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Review on marine carbon sink and development of carbon
sink fisheries in South China Sea
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(Key Lab. of Mariculture Ecology and Quality Control, Ministry of Agriculture; Guangdong Provincial Key
Laboratory of Fishery Ecology and Environment; South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Carbon dioxide (CO, ), a main component of greenhouse gases, whose discharge is continually increasing with the develop-
ment of modern industrialization. More and more attention has been drawn to the " energy-saving" , " ejection-decreasing" , carbon
source and carbon sink, as the Kyoto Protocol came into force on Feb 16, 2005. The ocean, which covers more than 70% of the earth,
is the biggest carbon sink, accounting for 93% of the total carbon in the earth, 50 times as that of atmosphere. The processes of solu-
bility pump (SP) and biological pump (BP) driven by carbonate systems or planktons are important carbon fixation mechanisms in o-
cean. The concentration and global circulation of CO, are significantly affected by these processes. The coastal waters are significantly
influenced by human activities, especially the mariculture activities greatly affect the coastal carbon cycling and carbon sink capacity.
This paper reviews the carbon source, carbon sink and ocean-carbon-fixation mechanisms, and discusses the development of carbon

sink fisheries in South China Sea.
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1 IR IR-S BRI BB S Bk

L1 ®BiR. BiCHEE

BREESEZHELE/ANZ (United Nations Framework
Convention on Climate Change, UNFCCC) B ZEX A “IH”
FE SRR M KR P BB A RESE ALK (CO,)
FELE (CH,) %, KBESHATARM SR, &3l
BRESE L7 ANKSPBEREI, . EKREHAT
R, EIELE. 2IRWIEIF IR SILEUKRSE
HERAR, UNKRKPHBsm RSP Amk (C) Atn
HERHHE -
1.2 £IKEEHIR

1) 7R be

T, ISFRILA R, SRR, ABMMRASR
%, ERTILHRE R BT C WHEREARISEK, 20
4 80 R IR T W IR EHR B BUW CO, P HEE
(C) #4H5.4Gt-a™ (1 Gt=10"t), 90 £ T2 6.3
Gt-a™'t) | i 2000 ~2005 4EMFEF] T 7.2 Gtea™'?!

2) :hFlFARfE

TR FRAAE o BRIE, FERTE R A s
FREIER C gk C HEEsm, BAeESRERN
% CO HEitE . HET, HRMRMBOHER AN ERERER
PR R, ELREE N EEZEBHIE Y
WARFIREE, BERRANFERIIAERY 7.5 x10°km”, Kk
AR 1,45 x 10°km® P S ZAARB R, K4 B
EYRgREE, R CBRBEIKS, d£150 £+, A
RAGIATERBRANFHRC LT RAMY TR
T YRR Eam RSB CO, B R, B AT 23Rk L 1A
FIAS LRI CO, BZA AT PR R bR 31, 5% 1,
BHi iR, 1850 ~2000 4= 4 FhE ALY £ | FH 22 1k
(FERFARWBIR) FHW CO%HRE (C), £3kF
156 Gt, H1ETE 1980 ~ 1990 4F (& + 3t Fi| F A5 b F B CO,
SEHHERE (C) X 0.01 Gt-a™, THZE 1990 ~ 2000 4F -3
HERCRIE K K 0.03 Grea™'

3) EYTFRAER

KREHH CO,%57 000 Gt, LA 300 Gt pflith -
FEEYESHEEREEREIY S, FESDREPE
B, RIEYRFRAIERXEEEER Y T H C BA L
CO, I XEH BB R H
1.3 @BiFmBICEEN

