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S AR AR Y A N 2T I A K A BR 1 kR
(AEEE5E 2021, W T 2BRIEE SRMRE Hrgesiin,
IR AEIRAWE | R . Bom KR RE K E—RINF
540 #51(Orr, 2005; Pachauri et al, 2014) ., % #] K H IR
AR TR B A DB A S A Y B (RS 5%, 2019)
e 2 BRER — KR, fE 2R min i b i G
KHAEH . 2020 4 9 A, HiEFEFES LT HE
G B RS — At B < [E%5 )14 12030
AERTERHFAGE I, 2060 4FFTSEHUR Th A, XK
XAt AR Y T AR . S SEEOBUR B AR, FRE
T LR 7 58k (T AL, 2021),

WA B T A — 1) I 3 A ) B 3 B0 W i
TH BRI ATk, IR [ 7E I T i
OGS AL . MR AT IIR 2 1/3 LA AR
G SRR R B AR (IPCC, 2019), 7ESEEL
F g bR H AR b A EEAE I I RR . ZLRAR
R IR =Rl Ra RS RS, BA
[E] B et LR L TR KA v L B A i ] K S R
(Donato et al, 2011; Fourqurean et al, 2012; Ouyang
etal, 2014), FHuiIEA S R G0 SRR LA A S
RGLZ—, Bk Ay il 1 DX () B (Grabowski et al,
2007), ELAT AR A4 [R5 2y e A E K SRR A i (DL i
S5, 2011, FEUGREAE G TE A B DL 5T . PRIAR T A
) KA — A A, (HAEIGRE A= TR . Py ERDTAR
VET A ik AR 20 AT DA 5 KT il o S48 4 R 05 e 2
KA S M AN HG, (AL, etk
SE DI A W R Ry AU Y (Fodrrie et al, 2017), 4
WAt I ELA bk AR L R AR | SR B AR B | 4k
KR W) 2R SRR | OR3P RN D7 YR ek K 55 22
FpE E A AT EE(Dame et al, 1989; Meyer et al, 1997;
Tolley et al, 2005; Waldbusser et al, 2014; Ridge et al,
2015) ol Ab AR, kG A A AR IR 55 H T A
$99 000 hm?/a (Grabowski et al, 2012),

FEHE SO Y, A 32 2o A X s
IR I AR B IRV = AN R PR L 38U
IEDN Ty R SR N DAY BVl SN N e 2
F, DR AR 2k 2 JBE 08 5 () SR PG VAt A B b T
PRI, DA S YN AT RN AT B Y v DX A b
(Beck et al, 2009), dr— LRI, o T2 R
R & . RS PR AR AR AL AR I
AERIE N 85% A4t Wit A= 55 AR AL %, 2
Wtk ™ o ) R AR BE 2 —(Beck et al, 2011; Lee
etal, 2020), Jis I, & EWEA £ & A R,
5 BRA W RER GUARARL , TR =40 0K SR LG i P
PHE B B B4 (Beck et al, 2011), AAR3 30 A H W5

fife, TR E ALK EE ST VT ARG Ly SR i i
FPGFEREN ORI X, IR R R VLIV
KILO Wi =0 FBIRYIE S 2 I T G
B TAE ., HUGIELE RO R AT, IRE T
Wi d it by 28 7 RN T 4 W ik AR B (g 4
2021), PEiAA, 7EFRE L Bk, W Bk
T AaRETY AR BT AR B S, B A K i A KO
AT R o AR A AR N B AR AR AT R R )
VR TR 037 7R X B R R (2017—2025 4E) ), M
2017—2025 4F, Fk FEF 7 85 )i X 2@ it 600 km?
(9N T AT X, 4500 N T A e o | LG I 25 4 K S
BHE, I RO T FR AN TG A G
B ZR G5 B R B AR ) M BR 4K 2 3 BE (Ray et al,
2021) . ZRAMEREA VRO R RN ¥ 2K SR DL
AT TIRE, TR R LA D280 32 5 0 A mall, ml
PURCA TR FEME A | EhTR . 2D AR R R A a3 Y o
FANTT o FF R AT WG RERR I D RERF AT, B G R AR T
X B TR [ mi o B R

