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RO TREARVIZTG IDAR HE 2660715 2. WHLIBHERY: Wil FHli 316022)

WE  BrATRRERAEPRRRRILARE, EEAREFAEA. BEHEKEEF
H, THREME COLHBI™ LR E RN, R AERMFTREFT L TERAER . &
FANEAN R g by a2 PR Sy, R ER IR EAERZNY W, BRI EEFR LT K
SRR . BHEREAN M UAKBABEEE R KEEDFREFFHEEOHBBLERX,
BAMEAEEMTRE, BRI EWEKE, LI &N EEBRC Y R A SUH X8 E X i #4
Fr iy R, ME T E W AN A K L T B AR R A A e de S 7 AT AUk, &
YRR, AR A RO A S R RATERILY 8P EEE A . B VUL F 407 B 5%
PR G AE  ERL Y AR MR YR IC T E T RS T AT RE R, UK

AR R, THEEROLRR SN R SR BB FESE

KA

FE 5 RS S181 XEAFRIRAS A

H T A SRR AR N AR E sz, DL CO, M
F AR SRR BB AR, 2Bk IEAA TR ARAS 1
Ki#a# A (Olufemi et al, 2014; Princiotta, 2009), Hiltk
AR IR R . HARKE . BRI R AR
H 2 i A 2R B (Patt, 2014; Shuman, 2011), HHJ,
T 2B BN ) R DA A 2 B, — SR s R = AR HE
HQAHE) s WO AR R COy B0, 15
HER AR B D A R IR R, HE— B R L2
SUF R, THNCRERE 28 R AS Wz, U FE i #h2s
ZEV% R R, LA AT DL I ik 28 B HE s 2 U R s i &
J&(Van et al, 2010; Chen et al, 2009; Chen et al, 2007),
IPCC (2007 Kl LMK ERRIRE K R
Ve B = SR TR A AR B L WG Sk Ll . B A

WEEA s B RRID; ERR; CORBRE B
TEHE  2095-9869(2022)05-0142-09

E 2009 4F &m0 CEEmR ) I T PEaI AR
F, Rttt 5 i AR W 6 A VR R BBk, BT —
A (55%) 2 AR W (AR AN . TR . g
B RML A AR FR A (Cheryi et al, 2016; Nellemann
et al, 2009), HLIEVEA 4 2R (%) fiff A7 B (8] AT A4
TR, RV A ) A B 7 5 BN BT PR Y
0.5%, HAEY SR YT 0.05%, (HA4FEE
A1) ik it 5 Bl #b E JL P A 8] (Bouillon et al, 2008;
Houghton, 2007), HULATLIE i, BkEFAER . i
AERF IR R VPR T A B

TRE TR [P B R R R SRR BE 2 2 N E R BAE
F, Hodr, A& I 3h 0 i A 25 28 G R AE B1 e
WS ELA EE LRSS, Il 7R PR BRI R AR T R
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FFBZ R, Al RS s AR . AT
PERRAL B EE 2 AR 73, Wl BRI I E kAR
RIS Hh AR AN ] P AR R R, T A iR AR
— BBk A 2 R SR BRAL AR FH (R R 4%, 2016) .
il B A T AR AN R G S B W B b R, A
W, N AR AR SO A A il 7 A RE A AR BRI
IIfie WIRHOATE N — PP BEIRTR Y | IREE AU R Al
Jia, BEIRBE ARSI RIPBTEAES, &
LEHER_b T R A= W B IR A, Jf ELI ROz K A A
PILURIR R B, DO N A, SRl i i
R, 2 PR BRIl K 8 25 R G 95 8 A 43 AL
A FAT, X TR RO S R I B
FEHE o M, ARSCERR T I SRS TR O Bk
ICEFTE R, M 1RO B B I e B T e L
B, DU S PERRAL IR S5 XU s 42 fHE A 2
2%,

