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The carbon sink capacity of the Chinese freshwater aquaculture
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Abstract; [ Background] Carbon sink is the process, activity, or mechanism of capture carbon dioxide from atmosphere, and the
concept can also be applied to fisheries, creating " carbon sink fishery". [ Method] The carbon of capture is realised by the growth
of fish, that feed on natural food. In fish culture, the carbon inputs for fish farming is usually not considered. Silver ( Hypophthal-
michthys molitrix) and bighead carp (Aristichthys nobilis) are filtering fish and live on plankton. Mandarin fish Siniperca chuatsi is
piscivorous, and lives on fish that feed on natural food, so it can be considered that the carbon, bound through individual growth,
comes from natural food. In addition, we assumed that 20% of the total production of grass carp ( Ctenopharyngodon idellus) , cru-
cian carp ( Carassius auratus) , and common carp ( Cyprinus carpio) from aquaculture feeds on natural food. Assuming that 50% of
the total crab population kept in aquaculture also feeds on natural food. In order to calculate the carbon sink capacity of freshwater
aquaculture , they were analyzed based on the data of " Chinese Fisheries Statistical Yearbook" from 2011 to 2015. [ Result] The an-
nual carbon sink capacities of the national freshwater aquaculture were 1.362, 1.405, 1.460, 1.530 and 1.645 million tons from 2010 to
2014, respectively, with an average of 1.480 million tons. The annual carbon sink capacities for national freshwater fishing were 0.293,
0.287, 0.296, 0.297 and 0.296 million tons, respectively, with an average of 0.294 million tons. [ Conclusion and significance] With
shrinking resources, the development of the carbon sink capacity for freshwater aquaculture will increase in importance.
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Table 1 Carbon removal (ten thousand tons) by freshwater aquaculture in China ( excluding pellet-supported production)
2010 2011 2012 2013 2014
Fh Species il Whl(%)  BiiE Bl(e) B Wwhl(%)  BliE WHl(e) Biha (%)
Carbon  Percentage Carbon  Percentage Carbon  Percentage Carbon  Percentage Carbon  Percentage
removed share removed share removed share removed share removed share
fif. Silver carp 58.4 42.9 60.1 42.8 59.7 40.9 62.3 40.8 68.4 41.6
i Bighead carp 34.2 25.1 35.8 25.4 38.2 26.2 40.4 26.4 42.9 26.0
BAN Grass carp 10.8 8.0 11.4 8.1 12.3 8.4 13.0 8.5 13.8 8.4
) Crucian carp 6.3 4.6 6.5 4.6 7.0 4.8 7.4 4.8 7.9 4.8
# Carp 5.8 4.2 6.2 4.4 6.6 4.5 6.9 4.5 7.2 4.4
45/j Bream and negalobrann 2.2 1.6 2.3 1.6 2.4 1.6 2.5 1.6 2.6 1.6
i Mandarinfish 3.2 2.4 3.5 2.5 3.6 2.5 3.6 2.4 3.7 2.3