1 HER#ERIE-CIIRER RIRK

ER, TS P e b s i sk 1 D R 1% F 5 4
/b, AY Fodrie Z5(2017)%} 35 E LK% 3490 Rachel
Carson National Estuarine Research Reserve 3] [A] 5 £l
T A A R AR VR I T RE T R T AT . 3 A I i
(B | RN TG . H ARG A AL . TEHL
L, B T AR ERE TR A HIL . OB
PR AT R U158 BT B R R — S R
AARIR B AR, A LR RO R R, TR
ML e ik 2 DR B g D1 S8 BT A e, 3R A4
W R AR A e L . PSS SR BN, W TE) A VD IR
o DX A W e R AR AR TR, SRR R B
(710£120) g C/(m*-a); T FH7 LB R 77 321 Sk A ik )
FE R TSR, AR T Wi 5301 A (100+
40 g) C/(m*-a)F1(130+40) g C/(m>-a), W T A7 A5
TRIGTHEH, ZAYME . BEImENZR R K,
i A K B NS, VTR ML Rk g U
b ) R V) S e S R A S5, AR =
Tl 25 DR R R/, A A K R AR, DRI AL
AR R AN, TR R, FEWGRELE AN [R] 43 A X 5k
AT R[] BB IR AR, WA A ] g2 Ak
TR, A T AR AR YR o YR A BLAK
UBGHR AR, A A R A b, i TS0 1E H
B, OB, G T T e AR )
U5 MR, M4tunaEa PLaUTR 8w, Ak K
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PRSI, DU FH AT Sk 5T 2 BLase, A s i DU o
Al Rese AR BT o A 0 A A R A S AT
FE BRI TG I [ e B i FoE , TR R4 (2011)
A T VL R K A B 336 TR 52 T S0 s ffe
LS8 B [ B, BT A G e D1 58 4F [ Bk 5
450 g/m*. 2R AR (2020)PFAL T T G RO A T4
g e ST e, A BN T AR DX 5 D1 5 4 i1 i 1 24
540 g/m?, AR (2014)FIZET 4 (2016) 1Al T
AN TRV SN T B 45 DL 2 () 81k & Phiillip 45
2019V Al T4 WEIEES L . AW A . DURAER e
HA Bk . Dame Z5(1989)PFAL T4 WGTE =Y . ¥
BHUCRAE A XA X BR DU RS2 . S5 4b, Veenstra 55
(202 V)MF 5 T W8 100 5 45 ] 00 DX S Tt AR 4 e A 2R
A, Ridge %5 (2016)fF5% T £h 1A 1 S 4w i X 2578
L R G 1 ML %, ¢ B A il X A [ SR R T 4
BE . P e R VA AR B kS R R B B

2 RImiipRERIRE-CIRER R BAERTE

2.1 HHRSSUIER

FEWGAES AL AT 8 45 S R[5 5 LU, 44
e A A v ) KA v i i T AR RN S O Ak T
B AR o 285 Ak 3 AR A T P 8 TE LR 1T LA
1A SRR T L TAEZ A, IS AR AR FBA N
S S B A 1) AR S R (UL BT R S, 2011
AR, 2016; FKAKNIZE, 2017), HAT, NEIERL 5
PIALENE AR 78 20, AR 2 A d k. —2
A LA MR AT F A HLYIIE B DL 52 A HILBAE ; —
SRR B FE M S B TEHLER B F(Ca* . HCO:%5)iz by
54k 55 A ALK R 5 (Johnstone et al, 2015).

