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*1 EESHRERLCHER

Tab.1 Source/sink of carbon in China marginal seas

/ */
region researcher sourc(:: /g?;lz.:;rle)ng th reference
Bohai Sea 284 [9]
Yellow Sea Kim 6008_916200 [[190]]
East China Sea 430 [18]
188 (9]
Tsunogai 3000 ** [10]
Wang 1300—-3000 ** [10]
South China Sea 1665 [10]
* CO,, CO, ;¥

Note: The value means the sea is an atmospheric CO, sink; ** indicates including partial area of the Yellow Sea.

£ 2 JtEEFEILER 2000 FEREEHKCONEREF-SCOXmBE
Tab.2 Fluxes across water-air interface and sea surface Pcoz in northwest regions of North Yellow Sea in 2009

CO;  /(uatm) co,
. sea surface Pco, */(mmol-m2d™")
time
range average average flux of CO,
3 March 261-444 322 -7.2+1.2
5  May 330-469 392 0.6+0.6
7 July 305-566 405 1.5+1.4
10 Octuber 338-534 441 6.3£3.6
* COs, ; CO,,

Note: The positive number means the sea is an atmospheric CO, source; the negative number means the sea is an atmospheric CO, sink.
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Fig.1 Fluxes across water-air interface in the northwest regions of North Yellow Sea in 2009
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(DOC)
(POC),

23%

0.22~3.35 mg(C)/(m*-h),

(1.44 + 1.30) mg(C)/(m’-h);
0.56~4.41 mg(C)/(m’h),
1.22) mg(C)/(m’-h)
a
POC ,
POC

R DOC 87.
11%
CO, ,
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POC POC

23

(243 +

, 90%

5%, POC

DOC

B

POC

24

DOC POC
414 Gmol/a 106 Gmol/a,
DOC 2
POC
47.4%~79.2%( 65.6%),
s 72.8%~97.0%( 89.4%)

117.40 mg/(m*d),
5.73 mg/(m*-d)

CO,

CO;

13%

4

12.4~148.2 mg/(m*-d),
0.8~117.4 mg/(m*-d) POC
53.00 mg/(m*d),

8.18 mg/(m*>d),
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, 6.65x10% km?, 80% 20%
1.25x107 t , ,
30%
s 1t 878~952 kg
[20] , 75%~78%;
s 750 kg 561 kg
, 40% , 44% (
)
, 35%~40%;
, 80% 1976 18 km®
, , 1990 47.7 km* | 5m
(Mytilus edulis) 1.76 g( 46 cm/s 16 cm/s
), 0.13 g; s 16 cm/s 2 cm/s
8.5 ,
kg [ , 4.11 mm ,
(Chlamys farreri) 230
mg/(g-d), ( )
5.04% R )
31.2%, 27.39%,
( 3)[21]
) 3 , ,
1.4~1.7
It 1.4~1.7t
£3 HEEBAEZGFEEFETCESEHRBEED
Tab.3 Yield and carbon fixation strength of cultured algaes in China marginal seas (¥ t
parameter e
2000 2001 2002 2003 2004 2005
kelp 830410 797730 841540 883617 922496 968621
laver 48159 58399 67062 70415 73513 77189
pmdu"ﬁ;;;’ezcu“ured other 343429 358681 393071 412724 430884 452428
total 1221998 1214810 1301673 1366756 1426893 1498238
kelp 259088 248892 262560 275689 287819 302210
carbon fixed by cultured laver 13191 15995 18368 19287 20135 21142

algaes
other 94065 98243 107662 113045 118019 123920



3 709
total 366344 363130 388591 408020 425973 447272
120 ~150 t 36 Fig.3 Distribution of carbon fixed by phytoplankton in south-
45 40 ’ ern Yellow Sea in autumn of 20052
~ t, t,
40 t ;
S, 2020, S =3.882 3+ 0.044 7Tr
—0.049 45-0.232 7pH+0.944 0(PO4-P)
3 +0.372 0( NO,-N)+0.398 6Chl.a
(R=0.920, n=27)
CO, (Tr) (S) pH (NO>-N) (PO4-P)
, a(Chl.a) ,
, , 10
( ’ a
(NO»-N)
422
300 >
5 s >
, 2005 : :
95 1634 mg/(m*d) ,
586 mg/(m*d)1*¥, 3
38°N
65.2%,
37
360 4 ’
35 , 222x10°t,
_ y - (1.369x107 t/a)
EYCN b
|\ i unit: 16.2 ’
330 . | | mé(&)/m>d - ,
h D4 1260 I28°E 3.0, 6.7 81.6
[22] B



710 18
36.8x107 t,
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Tab.4 Seasonal variation of carbon fixed by phytoplankton in China marginal sead®?
/[mg(C)-m>d"}/ /(10*-d7")
s / 5 primary production of each season/daily fixed carbon /[g(C)m>-a'y
. (x10°km"®) 6.1
region area /(10°t-a™)
spring summer autumn winter PP/annual fixed carbon
Bohai Sea 77 309/2.38 468/3.60 305/2.35 151/1.16 112/8.62
Yellow Sea 380 623/23.67 596/22.65 418/15.88 111/4.22 159/60.42
East China Sea 752 625/47.00 612/46.02 527/39.63 475/35.72 204/153.41
South China Sea 3500 260/91.0 190/66.5 280/98.0 550/192.5 408/416.64
total 4709 164.05 138.77 155.86 233.60 639.09
; , 10%, CO;
30%; , ,
1.74%, , “ ”
5.79%, ,
(4]
s CO; .
4 b
, 40 ~
50t 21
CO,
b
> COZ ,
; 3 1)
CO,
b b
CO
2 ’ s - ( )
’ ;0 3)
CO, , CO,
, 21
EE SIS
: . : :
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Carbon cycling processes and carbon fixed by organisms in China
mar ginal seas

SONG Jinming

Key Laboratory of Marine Ecology and Environmental Sciences, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China

Abstract: In the paper, carbon cycling processes and carbon fixed by organisms in China marginal seas are reviewed. The carbon
cycling processes include CO, fluxes between atmosphere and seawater, carbon biological pump process, carbon sink/release in par-
ticulates and carbon transfer in fishing/culture. China marginal sea is a sink area of CO, in the air, but some coastal parts are source
areas such as the Jiaozhou Bay and the Changjiang estuary. The mean annual sink strength of atmospheric CO, in China marginal
seas is about 30 million ton carbon per year. The source/sink strength is controlled by sea surface temperature(SST), phytoplankton
production and seawater mixing process in different sea-regions and seasons. The amount of fixed carbon by phytoplankton is about
6.39x10% t/a in China marginal seas, in which 65.3% carbon is fixed in spring and summer. The carbon fixation ability of the South
China Sea is about 4.16x10® t/a, which is double of that in Bohai Sea, the Yellow Sea and the East China Sea. Fishing and culture can
increase carbon sink strength. In recent years, the yield of large-size economic seaweeds in China marginal seas is about 1.20-1.50
x10° t/a, so their fixed carbon is about 4.0 x10° t/a. If the seaweed yield amount increase by 5% every year in China marginal seas,
carbon fixed amount of the large-sized economic seaweeds may reach to 9.3 x10° t/a up to 2020. Therefore, algae breeding is an
important technique for increasing marine carbon sink with multi-values. To reveal the fishing/culture eco-environment, establish the
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method for grading the carbon sink of fishing/culture and study the recycling period of fishing/culture carbon sink are very important
in the future.

Key words: carbon cycling process; carbon fixation; phytoplankton; fishing/culture carbon sink; China marginal seas
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