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ABSTRACT Fish and crustaceans are the main ways removing carbon from freshwater eco-
systems. In 2009, the total fishery and aquaculture production in China was 3. 45 million tonnes
for silver carp Hypophthalmichthys molitriz s 2. 43 million tonnes for bighead carp Aristich-
thys nobilis, 4. 08 million tonnes for grass carp Ctenopharyngodon idella , 2. 06 million tonnes
for crucian carp Carassius auratus and 2. 46 million tonnes for common carp Cyprinus carpio.
Silver and bighead carp are filtering fish and live on natural food. Mandarin fish Siniperca

chuatsi is piscivorous fish and lives on natural fishes that feed on natural food. Assuming that
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20% of the total production of grass carp, crucian carp, common carp and blunthead bream
Megalobrama amblycephala from aquaculture feeding on the natural food, the carbon removal
by freshwater aquaculture is around 1. 55 million tonnes and about 1. 86 million tonnes of carbon
is deposited in feces(the carbon input was not calculated). There are also 0. 278 million tonnes
of carbon removed from natural capture fisheries as the production is around 2.14 million
tonnes.

Different lakes are varied in ecosystem characteristics and show different ability of carbon
removal. The Poyang Lake is a large shallow lake. The carbon removal from Poyang Lake by
fisheries was 11. 8~27. 6 kg/hm?* « yr and its total removal was 3 890~9 061 t/yr, and its total
carbon sequestration was 8 558 ~19 935t/yr during 1950s to 1990s. The Liangzi Lake is a medi-
um shallow lake. Carbon removal by fisheries from Liangzi Lake is around 24 ~38 t/hm® « yr
and total removal is 700~1 100 t/yr. The Donghu Lake is a eutrophic lake and its fisheries car-
bon removal is 78 kg/hm?* ¢ yr and total carbon removal is 260t/yr. The total lake area in the
middle and lower reaches of Yangzi River is 16 700 km® in 1971 and 13 000 km* in 2000, of
which average carbon removal by fisheries is 10~30 kg/hm” « yr and the total carbon removal
by fisheries from all these lakes is 16 700~13 000 t/yr and 50 100~39 000 t/yr.

Freshwater fisheries and aquaculture could remove carbon from freshwater, but also pro-
vide food for the human beings. There are still some differences in carbon removal via different
calculations.
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Table 1  Freshwater aquaculture production in 2009 (cited from China Fishery Yearbook)

it A Species 724 Production(t) it AP Species 724t Production(t)
H 387623 i fj7 625789
WA 4081520 il 325268
i 3484442 T AT 163556
i 2434555 it 235514
fif 2462346 H fifh 237034
it 2055478 LI 1257978

TROKOK P4 457 7 B 2 02 Rk F R AR AR IR K IR AH 7 v, B £ 2y e v f 28, E 2R B R Ui 2R W T i
S PR R A ) ) P B RO R SRR CAn SRS 2 RSt DXt S 7% £ (4 i A o AR 15 T B e 8 £ B 57 45 20 04
PR F R ERE CAT Ui A 0 /K RE 46 TRTVRT B () 7™ &5 50 03K F R ARTEDRL . i 5 #0288 (i i o B 30 P B (E B

AR KA B Btk B 8 R [ W] LA DA 7 i

A% = e <

AR AL 52 £ 13 S 356 (R ik = 2840 HE 1 A sk - AR %) e - HESI HE 1 0 B A K A B

AR B WS+ 29 10 06 1 i 3 2o 396 158 0 A VG 9 a3 K 4 v B A A g W i sl AR R k45 20100,
FERE DR R 200 N L SR I B TR AE 100 2 I RS R R .

FET 1 ) YR A B HE A KA . RARAK R v (B BLAF i B T2 385 2006 [RLIHG il 5 Hh — 03 K 7™ ol £ sk L A
DR 1.4 ik CGEAE 2B T n ) . Rt

B B A% = e T R O

AR ERRRS = D HRh Rl = SRR R < R Il R H g5

BLRE AT LAAS Y 2009 AFE R KK ™ S B A ik iR 29 0 158 7 t(FRFEFE th 130 J7 ¢ B R 28 7 © (£ 2),

F2 MAKFHBBHE

Table 2 Carbon removal by freshwater fishery

TR . e 7 %Elfﬁf‘:ﬁl‘ i *gfli‘ﬂﬁﬁfi(?ﬂ%ﬁ*li%ﬁ%ﬂ%)
Dry matter (%) a'rbon Cont'cnt Am?ual‘ p.roductlon Carbon removal (0) (,arbo'n removal (free of
(% in wet weight) in China(t) production from pellets) (1)

WK IR HH

fi 26.955 16.19 3 484 442 564 149 564 149
il 24,28 13. 40 2 434 555 326 204 326 204
HAf 2 12.81 4081 520 522 990 104 598
filfl2 21.98 14.22 2 055478 292 356 58 471
fiffi2 26 11. 36 2 462 346 279 708 55 942
A1 3k fij 2 26 16. 87 625 789 105 579 21 116
i 23.6 12.73 235 514 29 975 29 975
LIS 11.08 833 242 92 368 92 368
] e 8. 90 88 984 7 920 7 920
[ 7.93 99 080 7 860 7 860
L] 11. 06 20 125 2 226 2 226
o] f43 11.10 574 235 63 656 31 828
WK B