1 EiE¥inmCEM
1.1 @ ERiC

REIE TH2O1T) B YR B il , K HE SOl
ad Il A P S K A A R OK AR R ) CO,, I
3 2ok ORI S ) 2 B AL Sl AR ) 7 i R B RS 1 K AR
H R EHLE . BERADCEEH . DIEMIEETT N,
2 | F e 2R S AE KBTI 0 e B2 B MR 1 RS
H CO, KR R, BRI T RS CO, MIMREE,
FF8 7K b B R 8 BB RS o i AN
EIR R A ES SER=YT 0.3 b ] a4 A Ot
(BRI, 2016). MRIEaIL MY E L, ANTFHHRIE
L A 7= 15 SRR RETE BUAE IR, N sisg . Il
KIEHE . VRO . BT O LA R B il 5
12 wBFEHE

Ebr QR ER2 1) h e, Bk
HORTE IR A, FEHAE T S N TE FG gE
JC it (Salvanes, 2016; Seaman et al, 2016), HlJi# i {73
A E G B, N AEROKA LY, SCAE SR
1652 Fntanll FE IR B SR P A5 o IR EDE IR RO E SR
HFWHEARRG B, R e EGE S A T A,
WEBE O SR, MR R B . R
FIH SRR T 3 B, BERE SR el BER , ol
WA ST, SEEL D TR AT RE s A Gl
LM ARATHR, 2017)0 HEFEHBCIAE ]y — o 8 1 il
AR, RN TR Ry . RSB K
AR, EEE RS, WSS . R R R

FEKAEAEWBTIR, SRRl A SR —, X9
B HAT AR

2 EFEWIREICHIE

TRRE O T BN TR SE TR, s
FRUGRE R S AR A B K AR A B R
T, I A B AR O AN FEAE Y GEIR , T R v A 7
NN TR A 7S R G 15 RO SR i
Al DL JE L AR AR s, R T 5 A AR M A 5 1 A
b, N Tl 45 TRE UM 9 JE 3 550 W] o372 ) T ) 3t
A, FEN BT R 2 E R oc R ik Bt B2
AR, SR HEPR AR 0 A K, E & PO A D R
M K H5E R RRAS 5 T W 5 | B8 22 1 VAR WA O X
RAE, REEXAYZ A Y i (Reeds et al,
2018; Koike et al, 2016; AANHEEE, 2014), HEEH
e e 408 v S8 3L PR ) S0 P M A 7 0, R
FETHEAAE X CO, Ffb i, Rt B 18 &1 I
HAE— WA N R B A /EH (Hu et al, 2021;
JES7 S04 2011; Tang et al, 2011), AT Ao 9 #E75
P VRV I T IR0 R R v A e U AR e R
J& (Fang et al, 2013; BEN1E, 2009), Z=4JE5E(2011)%)
KT8 5 P P B T 5 SR I 9 e B, Vi R0 A
&, a2k, WFEESS | 2 (Sichopus japonicus) A 1)
YA TR R TR (201 7)1 B AR AR Vg PR 0%
TP WY [ R R 2R 6.728%10% t, — 5 TE, KRR
PR E AR REN R, IF B &
VXTI X A Wy 0 VA 2 G VE T, o 2 T v
WG A YR R it 5 55— T, R EAA W
EATWALE: i 210 S 5 320 1032 ooy 1 i 5 % e S e
YIRET , 1RERTE B WA B SRR R acR, B
RO AR AR N TARRH A, BT 974
Wy VA SRR R 6, F38 3 SR 3 43 2 T 1 7 i S B
i .