BHRGEMIR E R KABRIL, BMEHESHE N AR
BAF 3.9 x10%t, HeBREmER 93% , 45 K5 50
ZAk. AL FEMLE, BFAREIHENE, CO, K E

BEWRMC . BE, ARBEHEAKRKFR CO, (C) K
5.5Gt, H#2.0 Gt gigEEmk, SEHRER 35%, T
REIRCIA 0.7 Gt 7

BEFR C RS RUBRBRE: (COJ7) MBREREALE
(HCO; ) BETHEAFFE. CO,TEMRKREMASIEZIE
A — N EEEH R TR CO,EBKERK BN EE,
HeigsK CO, 0 M K /NBOR F a2 s Y e 516/ #
FRF. BE. HhESEHEEY,

KA -G R E R EEL 74 Gra™' |, FE%EN
KRE-GEHRMGEIGER, BIEEX KK CO,MEL#HT T
W5, RAMAEE (box model, BM) FiI¥ i@ ¥ it £ AU
(general circulation model, GCM) 8 f¥FHE X KRS B BRIC
L2 ~2.4 Gt-a™ VO IR A B AR Y B 3
2050 4EHFEENT RS, CO, B UHEIA 5.5 Gtea™ %) py BT
W, wR—MIEEERE BN EERNKIL.

BT BHKIEE B RERWKILS, BEESRE T
HEREYBERRIC P EEE RKNIER, HEBE
WILIRER AV AR RAESRE T EOERHAEY . K3
B, K, OMARAMFIMEEE SSRGS

1) BUEY

TR AN R 55 B 57 2L i A 58 0 A 1R AL
i, KK R TR B DR (DOC), &8
HEAE RS UIRE R G IR AE A7, ETIREMR T 18K CO, 40 E, {2
BT RS CO, Mg Ky B . PEfht, REBOBHEIEEIE
FARIFA A BB Z 0 30 ~40 Grea™' U (EX{URF IR
BYERIMERKIL, HXRSHEILE R T DOC 73 f5 1)
REERE, UREEA YT RAE R AR CO, 5%, AR
Fi th Tl B LART 9 K S -5 9 v b TR DB 35 1 3 5745 ,
HA¥E DOC WA 7= KA WS RI RAE T 11 0.2% ,
TBLE DOC A 7= ¥R Rl R AE 7= ST LI E 8 I T 24 25
%, FENMRRAIEARZEWRIRT, DOC L2 Gt-a™',
X5 A AR B AR Y, W R A YR R
FiRE+SEENER .

2) MFKENEGE

IEEEINEAEABRKIEKEES, WTHREFRAEKS
IR A DB, TERBRER ST (N5E) EE C, [
DK CO, 47, NMERF=BHEKWEKFEMLFM, &
3K 1400 277 t, W] RLEIHEHERICEE N B EEZWR M,

S5 EYIE 21 CO, JRHEARML, RENGHEE T
BYERRBK PR VMR ALK /Lo DOC, JF Hid i Wik
KPR EEE R R e K B, FENEERAT
REAR T ¥ KR Y CO, 40 e, TR EE R SBRIC H 1 #Y CO,
KRR Y B, BET, KMEALFENEBEEC Y
REBABSRGENERZNRAETE, BAERENE™ .
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X RFRIGEHAT 3-D BB TR, BRERKENGT, K
ERG T CO, NRSIL I AEILY s ine (C) £40.2
Gt-a™, MAEANTFRBELMET, IR EFRILHN 1
BF, WRARIREE, HAX CO, N R MIEHEKNT #
HE (C) £450.44 Gtea™; WRXKBREESAT A MIR,
C MK 0.72 Gtea™'1' PR, AT 36 AT A S8 i
CO,ERR-BHAMBENEEERARZ —,

3) AMMESRSE

IR VISR A S R G, BAERE M ER
BE S o ABRVIEIE Hb A 20 A T AR K24 203 x 10° km®, T V5
ﬁﬁ%0%$?ﬁgﬁﬂ0gmﬁ” Bk FIRRE