NATTE H Ny, DU A0 A FH 2 B3 ffke 7 6 11 e
FRER B 1, P LA K s JCHLBAS IR AT, 1 Wik
SR R . F B, RS R KRR A
fete, PIDUZRERIE K 1 BEJR Y CaCOy, AR 1 EEIR
M) A AR . S R e R R . Cat
2 HCO5 =CaCO;+CO,+H,0, A3, T ilEK A% nh
YER, B 1 BEIR CaCOs, KAV IA RSB 0.6
JEE IR — A8 AL % (Arrhenius, 1896; Taylor et al, 1991), i%
i R 55 I A PR RS T i FR S AL (Ware et al,
1992) ., 67 A W TV b I %5 5 R il — S P bk ) 3 A
FATFE 1251, % Saderne %5(2019)fF5¢ & 3,
G BRI DR v A AR PR BBl TR 65 1) AR LI 4
TR (8~37 Tg Oy i D3 A AL T 4 47 — A ALk
1) 30%. 74k, H van Dam Z£(2021)%} 36 [ 2 H 1A
TR PRI 5E & B, BRI BOK iR TR R it ki

T RE R A Ak, AT R R B KR R bk
AU H EERESK S5 (01 1) WAR Y, “Bik PR ER S AE 40 1Y) i
) RUBE b o KA A A i i R B A B A b, 7f
FERRTRES B LY S — 3% B il AL 2 ROV, FERR TR ES
TE G R, BRI 1 BE IR AR AR 5 2 R
W 2 BEIR A ARk, BT DABR R ER 2R N % e KR A fk
TR o AN, DU A5 Ak i A v 25 B S ik PR 3k 11
TRIRER B, (HAKIARTR BE3E N, FEAK T TR 7K 4 Ak ik
PR ff JBE O 1T 2 AR AV VG 2 R WAL R /R — S Ak ik 1) B

(Broecker et al, 1966; Stumm et al, 1981), ZESHKE,
DU AR AE o 2 2 RS R R AR IR 2L, A —
FE B Ak DTS AS AR AR R ehEE v — A A m M i e
JIHIFEMA S BRI B S KA R IR Bl A DG, DL
KA FE Pk pH (E . BREE . MR JCHLIR 3
AR AR A3 TR I AR Al )R A B 2 AR R I A 1) G
HSEEIG T, 2016).

2.2 HHHREYIARIER

SRR A M DR FH 8 5 4 5 AR W S TR
AN W7 7K A B 1 U ) L 20 D 2B 2 A K
TR )2, BRI K ARG LA AN JC ML 3L 5 2 DU AR ) vh
(3 FE(Newell et al, 1986; Dame et al, 1992; hirim
A5 2011), Zad BEEEER T AKAK—UER Y 2 18] A RE R
GRFR, EREEY MK 2R BK R R )Z
(Dame et al, 1992; Smyth et al, 2009; Jud et al, 2020),
TIAN, R ) E AR HE TR A T LA i v
TERE ) JR e %, 3 R KR TR IR I R A 7 0, %
TR AT D — 25 i e S A AR R R 4 RS IR (1 AR A,
2010), #& Deslous-Paoli ¢(1992), Bayne %(1998)%0
Cranford (201 1)WFFRHIRE , I8 &P DA 2 A0
15 388 A Bl P R W B B 1 18 i 2 K R SR 4
AR AR AL, FE AR AR OB v B AT, DR
DUZEBE A B R A ALY T80 LA IR A, 2 7K A
LR B — o BUE S, DURIFaR A s HE T . U8
B DI AR ZE B K AR BURL ) TR BE R (B 7E 1~6 mg
T H/L Z[A](Bayne et al, 1983), H4b, KRR
JE AR/ INFIRIURE ik 75 15t 55 PR R 255 i D
AR ) 4 3% 2R (Grant, 1996; Blomberg et al, 2017;
Levinton et al, 2019) Fifi #5 7K (A 50K P v B 1) T v
8 A PR DU 2 SR R 3% A B L B BT ST,
Deslous-Paoli %5 (1992)F 58RIl , 4K A rp ik 4 ik
JEART 10 mg/L B, A5 (E 5 2 A il i 1) L i)
BT L YRR T 10 mg/L B, KAREEE S RS
ARG BT 1o E—E e BN, e
P D1 2818 3% A i 2 i /K A JIURE 00 R T ) 3 o i 35
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(Bayne, 1998), KRiffsrsRM, NS HAERBEEEE
MIREST, HAREEEEZ AKRBR YRS KN . TR
WeBE | EFRM AR R S R, DU £
P 8 1 6 I 3 v ik Y 2 i B AT AR S i) (Barillé
etal, 1997, Ward et al, 1997; Arapov et al, 2010;
Cranford et al, 2011). SVASKE , 4HW5mkiE o 4054
WU ARAE FH SRR A BILAR () 3 R A7 7K AR S50k 4 R
2 B KRR AR RO NS Z H I R
Bernard(20 1 1)BF5E & B, L6 INEE RS L T8 Ak 0 e 2 - 5
IR BRI AL, B L% PR, 4R Eh
53 VAZSAE s 28 T8 XHE R DU . Newell 45
(2005) . Kellogg 2% (2013) . Pollack %5 (2013) Al
Chambers % (2018)ff 53 th & B, 4105 A= My Ui BAE I AT
B R EIKIEE VUKL 24T Wi TR . Fodrie 5%
(2017) 3 52 BIF 52 41 W5 1k 25 % 2 47 (taphonomically
active zone) A LK & &, & IIHA VLR F ik
30~270 g C/m?, 3% BeAg HUBRAE T4 W e A 403 50 2 LA
T, FEARWE T WA Y i ER AL A R PR AR, AT LA
SEEFRAR A B [ B 3558 o 35K 158 BH 4t 07 6 P [ 2 1) TR
YA AR K —3 5342 AT DA SEBR I A7 Y