2.1 FiEEY E R

VE IWEAR 0 15 o K A ) BB ) G A 7= o AR = 1)
0.2%, HIRHET HBRIE 50%M9I20 4 P (PN, 2011),
1 R ¥ R X B SR IR R A S R AR R
TEAFIRE RS, HOLBAERXT CO, Y AL AE 2 Bk
PESH T R ELEEME- ., 2019 4 5 A KNS
t CO, W T 83T 0.0415%, AIl3E T 122 300 JT4E LA
S B S iE SR GRS, 2019), TEM 2 BT, BREEE1(2004)
R R, EERANRASERANEL T, KH Co,
WRERLH 0.100%; #5777 AE 9 A8 W 2 P R 43 ik
R MRS H COL MR E IR 0.011%(R 4%, 2008).
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S BRI IR IR A (0 AT [ R 200 36.8x10° ¢ (Lalli
etal, 1997), o, rE . B ARG TR
[l 290 2.22x10° t/yr FBEIREE, 2006; A4 145,
2008), BRI IEIEAE Y B Ak HEY 6.03%. 1FE
tYIREE O EAE EIEFI CO, (Dewar et al, 2006),
— 7, WD THEKE) CO, 23, BEHEE - K
SR R ZE, HERE KA Co, #EAMK T
Fi—J7 I, XS LR L Y B S HE R B R Bl
Wy, - S Y ) 3 R AR AR AR AR A L
Tk B UTRETE B ALY Hh 2R 2 R 2 B 1 AR W 5 o
(Pouloton et al, 2006; i FE ¥, 2002),

7K A (2018) . A4l JE A (2011) A1 3K At 45 (2006)
WEFE I, W P07 N T Ao ) 8 35 ) PR i AL 0 1)
PR A Wyt AN 3 0 T [R50 VTS A T
Tifl X2 i AR 0 AE 9 4 -5 % B DX %) ARy 43 A T
1) 0.963 T &3 #HE 180 d J5 1Y 0.863 F1210 d J5HY
0.685 (FE5FF4%, 2006), N THAER UG 5 R FIK R
AHEAE AT, 30030 1 7= A — R ) TR, 1 R
JE VTR Y BT A LT 2 KR [R]85 IR B W 5 (L
etal, 2017; ZEWR4E, 2014), 123F T I WA K,
P TSI A 7= TR o Gl N T i X R
HRET, TFIEEYI R SRR XX, g
VoA &, N T Xy £ SrtER
X RR X, R T fa ik dt i R e o A K B
— 2 W B AE T (BRI 0445, 2013) . 24045201 1)X)
RO 25 N T A e 7R O M TG s 21 7 Y i 2
K a kR A B 44 X & B, BErE e B2 Bk
R F a & HA T EOERT I A R R AR BE AR N, 15
R A TE 0~0.5 mg/m?, HIHEJS 78 A Tk X
T —AEMR a g EXE, DaR a s rsk
P AR IR, A5 KV VO A T A R BT
J& , MEX PRI A Rk 25 T 937.40 kg C,
YT 3.44 t 1) CO,o FRWFREE R BN, RS
PR T £ 1 s 15 0T 38 0 Ui A 0 ) s Y B g LAY
WEERL

22 BEKERVLE

WL R SR I RO IR A s 2 — o B, FELILAR
IR R G I 32K | T bR LR 2 V8 Vi dsk EL e 2 L
TR PR Ry B AR R I VRO R i IX, I S
B R RS AL G T ¥ B RSN Ry At Vg 3 2 B AL A
BHL, PRAPOR A S IAEE A B EA RO [k
g, FERERA R P R E AR . kiR
Sy AT RS R R ALY 0.2%, BRI A & F)
TR 10%LA | (Duarte et al, 2013), B [# & i#