¥R Shrimp 10.1 7.4 9.3 6.6 10.2 7.0 10.8 7.0 11.6 7.0
T IE Mussel 0.8 0.6 0.8 0.6 0.8 0.6 0.9 0.6 0.8 0.5
12 Spiral shell 0.9 0.6 0.8 0.6 0.9 0.6 0.9 0.6 0.9 0.5
W Clam 0.2 0.2 0.2 0.2 0.3 0.2 0.3 0.2 0.3 0.2
Y Crab 3.3 2.4 3.6 2.6 4.0 2.7 4.0 2.6 4.4 2.7
3t Total 136.2 140.5 146.0 153.0 164.5
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Table 2 Carbon removal (ten thousand tons) by freshwater fishing in China
2010 2011 2012 2013 2014
T2 Species Biiw (%) i Hfl(%) Biid (%) Biiw (%) i Hfl(%)
Carbon  Percentage Carbon  Percentage Carbon  Percentage Carbon  Percentage Carbon  Percentage
removed share removed share removed share removed share removed share
12 Fish 22.6 77.3 22.2 71.5 23.0 71.7 23.3 78.2 23.4 79.0
H5Ek Castacea 3.8 12.9 3.6 12.5 3.8 12.8 3.7 12.6 3.6 12.1
D12 Shellfish 2.9 9.8 2.9 10.0 2.8 9.5 2.7 9.2 2.6 8.9
&3t Total 29.3 28.7 29.6 29.7 29.6
s S AN = AN =] B
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Table 3 Carbon removal by freshwater aquaculture in various provinces and cities across the country in 2014 (excluding pellet-supported production) — t

g E WS By BTy o omw omowm o owm
Province/ City carp :arp carp carp Carp el olrameaIdmjﬁSh Shrimp  Mussel Spiral shell Clam Crab Total
Jt5T Beijing 788.5  387.4  366.8 94.9 343.5 39.8 2.7 0.0 0.0 0.0 0.0 0.5 2024.1
KHE Tianjin 6797.1 1501.8  791.7 1560.1 2776.2 76.6 0.0 18.7 0.0 0.0 0.0 72.0 135942
¥4t Hebei 11670.4 5334.1 1900.7  998.0 33329 42.0 0.4 99.2 0.3 0.0 0.0 203.6 23581.6
P Shanxi 1226.4  515.1  387.0 53.6 351.2 7.7 0.0 0.3 0.0 0.0 0.0 3.0 2544.3
Bt Tmer Minglia 3103.4 1883.1  376.9  410.7  1047.7 22.8 0.0 12.7 0.0 0.0 0.0 20.3 6877.6
i1 Liaoning = 20343.1 9663.2 2958.9 2617.8 6392.6 288.3 237.2 0.0 2.0 0.0 0.0 4369.2 46872.3
K Jilin 7073.6  4449.2  442.5  540.6 932.0 47.9 32.1 2.9 0.0 0.0 0.0 58.1 13578.9
SIPT Heilongjiang 15237.7  5417.9  909.4 1994.1  4340.9 37.9 74.2 0.0 0.0 0.0 0.0 207.2 28219.3
¥ Shanghai  2362.8 1246.5  605.9 1080.7 16.2  139.1 7.6 4332 0.6 0.0 0.0 799.9 6692.5
YL75 Jiangsu 78065.8 33133.9 11203.8 17536.9 3566.5 6538.2 3560.3 30862.1  853.2 2011.5 505.0 19856.2 207693.4
WiTL Zhejiang ~ 21579.5 13122.1 2294.9 2451.2 688.5 988.9 1592.0 37425 247.8  490.7 16.3  403.3  47617.7
LR Anhui 48101.7 38502.6 6933.3 5322.7 2626.6 3218.0 4949.7 16058.3 2525.3 1680.0 1855 5787.2 135890.9
3 Fujian 12053.4 8733.5 4566.5 920.3 1273.9 1539 202.0 344.8 3919 260.5 1162.2 67.1  30130.0
7LV Jiangxi 42578.0 47663.0 12307.6 5740.2 33729 2307.9 6214.2 9787.2 1206.6 2187.7 4535  947.7 134766.5
117 Shandong  39170.4 20345.6 6420.7 4096.3 7988.1 548.0 343.3  940.8 84.8 71.9 22.1 9529 80984.9
A F§ Henan 32909.2 18395.2 33945 1462.4 5836.0 439.7 68.7 1364.5 11.1 3.5 1.1 1169 64002.8