, ITEIBHAEAE ) B R N 0.0426 Gt-a ™' B C AR
%Lﬁﬁﬁ%ahﬂmﬁ,ﬁ@@ﬁﬂﬁk RZE R
MHIEFAEMBA R, 23R KRB E R 1. 81 x
10°km’, JE4Ek CO,WEERYFEZ— . —H M, a
MIBHEE TR MG R L, C UTBHER R,
#2.9~7.9kg:m™a™'; B—JE, ARKREMAHEYE
BEEAES, AW TRABAERAZE ", BUTH®E
RIE R R RS BAM MR EBRE SRR, K4
60% f NBHIAE S RGH C #PLEE TR, ERERNTF
99.6 ~280.8 gem *a”' Z A, {EH— MBI, 2K
HAMMAESRGE S, Y C EARER4.03 G, H K
70% EZTESFE 0° ~ 10° A HIX . HEFBI2RRE
b, aRHAESREMBERIES (C) £40.18 Gt-a™, H
PAES 0. 16 Gtea™', F3ERREE 0. 02 Gt-a™'1®),

4) WMBEESRG

MR P K P RENASREZ —, H
BB E 2, 23 DOC R (64 VER FIFRAE
) ATl (SAmERg) SROEREM. W
A YA YERRIE T DOC KA AN TS, S a i
VIR RSEAE Y AR IR S T MBI X DOC A H, RAE
RSy (AfBiE 7% ) B DOC AR W S8l %
PORERES BRI, HRARERSH, TREREE Y,
SIRIMBARE X TR Y A3 DOC (C) £50.03 Gt-
a” P AR X AR BR R DT RUR BRI IR R A I E B AR
Wy, 2IRMBIEX KRS (CaCo,) FEREN0.084 Gt
a”l, AL ERKRGEBFEN 23% ~26%, KX
CO, M AAEEMLM >,

2 VPR BRI

HATE MM EHFERILG T EORAEYR, WEE
(BRER) ML (M) & (carbonate counter
pump) %

2.1 4£#ZE (biological pump, BP)
YR, XFHAPVIRZE (organic carbon pump), 23

FAYN RN C HRB 10 R LR R IUR A B TR
RS, AT, HPH. VIO ME — R 5 % .
EPTEXSBRPED M SEE WEM, FEHFF
Y5 B FREY AL CO KB THREIAENY), 239
HRA . Wk AEHVIES S B AP RERE. fila,
FIFE PR B DR BB BRI SR (N52), ™4
“EEE RN, IR TAEYFESRE, BT C MU, &L
¥ C VTR E -kt 2,

“TURIA YRR ZE” (microbial carbon pump, MCP) 2 —
MEENEYRE, EEEMBEYHABEHELSY DOC,
MHEBATEM . b, B — R WAL S RAE AT
EYEfE DOC, KA AERE D, BAIHAF C WIERM.
HTERSEIY A S BHE BBV 89% , Hit, MCP
EEFEERTE T AEEWNER. LEAR O MRE,
AVEETZAFEFNE AT ERNT, MEFEMEY
H 251 MCP R#EE AT EMIER 7. iR L
B, WMEFEHENIFEEY TR IR R
g 60% ¥, BT MCP 3B FEHS, KA
EAERBIEHERLPIT A

EVERRREFERMBAT I — R RE, R
EHEYEHRIEHATR, HERAREN C HEY B
YRk, FEEEBAREE, REVEASRERW., Bk
EBFR, EWEVEIENRREFEZFUTIL:

1) EFHMRG . EEFENERTMER, EVENK
RPFEERE, W NO; | PO;™ . S0 iy Al F At
FrAE . HEWACHR KT, RERFHEMERE, £%
EFLARMFERMK, SEXBARY HFLREHEEH
H30% , MEEC IR A% (Fe) MMTFIAM:. SeKFHME
Wesh PR R R REX R LA