23 HWFEMERIER

53 2 2 AR A ) A K S X B ) R R it
e TR NN NI $IN P - Rl 3 R (N B
2010; FHIATHEE, 2016) DURERARLA SU A K [l e
ZURSE L EREE | KRR ik B S5 R K 152 0 (Dame,
2016), AHWEFET )G, ARG ZUA] g 2w bRl o i
BN I B ORI, A R SE R
BLP 1 SR AE LA T, B DO AT ML 1) — 348
5%

2.4 HEHREFEIRAE A

SRR SR A AR A A O rh B AR R, SRR AR
24w X EL B PR . Boucher %5 (1988)MF5Y &
B, A e DX A Y 4 O A i o TR AR T
A 35.82%, Bahr (1976)%& B, 4Tk X 4 5 0F- 0
ot o A B T R 1Y 48.1%. Dame(1992) % B,
S P W 2 A A S R BRI 10%
Jackson %#(2018) % B, 4 Witk v A 73 — AL A HE ik
K G AP AR o i T AL A ST R R R 4
R YR DU SRR BT 225, ST HE
TR P AR A e i o o AR T S T HE R A L )
FHARIRE . 2 R (2006)FIE224E(2014) 53 B FF & T
H SR K A W Y B IR SRS, R B 4 W
(Crassostrea gigas) F-ITW#ERE 5 B RE =AM L

W53 IHE 14%~25% . 11%~22%22 18], X 15 HA 4 5
WA FH RS TR0 B T REHIRIH T AR K — 8B4 &L WUt fL
AE FH 15 5 o

25 HUFHEMIERRER

I o A DX 35 T P L A 0 o T A 2 A g i
WRITT AR Y — > B FE (Newell et al, 2005) ., 41 Wik B
HE R BREER , #E Bahr (1976)0F554R38E , /K ifi
B D K R A R R T A AT 3k S0 mP. e
32 2% i W A AR A R T DR K U RS L T U0 TR B
FARARE PR UTRR, 1A 05 1 DT R A g A 2R
N7 BBk O B (K ristmanson et al, 1997; Lenihan, 1999;
Chowdhury et al, 2019). Ridge Z(2016)0f55 & ¥, ik
T8 101 S 0 g Tl A S BT AR R HE R TR A
EhEAEYIR . Dame Z5(1989)F 5% &P, 4 WAfE X K
PARISURE P 7E W) BEAE T 51 0 e DO R 0z v 1 4 G
A TTRRAE 5 R r s DT AR

