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Characteristics of carbon cycles and mechanism of
carbon sink in inland fishery ecosystem

YANG Jian®, SU Yan-ping, LIU Hong-bo, GE Xian-ping

(Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, Jiangsu, China)

Abstract: Inland fishery carbon sink (IFCS)refers to the process and mechanism in which fishery organ-
isms absorb and sequestrate CO, sequestrate CO, in the water and remove it from the water, and conse-
quently, inland carbon sink fishery (ICSF) will be any fishery activity that effectively promotes a relative
increase of IFCS. Phytoplankton fixes CO, through photosynthesis and converts it into organic carbon.
Quite much of it is taken up by major freshwater herbivorous and filter-feeding fish and mussels, and ac-
cordingly, carbon can be cascaded through aquatic food webs and removed by capture fisheries and aqua-
culture. Therefore, ICSF can not only provide large quantities of nutritious food, but also play a critical
role in carbon sequestration and removal. Carbon in freshwater ecosystems can be made up of different
chemical components, like particulate organic and inorganic carbon, dissolved inorganic and organic car-
bon, which are convertible with high dynamics. It is noteworthy that unsustainable fishing related activities
will jeopardize the potential capacities and even ecosystem services of IFCS. Therefore, the importance of
IFCS and ICSF must be highlighted. A more recent study suggested that aquaculture ponds (110 830 km?)
sequester an estimated 16.6 million tonnes/year of carbon globally, and the most carbon sequestration oc-
curs in Asia and particularly in China (94% and 55.9% of global aquaculture pond area, respectively). Fi-
shery will be the only controllable industry that is possible to effectively increase the carbon sink capacity
in aquatic ecosystem, and the carbon sink fishery will be the only carbon sink industry in aquatic ecosys-
tem. To better understand the mechanism of carbon sink/source, the current focus of study should be on the
natural laws of carbon cycles in inland fishery ecosystem (including natural waters and ponds), form con-
version between different chemical components, the carbon footprint for each of the different inland fishe-
ries and aquaculture activities, and the corresponding assessment methods and models. At the same time,
attention should also be paid to calculating realistic estimates of CO, fluxes in inland fishery waters and at
the water-atmosphere interface, understanding the dynamics of carbon sink/source, and establishment of
the information platform for environmental carbon/biological carbon/carbon fluxes of ICSF.
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