FiKF 83 g C/(m*>yr), LA MM 21 f%(Duarte
et al, 2005), AERVEHRUUEIA HLER B9 if HEAE 9.8~
19.8 Pg C, #1242 Bk bR 5 3 [B] 4 58 VR AL TR
YAt B F(Fourqurean et al, 2012)., WHIIRAS R
i S BIL RE IR ERTE 3 A, B, ERIRA
By T o 3R FE RIA VS KI5 (Zostera marina) ¥ 2
P R R L) R 543.5 g Clme-yr) (55 W45,
2013); Duarte Z5(1999)% 30 FhifF &1 (144 7= 11430 R,
TR B R w0 7= 14494 0.003~15 g DW/(m?-d),
e T A P At R A R B B AR S R G o W0 I VY RS
VR 13 N SR AEAR G 145 9 B, 9l R A VA PR T
#6100 cm AYRR SMAER A 66 337, A4 T 10 512 3%
[ NE4EHY CO, HECE (Green et al, 2018); Hik,
FIREA BN EIFYREEE ), B IKAES RGN
FE I ) B VR ORI A A AL, I e ] 7R
1 h AR 73%IR BT R, HBURE ) () 10 o 1ok 2R
T RIIX ) 4 f%5(Agawin et al, 2002), VTFEF]HEE
() B 2 3 1 FAR 2R 0 [ E AN 5 1B 77 (Hendriks
et al, 2008), fEEURIAT WL A HERR . HE I, VERE
FIRACHGS ) B PR DT P4 i PR R 38 182 g C/(m?+yr)
(Gacia et al, 2002); & [E {75 Je Wik 1700 hm® i 5L
Rt 10 4K E S5, BRUTELE A 36.68 g C(/m?-yr)
(Greiner et al, 2013); Hi1if Posidonia oceanica i %
FRUURZ DLFAEY 0.175 cm (JERER N, H& 0
T TG, SEGEAE VTR A PR A A B R
At (Mateo et al, 1997), B, #HIRTTRYIAL T
fiff 3 R LA BN SR 3 SR &K

2.3 HEUHHRE E ER AL S

b i 2 P R A 5 81 2 A K R 4 3R 1T
B — Fh A= Mt 2 45 (Coen et al, 2007), 2T i
PR RS 2 — | TESMNTE | i v g AT
FURF VRO N, 45 (Ostrea gigas) 2 i 14 i 5 A= P
PR, PRI PR L3S R GG R P & 25
TAEH . dtumiELL 2 Aoy R B EmoTR, 1 F
OEF SR KK P i HCOH 1kl CaCo; 5%
e, M E RER ¢, H sl Ca*'+2HCO;=
CaCO3+CO,+H, 0, FH15 1 [ 25 A 3 7 X A 4k 18
4 AT 72 1 TCHLEK (CaCO5) LA EE BT B A K
W RE AR, SRl UAE H SRR S P AEAE LT 4
(TEHTREE, 2011), it —B9 B A0 1) 1 s
fie, LAAME%(2019). Marie 25(2014) FIZ2 1774 (2013)
FIFH R SR 4 03 576 A 4 BETT R 4 i i () 8 5 AN T
TE IR, 0 R 5 0 PRI s 42 114 ) B 8 T
RO LR BERE ) B OB EAT o AR WA S5 1 Rk [ 2
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75 2 3 3 Y A K ) JI0RE A LB (POC) fi A1
AL, XHE M DB o A B, D12k
BRI A MLAR R A A A A B i B B AR 2 21
A (ST R AR, 2006), LHTRAFQOIDEETRILHA
TAEWRRE ARG O, THEL 2010 AR VT F A T
SRR 19.98%10% t, A0 14)fhH HISEM
VA A 3EE I, 64.25 hm? MR 9N T Al R A 5
B A R FE 2 297.5 t Co 2 SRR (2020) W4 2 V5 1 v
Wb N T R A B A W R4 [ e A A, AN T fa
TR AR 3 B B A S A 0 1) 1 A 158.5

A 7 30 e A S A e ) [ B, ) R A
FRAGAE YR DIRE N T A LA (1) T R RN 3L, 38 o 4%
BT BB A R 8 /0N B IR 00 e A A R K ) 36
R, M RE N B 8 7K v B 7 R A L4 LA FE (8
B A BIKEIR)ZE , IR A ML DR 2
WAL 7 A HLE TCALR B A2 TR h (Fodrie et al,
2017; K& EFZE, 2000; Hatcher et al, 1994), [H]H54 5]
AR O AE R o RIS, A e A K R S g e AR ok
W EE, ANWHERNIE AU G R B, A Ak A
A ) RIS B4R 5% (Breitburg et al, 2000); 3 [F # 5 3
BETN IV e b T R R /K P 2 A I A A S 4 1)
Y IR IR K I £ 212% (Humphries et al, 2015);
Peterson 45(2003)X] 3¢ [E < jg #K &2 v A 4 Wi ik i 4 7
fHEA, 10 m? il X P &34 £ 3SR KR T 7e 2 s W i 7
HEAHEIN 2.6 kgo HHWRHEAE R R G AR BT Rk
R RN — R T KA A YR R
24 EEFHORHIEGTE S K ERYLIE