ko R T v ER A ] T R 40 1) i 3L e ok % L
BWHBAEM. ¥E Veenstra ZF (2021 FTHRIE , Hu5
HEE X TURR ) ik 110 55 W 36 A28 8 11 T 4 A B 1 1
FERUGHE R LY 2 A% a0 v AR FR P DR e R 2R
AT LA R 131 g/(m*a), X 528REE . W
AR B ) B AT 24 R 2R A 2 (Nellemann et al,
2009; McLeod et al, 2011). 754k, Kellogg %(2013),
Fodrie %£(2017)f1 Feinman Z£(2018)#Fs5th &, 4t
A A R S AR S S B ORI R AR TN, A HILR 7 i
TR o X 2 W e ] 0 DX sk mT R R E R BRI X
(A M, 76 Ridge ZF(2016)F11 Veenstra Z5£(2021)
AIFGE H B S W i A 391 o7 1 878 R i MR AR B 30 2%, £
TR RN AR T KA HLRR 4R DX, A 4 W )
FEYTFRAE R i $ i T R e i

26 HERMIRYBRFER

TRAA Y TR 5 M W e O RR ) PR TR B — S
RN o TERR AR, 4 W5 DA 9 2 0k vl il
BT 4t W A Xl P B VR R [E] K R (Dame, 1987,
Ullman et al, 2013; Chowdhury et al, 2019), & Dame
(1985) X5 JrT 11 380 [ 7 4+ W ik A BF 58 & B, 15 em/s J2i%
S e DX AR ) PR I I A MK AR N T
15 cm/s B, 4H WG AE DT AR 9K St i LSOk ) 5 TR Ry
F s YUK E KT 15 em/s B, AR TR S—K R
TA LA URL ) I B R o . 15 em/s [A] Bt 0204t W
Tl DX KA & A T it 1 5 IR G I I ARt ok o A 7K AR it 1k
AR A WA DX, A ) TS B URR Y i i K 1
T o
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2.7 HIREINRY S Y LER

S 5 %) A TR FH AT BE 2 40 1 g e X DT AR
Yy AT MR 0 20 f A AN — AR . R e S R AU
B BE(Ray et al, 2021), 45T X IO H A HLEK 1Y
Sy Ak 2 BER T UUR N R R 3h i 0 R 3R 2
T 1Y IR 43 i AE T (Dame et al, 1992), HET, {UA />
i I R T % G R ORI A HLBR Y o R T Ak
5T . Jackson %5 (2018)3 iz FF J& 4 Wi e L AR 4 H JE L
B ) TR TG AR5 R B, G A RN+ TR ) 4
) AR B FL (AL 1 1, BB X UT
TR — AR T &7 LU IR o AL, Green 45
(201238 38 75380 [ 7 V0 J5T Ve ot R A i 15 s 52 55
5 PR 5 B X T AR SRR R o A R R
FRAEINT 13 F5H 6 £, UG HBIXK IR = SR
PR TR IR T OO, g ) i 25 ik T R
AR IR = SRR, 7351, Bahr (1976)B5%
KB, T AR IO /N TR JEC AV S 47 AR A0 R O I T
9 SR AR 24 o A W e R I 1) 20% 25 4 o 3k BB BT
FKEWH, EAFEKTRYIASE T, U ity h A
ML o i ARV E RS2 i B K] . Ray 45(2021)i8
TR T —A A 7 ARG SR 50 S5, & BUA I £ 1F
RV VTR B OR = AR R BL G R A 7E FR A S
U, G0 A5 AT RE R AR 0 N AR R TR B R
AR H T S AR R W X TR R e R A
FHl(Ray et al, 2021), 7E4EWEIEA SRS T, 4T A
[ % & B Beat i, HutBy b — A ik SR = SR
B R TS o TT B S5 BT AN ]