2) Fe M{ER. WP IFE XKIBAK Fe YREEXTBEEMH
ARERGIEM. Fe HERAEIRBHT, HNA RSB
ZAMHERKS . EPRiE AR (IGBP) IEFEENRE
FESEHE I HE K R Fe TR, fRHEFIFEYAER, BT
i CO, B B,

3) BERMEM. FRRFE-BBOIAHRA (N) BREIK
B, AME—ERERT, FeAY (MESE) 7
DRI K P HZALHASR (N,) ER N KRR, WE
W KGR, BAERASRERE SIKF,
FFHEIN C SRR R FENRXER,

4) EXRGEH. AREE. AFRZEN, £5FZ5H
AT ERKIAR, X C G H % EAE 25,
iR, PSS MESEEE, BERRNESR, o
R, RS L0, HABBRWERY, mEE
K, IR, AERE, WM& ERK. HREE TR B,
FEEBEKRW CHith, ZEFEEFNRFEE, TR R
. PR RFHE, MEFRBIKTEE (high-nutrient, low-
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chlorophyll, HNLC) X%, AYBAEZEHR/PTF 20 pm
PRI Y & R T, HE8/M MR TR e, Bk DOC
% BN
2.2 RAEZR (solubility pump, SP)
REEFEEHYEIRE, IHGER. w3, TSR
AR C WY, K3 Ik BBEZENIAR K
Bk CO,BMER TIRBE KK, EESEBE, FilE
L RPEFHEFR R, B, BERRIAKBAETEZEF
WERRTRCR S CO,, AHALME M A RAT-Fir. b
FEKBREHRZEN AR, CO,EMEREM, BMmMIES
CO, BB RSH, HEGEBMREH KR CO,EAEHE
Wk, WE (BMREEHRE ) MiREY BRBRY WA
ERERM CEEY B UK C MIBSEER 2 R
S8 JLRFE., U TFEHEFEEE “BREEKRIL K
AERNEERE, TERHTERMILKAFEEZRE
BRAOFEZKmIEE, HRHENRKF R CO,,
KERES —NEER CO, M Xk, REFEFEELRR
ZKIUIRE
2.3 Rt (/K [m@) ZR (carbonate counter pump )
N, W RAMELREERET (N7, M%)
HEERST BB, Kkt CO,WRFERBMBRE, W
€O, (<), H,CO;, HCO; , CO3™ %, HEMERZEMFLE
METBES. RS RKN T ER N Ca°F +2HCO; =
CaCO, +H,0 +CO,, TERBRERES SRR C, &Rk “IL7,
(BRI 3 7 AR CO,, FERBREY “¥R” T Bk
FREh IR ST R 1) RSB CO, 1Y, ZERRL 1 mol BRERES ik
K4 0. 67 mol CO,BEMBIRS P £, X2 MARM SRR
DI E Sk g R R CO % “IR” 5 “IL7, EEH
FiZ (rain ratio) (FjZ = PIC / POC = CaCO,/Corg), B
TEH H FOG R W A IR BURL Y H TTHLER A1 DOC [ b Ze ok &
No WMEGEIEABERKTHBER CO,, WESHTFLS, &
RBEERRIC . BRERES M DT BN AR 87 28 1 4 8 v o I R
ToHURRES & BIBOR A RERES o, (R B 45 I A 1Ak P g B T
BUR KR i TR IR R P4, HARE SRR
BRI, HEMAIREX 2RI K RENE U EEEEE
AR,

3 mlERRIL R K R A ST ST 1R

TR ¥y S5 S B FEE MK, FEKFR
RGN R AR T0% £, THEMERM . JLEHm
AASERW L FES AT 10% %, @ FEIMEDS
NS SRS B, X FRIC wolk B S M8 . B
T M 8 3o 2 7 35 B AR 8 7K AR A R MK A R G
CO,, FFiE YA XLE C B KRS RAILEH, R
N OCHTRHERRIL . XA REANIE, SR EIRE T KK