B TR I A A T VR I A 37 Tt M B DR R A R
L, R 2 T I E B B E A 2 S |
B 55 44 5 K R T PR RO I R R S B AR,
BB O A AT DA R B R 455U s, s B
AESTIRE . WAV BEE R NS NS
W BEIEEY R A (RO AE, 2019; AR
A, 2015, EAESE, 2007, HEAESE, 2006)%, HAK
ARRICTHE N TR, 76 58 LR A K ik i R R, 38
I AW TEIEAR ) A ALY CO, M IR H 3%, 12
R PERRAG PR BRI . AR, W Sh i B A R
R — ) CO,, [HIT AR ORI 2 1 BF 5% %
WY, WEVES it [ B AR B Sl e U A 1
iz AR, B B A 1E (B R BESE, 20125
Pershing et al, 2010; Wilson et al, 2009; Taylor et al,
2006).

02RO I LR B A ), N Tt i
XHANHEE IS EAT R R FIR I ROR , B4 5F

QOIDXI P /NG & . Wil 23R 5 B F H IR
T = 5 A N T A DX R I X & B, fa X £ 2k
FRAJEXT IR XA 1.8 4%, P35t & X IIX 1Y 3.5 1%,
TR A T B 3 TR IX . PR
(2014) % 78 5 TR K AR X B4 10 28 0% PROIR Bl 4 7 0 A
KL, R IX 2 B 25 O I [G - fill (Sebastes
schlegelii). ik 7<%k i (Hexagrammos otakii)&s, ff
ifl DX B D il A R T 7S 4k i R 28 R E Dy A R XY
9.36 8o K IRAF (2005 )X T M 15 N T £ru itk A= 40 5 5
BRI, N T AREROIUE 4 9 2 RE PR &) AR T
Ham, X CPUE HeA&mERTHE N 1 £, 2% E
{1 JE G I PR B G P LA — 8 AR VR, X Ry
T VERE B 2R B B R AR Tk B E R, i,
T REGER B F AN BTE AR B ASBTIR OC ,  EA
B 10 2 TR IR KA ) 7K R e REHLIAR TS 35 1R (Smiith,
1930), FEFKEEKIFER, Na*, CI', D& Ca*,
Mg® 45 0] 38 ot g 9 WA AE P o A LR P, R 43 Y
Ca®" ', Mg*' 7E il o 15 il 433 (19 HCOS T I Ak R
R RREZSE R, BRIRER IR IE AT K)S , DUTE K
otk R £R A+ Jé (Wilson et al, 2009; Walsh et al, 1991),
Wilson %5 (2009)fii 1142 BR AT il i (1) CaC O, & v 3
Tl CaCOs A= = 1Y 3%~15%, 1% 26 WA 15 10 28 AE 4 Bk
TCHURRAG PR STk T R B TeHL . 53— T, AR
P 23 WAL R S, TR Y B A A
AR EER A H AR, &5 A P A7 1
L HRY LK™= BB T iR >, FAEK
A b £ 2R S OB AR ORI I, 3 0 S B 1
I T, 2011) AH H FiF AR S0 28345 19 ik
ICAE AR W, A7 E N BT S R DT TE
FEEAFETRME R, TR A 5 110 £ 25 0 e P vk 2 Ak R
CO, HE &2 K< (Mariani et al, 2020), B4R, ¥AK
FExF et J A7 R U s RAT A AE S, (HI AL
I Xk 81 2 110 14 5 5507 E VR PR ARG B8 | TR rh 2 #E 5
e (A HEVE