#dt Hubei 108991.5 56717.3 23565.4 12668.4  4135.4 6124.4 4770.9 46876.3 1800.5  433.0 11.3  9229.9 275324.3
W Hunan 69053.2 46431.0 16267.2 5225.2 3978.9 2941.1 2320.9 857.6 750.8 759.4 32.5 3922 149010.0
J"ZR Guangdong 37545.6 51036.1 18970.7 3925.4 2807.3 913.0 12241.2 3565.6 247.3 317.6  287.0  356.0 132212.8
JU7H Guangxi  39697.7 24017.6 8201.2 1118.0 3647.8 67.9 26.5 311.9 42,5 2595 25.7 434  77459.7
1§ F4 Hainan 1074.4  1389.3  179.7 35.3 126.0 0.0 0.0 0.0 0.0 7.9 0.0 0.0 2812.6
K Chongging 16146.3  5164.9 2429.0 2672.2 889.3  203.4 76.0 95.7 0.2 5.0 0.0 22.5 27704.5
PUNI| Sichuan ~ 44502.5 19809.1 5674.0 4304.6 3601.8 1134.6 578.5  333.8 51.5  214.0 0.0 26.8  80231.2
FEI Guizhou 32347 42855 1168.2 165.1 1277.3 74.1 14.9 25.7 6.4 9.8 0.1 29.4  10291.2
Z:Fi Yunnan 9425.0 5201.5 2381.4 956.3 3109.3 10.5 3.9 53.3 6.4 41.9 0.0 6.2  21195.7
VU3 Tibet 0.0 0.0 0.2 0.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7
PP Shaanxi 4847.6 2074.6  835.8 145.2 896.3 14.4 75.5 0.2 0.0 0.2 0.0 4.9 8894.7
Hil Gansu 261.6 68.3 92.2 24.1 105.1 2.0 0.0 0.0 0.0 0.0 0.0 2.1 555.4
HifF Qinghai 25.9 0.0 44 6.3 7.0 0.0 0.0 0.0 0.0 0.0 0.0 7.5 S1.1
T H Ningxia 3013.5 1383.3 1192.7 355.6 1570.4 12.9 7.6 0.0 0.0 0.0 0.0 119.1 7655.1
B Xinjiang 3332.0 1279.6  969.2 254.7 1036.6 26.6 0.0 0.0 0.0 3.6 0.0 44.1 6946.4
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Table 4 Carbon removal by freshwater fishing in various provinces

and cities across the country in 2014 t
B/ S H 72 1 it
Province/City Fish Crustacea  Shellfish Total
Jb 5 Beijing 566.2 3.3 0.0 569.5
FKHE Tianjin 1228.6 88.7 97.9 1415.2
Tt Hebei 12841.2  589.2 377.6  13808.0
1117 Shanxi 140.1 1.0 0.0 141.1
B Tner Mongolia 4062.0 84.3 0.0 4146.3
iL T Liaoning 6384.1 940.4 59.0 7383.5
K Jilin 2750.9 56.4 49.0 2856.3
My IT Heilongjiang ~ 7488.9 35.4 31.9 7556.2
[-¥ Shanghai 463.4 5.7 0.0 469.1
795 Jiangsu 26898.9 6292.8 71955  40387.2
WiiT. Zhejiang 8282.0  865.4  2212.9  11360.3
AL Anhui 30455.6  7448.2  3634.8  41538.6
fR#E Fujian 8371.6  720.2  1991.0  11082.8
YV Jiangxi 24914.4 52263 3030.0  33170.7
1117R Shandong 13286.4  1365.3 4242 15075.9
i Henan 5770.1  827.6 55.2 6652.9
14t Hubei 18311.3  6462.5  1503.9  26277.7
IR Hunan 12498.4  1309.8 5242 143324
J" 7% Guangdong 11086.2 1301.2  3394.6  15782.0
J P4 Guangxi 15546.6  968.8  1309.2  17824.6
¥4 Hainan 2705.5 92.7 167.0 2965.2
K Chongqing 2609.7  143.1 39.1 2791.9
P9)1| Sichuan 7713.2  460.0 66.4 8239.6
#tM Guizhou 1596.7 2452 19.2 1861.1
2B Yunnan 5676.0  474.2 146.7 6296.9
VU3 Tibet 30.2 0.0 0.0 30.2
%P Shaanxi 794.5 16.6 0.4 811.5
Hil Gansu 0.0 0.0 0.0 0.0
HIff Qinghai 0.0 0.0 0.0 0.0
T & Ningxia 45.1 2.4 0.0 47.5
B Xinjiang 1765.5 20.5 0.0 1786.0
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