RS, CO,RIRE A o Bk, BHIL M AL FE A
M 255 FEAYE S 6 & 1 R FI R B8 B I Y i K
IR C TR WS B = TES), BEFEFIFEY N
K, BERIEWEE, KEXK, PREMMENVELEY
BEMEESEYMILHE ARG IERN C. BAX
R EFRER WY TR F A XRWIE, HELEESD
HMRREE IR, EREYENBERBEREHEEMER T
Yy, MNEMHTRE MR, Lk ER_RMNEFEHEHE
TSR Co MR E I35 FRFE K M = 2 L
¥R C ZRITE, 2002 4 1 DL 3R 58 1 3 K Ak e
R C 21120 x 10* +, [H ka0l SR 78 T S HE3E A BRI 3F
BAEBEREMS,

BT EEAREKRKE, B1HESEREE TR
C1665x10"t, TEMGPERRIBIAh RIEHEEMHEA . B
SMESL, EHH TRARESINRELW, BE EARS
Rt FR AR BOK M E TR B ASRIE, BAER
IR, HBNEERILEE L REENFENNA
o LHEHRIRRENEIES, MREFMGEFEILEER
BRI, PR IR 3 9 vl Y B RS TC AR . BRI vl Y
BAFEARHFTRANREEEZNE L,

3.1 ShigiE Al E R A

MERAERTRE., AR, AVEHEFESA
FB) BRI SRM, XN TERE EFRLEE WY fE,
i P ENGIRE R 60% LA SNSRI —EL FREFRKTE,
KEAERL, REEFRBLEZ . B TZINEFRTERH
MBI RAEET, SHERFHE B FXEM,
W “BEHEDE” . MARBBRAERM N, B (P), Fe %
MREIETR (BEMALE) , WA AT RER B W HAE = 1 ik
W, RIS LR, KT SN R B R
B ER X, &5 EBREREES Y, i
R, BRI RIEEEARCEBRESE, HEHFHE
FERE AR FIRIR DL R BB S0 A E s I R m R, &
TENUHRERXIGHTRA BRI
3.2 EBFERFELCKRAR

KR RMIC L B R, FEBA KRG E
L ARBRAY ARBE LT DR, Xk CO,, #HEE A
SFMEREHAFEENY M, BTAESREKTE (e
cosystem-based) WL EFE RS IEM (integrated multi-
trophic aquaculture, IMTA) R—FERk. EEMFHE L
JerHEKFRIEA, TENHRBEEA, MFHERETY
BB RMPEIN SRR, C. N, PEEBEARERNAEYH
BRI AR, FRFEAE YU HRIE B IR R R BERTE R
T S RGUBRIEIR b 19 £ 25T B S H [ Bk ¥ ) P4 55 R AT
RARIBES
3.3 wEFEBURE L RBREAR

BHBIRAN IR E B BE EE Sl FEYER
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SEMNRAESR, FRERERERER, H5NR1ML
EHEEA, B EBFESRE, ERIPSKEARE
BREMFR, Y FRGREE, TFRIEF R
ARIFESRA, EEGELMN “REE” FNRMANTE
R ER “HRE” . EERT, REIEERP SRR
Wl A=A SRR . RIVE BRI, 83 5ok
IR Y R, SR A R A YRR S B S A P A R 3R
L, FEBHEEYSHEE, ATEREYRYEE, XBK
A AR IR S ML AR A P B
3.4 HBARARGHREAIEREHEAR

IR, MBI e R R RA AT I MEENE
FHMES RS, ERBRAKESRERE, HFEXZX
BABRGEF C HRBHEIFBEHETOT, fln, AEBE
BYEMERN NS BEMAE, PHERZERNEY L
BEF AR A WA . SRR Y, FRA I R4
HASRGEMESERT, TP X L84 25 R G0 [E Bk 2 g
S, WABTR B ENG A S RENWE SR
AR, LR BRI A TIRER AR
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