3 EWIMRE

T R A0 X A 2 R ) e A R 3 9 Y
FAPIREC AT BN IZ BYEIIE, SRR Il i B kAR
Z—, (B A D5 TR AR FEATS A T 20 PR B
B, U D 2 B AR U TR BOR M A 253500
BRSSP EA T T A B0 [ i A B, 1R R ST R T
FERCA RN R B T7 T AW SE o B X AR
TC Y 2 BURAR N3 R A O M T RERE L, A SCHE T
ARAAF I ACWT TR LA BN A
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31 BEFEFHESREHRBEIIITERERIE

T FE TS R, T A TR R 2k R L T AT
AR A, ZERE R R AR R, HAR Z A
A MR, i L TS TR PR O A S
FGERVRFIRE o 1 BRREA A 158 A AN [R] 1] D N\ T A fe
BPEMOA LSRG PR RO RS R G 1
Yyl R G R T PR O A S R A, AN
A BEIFAEMOA  BAL IR | AR B R
QLBRE 1 I A3 PR RO 07 A0 2 5 R T s AL 2 A% ke 31
SRIEMIZE S . I, WO A 28 R G I LB 5T
WHA L RNEMZAENE, T R e s, Wi
RO A A5 R G A A W v 2 R R R ) 190 5 2R A
FEWTTE AR RO T B e AL . TEREFN I i e 5
A WO B I DA 1, g AT G [ e AL B ) 1
TERO AL B STRR DT ORISR s SRR T AR
[IBRGREU 7L 1abe 55 N B U =W U R RE S €71 S
TRAPHOR, 2554785 B (e 2 E R A X,
T JR 3 1 O R SR o . B A 1) s D00 A

32 BFEHHHRICTERAEERE

VR DR . B 5 LRI AR TR A e v LA 3 o 2R
BRG, AEEHEEWNIY . 5415 . RIS
g, SRR S A RS RS, BT,
(Y . = 7 I 0 2 e R R R B Tl Ve B T
FERCA TN, I35 S AR R i K GO P R 78
X HERRE . WO B AU EBOAHOR R
F B R Ay, LS R O A B
R TR BN, 23K R R S5
KA I8 (Wsycott et al, 2009), 3B Ak K i BUE 1k
(Wikinson, 2006; Fabricius, 2005), & [ 37 1 FL1)
2T 2 A 5 e 3]V E ) Y 22 R R RU D 4, 2013)
PR R o I B K O B Y VR O R B Th 2 AN 4 2%
AT 55, WFCHERR . IR O B A
T AR SR HE W O R I B AR R A7

gt , 2K 85% AT Withi B T 20 2Kk, TR
149 TR SR s A B T 4 Ak T 4 2 1 R3S (Ermgassen
et al, 2012; Wilberg et al, 2011; Beck et al, 2011), 7E3
FE TS . SRS | KT SR, s U v i A
W& AL R AR AR, T8 B A R R, R
PEE ALK . SRAEE S . R A 2R L
T T R S e L oL S A= S T se, BRIk, BF5E A
AR WRREAE S HR , i e G R Ve T A R
TR I Y BT B

FEXIA RIS B 0 , R 5 TRV E O A
BENEMEY NG ZE SR EREGEEHEER,

W RIA Z o0, RTHEFE NI E S R E
P, S5 A= W BT PRI TR A AR R T e ) R
Jrks RS TBTEHCH I B, ST LA B it
FI B i [ Bk i CRARAR S, 2019), SEBHK IR B A7

33 EEFEHHmICTENZSER

FUR, 58 TR0 407 A W [ e 8k 0 Al 5 T 5247
P, RSP THE I AN IEG, ELEEEAOT
B 2 ORI A X e — B — X GOfe Tt 19 (a2
MR WK, RSERE ), LEER
A B RGN N — DR R B B AU LF
A, R EE ST T PR O R AR R B it B T H T R R A TR
A E AT FETT [6] , L I PR O B 1 AR HECSE 5
TR TG o T AR S R G B A | Bt
H I A L e v T AR, SRR TE RO
A AN, S A 5 HE RO B 4 52 2 A
Bip I By i PR P R, RO IR 2 5
B — I E 273

