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2 [15,27 29] 2002
Table2 Nutrient canposition n mar ne ssaweed ( ) 4 6
(%) , 2002
C N P
— 86 ,
Laminaria japonica ( ) 312 163 Q379 [(15]
Uha pertusa( ) 307 18 Q302 67 t( 7)
Laminaria laongicruris 2877 140 [17] ,
Laminaria saccharina 2336 226 [18]
N ereocystis luetkeana 2364 186 (0]
Laminaria groenlandica 287 183 [16] ’
Porphyra ( ) (27. 39) *
U Iva lactuca ( ) 235 0 88 014 3
Gracilaria tikvahiae( ) 284 223 004 [14] Tabl D epleti bili f bival . B
Gracilaria ferox ( ) 20. 6 1 52 0 07 able 3 epleting ability of bivalves n Sanggou Bay
Fucus distichus 350 181 [19]
- (x10° ) (L/ind h)  (x10°m°®/d)
20 4 14 199
10 410 0 98
). cd” +2H00; =Cat0, +Q0, +H,0, a2 400 Q31
1 mol , 1mol  QO,, L
2 mol , Cal0; = x x24
. 4
' ’ ( Table4 Chanical canposition of sane
) bivalves ft tissue parts
(%)
' ' C H N
(Chlamys farreri) 4387 681 12 36
(M ytilus edulis) 45 98 7. 16 11 40
(Grassastrea gigas) 44, 90 6. 99 89
(Ruditapes phlippinarum) 42 84 676 10 76
(21 25] (M ytilus edulis) (Soapharca suberenata) 458 7 37 871
5/ (g. h) , , (M aetra chinensis) 42 21 6 73 10 57
(Oosterschelde) W estern wadden
5
4 7

Table5 Chanical canpositions of shell of

[26]
1999 45 8 10 ame filterfeeder bivalves

TC H N
¢ 3, (%) (%) (%) OC(%)
(Chlamys farreri) 1144 Q05 Q 09 0 58
13 x logms 3 4 (M ytilus edulis) 1268 032 05 357
! ’ (Grassastrea gigas) 1152 010 012 Q78
(Ruditapes phlippinam) 11 40 034 05 363
470M g /L, , (Soapharca suberenata) 1129 007 Q07 045
56 t (M aetra chinensis) 1152 017 019 123
4 5
e 2002 °
' Table6 Certan biological param eter s of
filter-feeder shellfish n Sanggou Bay
44%, 12%,

() 1632028 0290059 143+070 Q680 049
() 1265:222 443+078 70 75+17 60 4 06:+0Q 064
CHN , N (9 2235+349 627+104 110 83+26 54 9 02+Q 79
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7 2002
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Table7 Carbon removal by harvest of shellfish n 2002

