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Tab.1 The proportion and weighted average for carbon removal, storage, release to carbon
usage of five main farmed shellfish species
o th fifi Ak R 2
. 1t e ! Carbon removal and storage Carbon release AR 3
o0 .
Species @wT“%e B ik i ¥e2iq /N I 5 FE Al N MM%WM
% Carbon Carbon Subtotal  Respiration Calcification Subtotal /(1071)
removal /% storage /% 1% 1% 1% 1%
HEUG ¢ Oyster 14 970.0 (100) 26.9 37.4 64.3 11.7 24.0 357 510.1
I 3 Clam 3310.1 (100) 13.2 46.2 59.4 30.2 10.4 40.6 412.3
B3I ¢ Scallop 10 170.0 (100) 30.2 39.2 69.4 10.2 20.4 30.6 187.2
MG D1 7 Mussel 7 362.5 (100) 14.5 67.3 81.8 6.8 11.4 18.2 89.4
45% ® Razor clam 4 561.6 (100) 17.6 25.4 43.0 46.6 10.4 57.0 85.4
S A 9
IECE 23 (100) 21.5 41.8 63.3 19.4 17.3 36.7

Weighted average

T 1 DEEMATE— DR B AL (mg C)5 2 FRFH DL 2 B il e 6 435 P 0 S5 A6 7 9 R DL 78 85 Tk
e, RN RIFRFIBR ISR s 3. FRFE D2 2016—2020 4F-F- 2897 (RO AR A e Il v B A FRUR) 55, 2017—2021);
4: REREWOCCHEAEE AR EEEAE(2014); 50 BB R WCCREA KU AR Y6 22 P 92 55(2022)5 6 AEREICSCEEA B AR I8 75 I TH45
(2013); 7: BEERWCSCEEA KRR G LYY (R AR 8: AR CCEEA BRI AR (R R K); 9. LA S A FEFRM
T e B4 7 ik Jhg AU Y ARG

Note: 1: Carbon usage by shellfish individuals during a culture cycle (mg C); 2: Carbon release of farmed shellfish includes
respiration and other metabolites and shell calcification carbon release, which are referred as respiration carbon and calcification
carbon respectively; 3: Average yield of farmed shellfish from 2016 to 2020 (Bureau of Fisheries, Ministry of Agriculture and
Rural Affairs et al, 2017—2021); 4: Basic data of energy budget according to Ren (2014); 5: Basic data of energy budget
according to Jiang et al (2022); 6: Basic data of energy budget according to Tang et al(2013); 7: Basic data of energy budget
based on Jiang et al (to be published); 8: Basic data of energy budget according to Jiang et al (to be published); 9: Weighted
average of the average annual yield of five main farmed species
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Fig.1 Interannual variation of total carbon sink in mariculture of shellfish and macroalgae
from 2001 to 2020 in China coastal ocean
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Abstract Based on the Intergovernmental Panel on Climate Change interpretation of carbon sink and
carbon source, and the characteristics of carbon sequestration by aquatic plants, this review revises the
definition of fisheries carbon sink and carbon sink fisheries proposed in 2010. We emphasize the basic
expression of the function of fisheries carbon sink and the important role of aquatic plants in them. We
further explain the process and mechanism of promoting aquatic organisms to "remove and store"
greenhouse gases (such as carbon dioxide) through algae culture, filter-feeding shellfish and fish
aquaculture, fishing and enhancement of fishery stock, and other means. We analyzed the process and
mechanism of carbon dioxide use by non-fed shellfish aquaculture by filtering phytoplankton and
particulate organic matter, such as organic debris. Further, the characteristics of carbon usage, removal,
storage, and release, and their quantitative relationships with energy budget are discussed. The analyses
confirmed that shellfish aquaculture enhances the carbon sink capacity of aquatic ecosystem, and is a
carbon sink rather than a carbon source. Our results revealed that with the continuous development of
mariculture production, the carbon sink of shellfish mariculture in the coastal ocean of China has
substantially increased in the past 20 years. The total carbon sink increased from 3.94 million tons in 2001
to 6.59 million tons in 2020. This included an average of 6.48 million tons/year in the past three years
(2018—2020), equivalent to 870 000 hectares of compulsory afforestation per year. The net carbon sink
increased from 2.55 million tons to 4.3 million tons in 2020, with an average of 4.22 million tons/year in
the last three years (2018—2020), equivalent to 560 000 hectares of compulsory afforestation per year.
Finally, relevant suggestions for sustainable and further development of carbon sink fishery are proposed.

Key words Fisheries carbon sink; Carbon sink fisheries; Farmed shellfish carbon usage, removal,
storage, and release; Carbon sink assessment for shellfish and macroalgae mariculture; Development

suggestions
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