PR M ER bR KRR % , 776 1 LBk B 93%01)
CO,, JEFPEIR R IIRRA AT T X fife Bk A2 AL, IR
WML E 22 4x . NZRAR R R IR 22 U R Jj By B G %
AR o BARE (oI 2232 B AS [EAH G 4L 2L
HEE R ER, HHATCA (BB TTE)
B It A EALHI (COM) BTN AT, HERpR | I | i
8 M A U Y A SRR PR LR ), IR AR RS R G
i s TR ASE X R I D BE A [ Bk 2 A2 AR 4T3 A7
TEAIL, T8 WA B 0 3R A 45 IS ML RV o A ) B HL P g A
SRGENMFAL . PRSP OIS AL S
eIV I Dy A ML Y AR IR AR S ARG, X L
ROV K 45 BAT B W, R ) B A B
B R K G IR FR A B AR, S 4R T I Vi Y P
D SREEFE o BIETSIF R HOA I LI, AT A TR0
WlEREA , EESLHEFAEROA AL T 5%, Rk
A 2 €0, 5 JiE B Bt PRIE JE R AN B SO, SRR I
55 ] R LR A3 5
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Research Progresson Fishery Carbon Sinking Associated with Marine Ranching

LI Jiao', LI Mengdi'?, GONG Pihai', GUAN Changtao'”

(1. Yellow Sea Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences, Key Laboratory of Sustainable Devel opment
of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Carbon-Snk Fisheries Laboratory, Marine Ranching
Engineering & Technology Research Center Research Center of Marine Ranching Engineering and Technol ogy,
Qingdao, Shandong 266071, China; 2. Zhejiang Ocean University, Zhoushan, Zhenjiang 316022, China)

Abstract Marine carbon sinking is performed by "solubility pumps" and "biological pumps" and has
significant advantages related to its large carbon sequestration capacity and long-time storage
characteristics. Therefore, blue carbon can effectively mitigate the greenhouse effect caused by CO,
emissions and play an irreplaceable role in combating global climate change. Fishery is the primary
human activity in the ocean economy, which has an important impact on the carbon cycle in inshore
waters. Fishery carbon sinking is an indispensable part of blue carbon sequestration. Marine ranching is a
healthy and low-carbon fishery model that restores the habitat and conserves aquatic biological
resources. Construction of marine ranching could promote the ocean's primary productivity and expand its
CO; sequestration capacity. Moreover, increasing the resources in marine ranching can improve carbon
transfer efficiency among different nutrient levels in the food web, accelerating the deposition of
particulate organic carbon. In marine ranching, there is no feeding behavior in fishery production, wherein
photosynthesis of phytoplankton and large algae provides food for other animals. Shellfish, crustaceans,
fish, and other organisms in marine ranching areas rely on plankton, benthos, and fouling organisms for
nutrition. Fishing of economically important fishery resources completes the "carbon removal" in
seawater, which is one of the typical models of carbon sink fisheries. Therefore, marine ranching
construction is an effective new way to expand fishery carbon sink. In this study, the research status on
carbon sequestration mechanisms, processes, and potential key factors of the national and international
marine ranching carbon sinking was summarized based on the definition of marine ranching in China. The
critical roles of seagrass bed, oyster reef, and other typical marine ranching ecosystems were analyzed
concerning the inshore carbon sequestration. Fundamental research directions were suggested to further
understand the carbon sequestration mechanisms and carbon cycle, and explore amplifying marine
ranching technologies such as the carbon accounting method, providing support for the study of marine
carbon sinking amplifications and strategies concerning carbon peaking and carbon neutrality in China.
Key words Marine ranching; Fishery carbon sinking; Carbon fixation; Carbon peaking and carbon
neutrality
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