<callop 935 585
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597 769 29 962 60 579 90 541
mussel 663 866 499 752 14 041 59 429 73 471
oyster 3625 548 2 360 138 21 162 266 469 287 631
clan 2 300 941 1209 142 75 900 131 678 207 578
other 2125787 1 364 856 48 948 149 207 198 155
total 190 014 667 363 857 378
, 33t , 86 t
120t
2001 , , 67
8 «( ) 1 600 g/m’, ,
800 :
5 , 400
16 x10°
33 19%™, :
Q 055 g, 6L/h, , 1997
16x10m’ ,8 Qo, 150 600 /tC®,
320t Qo,
6 4% , 18 72
: , ; Q0;,
86 t
Bl.c=z=F U R G : ,
( ,C  F , U R
.G ). ,
C, G 0,
: : Q0,
,G C , 613% 90 97% Qo, ,
( 8 : G/C 0,
25% , 2002 ,
344 t O,
: 86 e :
o, ,
(2 %1 Hayakava (Ofunaio)
4 23 g/ (m*- d)
: 2002 7
", 2002 1. 75
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Table8 Percentage of growth energy n total energy ncane n sane kind of shellfish
(Shellfish) (Experiment conditions) (p/C x100%) (References)
(Chlamys farreri) — , [32]
25 6mm 19 82
40, 3mm 16 55
65 7mm 14 19
(Ruditapes phlippinarum) [33]
6 13
26 82
34 63
(Grassastrea gigas) 17 19 76 [34]
(Perna viridis) [35]
6 87
5 45 84
52 43
10 90 97
(M ytilus trossulus) [36]
algae only 36 85
algee + silt (3 1) 55 69
algae + St (1 1) 57 64
[46] , chemical Cycles, 2001, 15: 569-576
76% 1/4 [3] ThamasH, Bozec Y, Elkalay K, etal Enhanced open ocean stor-
, 8 t age of CO, fram <helf sea pumping [J]. Science, 2004, 304:
1 005-1 008
[4] LiuKK, AtkinonL, Chen C TA, et al Exploring continental
) ) margin carbon fluxes on a global scale [J]. The Earth Observing
, Systan, Transactions American Geophysical Union, 2000, 81:
, , 641-644.
[5] CaiWw J, DaiM H. Cammenton® Enhanced open ocean storage of
’ QO, fran shelf sea pumping” [J]. Science, 2004, 306: 1 477.
' ' [6] HuDunxin Study on Chinese ocean flux [J]. Advances in Earth
! Science, 1996, 11(2): 227229 [
[J1. , 1996, 11(2): 227-229].
[7] Twnogai S, Watanabe S, Sat T Is there a continental shelf
, pump for the abomption of amogpheric CO,? [J]. Tellus B,
1999, 51: 701-712
[8] Coates D. Aquaculture production: Quantities 1950-2002 [ BB /
OL]. Fip. fao org/fi/ stat/windows/fishplus/aquag zip, 2002
[9] Shen Zhenzhao, ZhangHecheng China Fisheries Yearbook [M ].
Beijing ChinaAgriculture Press, 2002 [ s
M]. : , 2002 ]
( References) : [10] Gao K S, Mckinley K R U s of macmalgae for marine biamass
[1] BeatrizM B, Micheel JR F, Margaret CB. Ocean biogeochamis production and CO, remediation [J]. Joumal of Applied Phycolo-
try and global change: JGOFS research highlights 1988-2000] J]. gy, 1994, 6: 45-60
IGBP Science, 2001, 2: 1-32 [11] Flynn K3 Algal carbon-nitrogen metabolisn: A biochemical ba-

[2] FrankignoulleM, BorgesA V. Eurmpean continental shelf asa sig-
nificant sink for atmogpheric carbon dioxide[ J]. Global B iogeo-

sis for modeling the interations betveen nitrate and anmoniumn
uptake [J]. Joumal of Plankton Research, 1991, 13(2): 373-
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gress Series, 1990, 62: 61-72 Acta Ceanologica Sinica, 1999, 21(6): 138-143 [ s

[13] Meo Xinghua, ZhuM ingyuan, Yang Xisolong The photosynthe- , ,
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THE CONTRIBUTION OF SHELL FISH AND SEAW EBED
MARICUL TURE IN CHINA TO THE CARBON CYCLE
OF COASTAL ECOSY STEM

ZHANG Ji-hong, FANG Jian-guang, TANG Qi-sheng
(Key Laboratory for Sustainable U tilization of M arine Fisheries Resource M inistry of Agriculture
Yellov Sea Fisheries Research Institute Qingdao 266071, China)

Abstract: China is the largest mariculture country of shellfish and seaveed in the world The total annual
yields of these in 2002 are more than 10 million ons Among of which, the yieldsof seaveed and shellfish are 1 3
and 9 7 million ons, repectively Seaveeds can trandom dislved inorganic carbon into organic carbon by pho-
togynthesis filtering shellfish can clear out particle organic carbon by feeding activity and through the process of
calcification a lot of carbon can be imbedded into the shells at the fom of CaCO,. Egecially, amassof carbons
can be ramoved out of ocean through harvest, which must have great influence on the carbon cycle of coastal eco-
systam.  Through the activity of shellfish and ssaveed mariculture, therewere more than 3 million tons carbon being
utilized and about 1 2 million tons carbon being taken avay fram the shallov sea by harvesting, which is calcultated
basing on the data of annual production, the C content of both shellfish and seawveed and the energy budget of shell-
fish Most mportantwas that there were about 670000 tons carbon were fixed by shells and became the long-tem
carbon sink The reault not only discusses a newv clue for probing into the question of* missing sink” in the global
carbon cycle, but al® testifies that the aquaculture of shellfish and seawveed in the coastal ocean can utilize a great
deal of oceanic carbon directly or indirectly and mprove the cgpacity of shallov sea aborbing amogpheric GO,. In
addition, the relationship betveen the aguaculture and the carbon cycle of the coastal ecosystem is very complicated
and its interaction is evident, consequently, its biogeochanical process should be paid great attention for further
and deeply study as a science problam.

Key words Carbon cycle; Shellfish and ssaveed mariculture, Shallov sea
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