1128 14 1526 285 213 680
g2k 11 327 813 36 059
S 10 284 331 28 433

TE: 9 2009 4Rl 7 it (2010 [ SETHESE) 2 4 2000 3R 7 Hk SR H R SREDR CANTR 7 AE 4 K 48 5% 42 50 00 FRAE ™ &t 3 H KSR TR



36 wwolk B 3 R %34 %

MR TRy 221. 2 J7 o ARIEHESE WA KRR @S JHAEFET- 30 71 7% ik sk 1997), B Ik, S BR Ak T
TR BB & . X AME = T RREE (2009) 38 T, IR 7K % 58 B 4F 29 7] Y Bl K AR T il BR G Bl i (73 0 © . 48
B AR A (201 1) 3140 L AN i #0152 00, R AR RS Hh A SR T 3K 68, 1 U7t T VB A TR A 2R A B A T LU BT
e A 0 0 J Bt vy L T e i

3 AEKEHRBHEGEE

I ERACKARFNAS Z4E G WA KPR 3% 45 510 09 38 AR BCAS 8] il A Xl A — 4 R, AR i
DUHER T AR S — MR

/0 BH ) 2 T [ 50— R IR KW P 3 0 K TE AR R 3283 km®, il = i AE 20 28 60 AR LIHTZY 88 kg/
hm”, & 90 4EfUE i 198 kg/hm’, [[ A= 0F 5~10 keg/ B GGREM 2005, MG H =& A (3 iH 8 H
S BR A G IR T Y 13. 94 % R ARBRFE IR 2 837, 4~9 061. 5 t, FEAAE J A B B R e L AR
AT — 3 43 ik LA 205 0 2 ] A ok R 90 22 5010 2 R S0 S L A T AR R X B A Bkl 20 60 (2B LR
20 % ~40%0) L IR 2848 ] 72 A Jg R K BR Y 70 %0 ~200 %6 B 120 % A9 3SR U5 o AR 4 45 4F 38 BH 39 18 3k b 355 30
MEERTRR 6 242~19 935 t, AN AR R 8. 6~27.6 t/hm® « yr(E 4),

®3 EHHESBOKSRIMNERYILGIRERSE

Table 3 Proportion and carbon contents of different fishes by gill nets at Hukou area of the Poyang Lake

FHC AR RE)! FER (702 e 7 4t L A5
Carbon content( % in wet weight) Proportion of the catch Proportion of carbon in the catch( %)
i 16.19 32.6 4.823
X 12.81 36.6 4. 690
filf 11. 36 9.1 1.034
[ 3k fifj 16. 87 1.6 0.270
g 12.73 2.3 0.293
FoAlo 16. 25 17.4 2.827
Ait 13.936

TE R FR A (1990 85 RT3 52 [ 5k & A4k (2005)
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Table 4 Carbon removal by fishery calculated from gill net catch at Hukou area of the Poyang Lake

A 7 b o R W A B
Decade  Fish production(kg/hm?)  Fisher production per hectare(kgC/hm?) Carbon removal(t) Carbon sequestration(t)
1950 85 11. 849 3 890 8 558

1960 88 12. 267 2 4027 8 860

1970 62 8.642 8 2 837 6 242

1980 100 13.94 4 576 10 068

1990 198 27.601 2 9 061 19 935

e Ak E Ak (2005)

AR BH 1) 0 0 AR ) AL 8 5 1959~ 1997 4F A S TR 2 3 1) £ o £0 S8 10 Jor of Lo ] T B L B 7 e i
) b T (GR 5) i BN R A 8 LR 1997 4F 4T i DL B Ry LT 0% 6) (Z2igBISE 2005),
B E R A TR MG 552 B S B R E SR WL (Tang et al.  2007) ARE 37 )2 @IS I LTt
ARSI B

P F i A AR A VT e 5 SR K AL W E A AR 18 600 hm* (FilgHIAE 2005), A7 Mk
75 Ff, Hop R0 2 43 B Wk R A2 25, 800, wEAh N 16. 67 V0 L S 0 7 13. 84 %6 (ZBIGEIASE 2005) .38
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Table 5 Fish species proportion in the Poyang Lake in different years( %)

3R Y Species 1959 1974 1984 1995 1997
il | i) 40~45 40~45 43.9 45 32.7
AN N 10~15 5~10 0.4 10 32.8
i 10~12 5~8 0.4
% 2~3 10~15 0.9 4.5
fif |, iy 5 4~5 5.7
i 5 4~5 1.1
o 3~5 3~5 1.0
5 3~5 2~3 6.3 1.3
5% | 2 5 0 55 35
HoAth 5~10 10~15 40. 3 10 29.7
At 100 100 100 100

R6 WMEAMERWPEHNERERNTH OO (HIREBWHE 2005)

Table 6 Age variation of common carp in the catch of the Poyang Lake (%)

FApy Year 0 I I I v v VI - -
1963 66. 6 20.1 8.3 3.4 1.2 0.2 0.2
1974 1.1 14. 6 59.7 15.9 5.7 1.4 1.6
1984 25.3 37.6 24.5 9.4 2.1 1.1
1997 30.0 67.5 2.5

xT RTHERVHEGARERSE

Table 7 Fish species proportion and carbon contents of the catch in the Liangzi Lake

Tk % ! 7 L i) C & Ht

Carbon content (% of wet weight) Proportion of the catch( %) Proportion of carbon in the catch( %)
ik 16. 19 10. 57 1.711
i 13.40 3.27 0.438
Rl 12. 81 16. 67 2.136
il 14. 22 3.27 0.465
it 11. 36 7.36 0. 836
A1 3k i 16. 87 0.9 0.152
5 12.73 6.2 0.789
ELEAN | 16. 25 25.8 4.192
LN 11.08 6. 87 0.761
HoAth 13.0 19.11 2.484
#it 13. 965

AR R (1990 25 AT 5 2 B &GS 2005
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8 09 HORET B S L o o
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T, LT LLE . S AW Donghu Lake 168. 81 78.8
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