimal to no direct interaction with the reef structure "* .
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Fig. 13

Diagram of heterogeneity and connectivity of artificial habitats in island reef-based marine ranching
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artificial reef habitat construction in marine ranching
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Exploration of ecological theoretical framework for the creation of
artificial reef habitat in marine ranching

YUAN Huarong ',  ZHANG Shouyu ", LINJun', FENG Xue’, WANG Zhenhua ',
TONG Fei’, WANGKai', CHEN Yuxiang’, CHEN Pimao >’

1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China,
2. Key Laboratory of Marine Ranching, Ministry of Agriculture and Rural Affairs, South China Sea Fisheries Research
Institute, Chinese Academy of Fishery Science, China, Guangzhou 510300, China

Abstract: Marine ranching in China has been a pivotal strategy for developing the "blue granary" and restoring depleted
nearshore fishery resources. The industry has seen significant growth, yet it is not without its challenges, such as unclear goals,
ill-defined habitat functions and scales, and an incomplete understanding of the habitat systems, particularly due to a weak the-
oretical foundation. The construction of artificial reefs, a critical component of marine ranching, is essential for sustaining the
growth and reproduction of target species. However, current practices in China have predominantly focused on physical suitab-
ility and engineering feasibility, often overlooking the ecological adaptability of target organisms, leading to insufficient ecolo-
gical functionality. The purpose of this study is to address the ecological insufficiency in the construction of artificial reefs
within China's marine ranching by establishing a theoretical framework that emphasizes the ecological adaptability of target
species. This framework aims to guide the construction of artificial reefs that are not only physically suitable but also ecologic-
ally functional. The study reviews the development history of marine ranching both domestically and internationally, and dis-
cusses the physical and biological environments of artificial reefs in China's marine ranching. It innovates the basic structure of
artificial reef habitats in China's marine ranching and explores the ecological theory underlying their construction. The research
has developed a theoretical framework centered on target species, emphasizing the conformity of habitat structure and function,
as well as the consistency between scale and effect. This framework provides a reference for the ecological sustainability of
artificial reef habitats in China's marine ranching. The study concludes that a theoretical framework focusing on target species is
essential for the ecological sustainability of artificial reef habitats in marine ranching. It is significant as it provides a scientific
basis for improving the ecological functionality of artificial reefs, which is crucial for the long-term success of marine ranching
initiatives. The recommendations include integrating ecological adaptability into the design and construction of artificial reefs,
ensuring that habitat structures and functions align with the needs of target species, and maintaining a balance between scale
and ecological effects. This approach is expected to enhance the ecological sustainability of China's marine ranching, contribut-
ing to the conservation and restoration of nearshore fishery resources. Furthermore, the study suggests that the future of marine
ranching should be guided by technological innovation and ecological sustainability, leading to more efficient use of ocean
resources while safeguarding marine ecosystems. The integration of digital monitoring tools and the development of advanced
environmental monitoring and early warning systems are highlighted as key areas for future development.

Key words: marine ranching; artificial reef habitat; target species drivers; structure and function; scale and effect; theoretical
framework
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