LA UL, R IAE S i i IR I D BE AR
KSR, AW YA Ve . Gt
o A A P T AR P45 R R B O [ SRR Y
TR, FRWGIT AR | A i DR ) R T RN A A
M 45 ) 32 5 2 0 R B — B AR e e R s A
PR I AT 56 [ 46 [ . R — Ak i i

3 HUpRERRIECINBE ST

T 7 A 0 R R R P R R TR B R B 5 R
S M A e 61 2 B (AR OB . BB DO AR
DUSEIE 10 MRS iR (TR W) P 7 . ORI IR W0 4 fi
VEFDA QAR A R b A B o o R 1R R 8 B W
TR SCSHAE W) | R HEE A DRV 1) 4 X 3 (40
I&, 2019), HAk F AR A AT ki Ay A Wi S ok A A A
G RE B IR D BE ) BN R AR BAE Q014 T
H AR IR I A BT T 58 1975 K 41 W5 (Crassostrea gigas) i
WS, A 1 HEARTE T8 0.25 g R4 Z

o VAR, FTRARIHI KM 7.53 g dik, Horfr, BR]
FHIRIY 39.16%8 1o M- W A5 A6 A/ F B B R B v
21.33%JE B DL FE AR, 39.51%IE BAE M i) .
DRITIT , A5 4 1) ) i B 29 B T 3 3505 4 B4 s L 3 114
M. 1.42 g (I DLSERR . 0.19 g FUBRIATRER T 2.98 g fY
A= TR o IS 25 R 0 P TS AR A 11 2 1)
Bk, B3 3 A My T RR RN A= W AR P 1 5 B B
SR o TGS L0 R WA E RO i . 534, KR
T 57 B W DX, KA SR ) o ) BT CRR AR
SR R KA TR (Dame et al, 1989). Z75
RSB, AR T e KR AR AT
ANid, FEVCRR AT WU o3 fife i B P, AR I i A K
TURR ) P V7 500 B 58 v B e DXk, 44 g e D) ] 8
JE R AR YR o 5 B DX K A4 S0k 4 v B 554k
SN R R W AR MAKNS
AP | A o i A R 55 ) ARV DX P o R A 45 2 5 W 4
MERRIEIC DI RE R B

e 7 T R S ) RS S AR B A A o e 2 355 o) ik 1)
TR, A B AR s ] o AT . IR
A= 7, T PRI o A B 3 Ao R B K AR
TR | B KRS R | RO KL | IR SV TR AR ol
IR S R Go A Yy BRI A G A i % | PGP 5 2 55
fER, ATRAAE kA X Ak e . KA S A K, 41
R G 7 1 (42 A4, 2006; Sousa-Dias et al,
2007; Croce et al, 2014), FEi R EFFEmRICEE S,
JCREILFE 2= VB Rl A N T ARG A 5%,
R 0 i 3 T AR R R E B A B R R AR S R
55, JERGIT 200 hm? 4805 R TR0V g AR AR 1 A 1) D1 s
MAEB ARG, WEWR TR S REWILEE S
(K412, 2021), Chowdhury Z£(2019)0F5% LB, 7Eh
TR G AT, R T R VA AR ) i — 0 A
K sie, SR o i BURI AR W AR 2 I R L A,
UGS HLA R A R X a2 . Haede . Sk
DL SE AW A 77 1 (A FH (Peterson et al, 2003; Xu
etal, 2019; Zhang et al, 2020). 754 i ZH S
WARIELE, AWK R EY R, FIm, 8%
YIS 1T T S IR R A A7 R B B A R B S 1, T
PLIk BBk EHAE B BB (Mariani et al, 2020; Martin
etal, 2021), ZEAT 5 , FHUGEHE S KA S | ERVEAY)
VS A v] LIRE BRI | S [R)4 E AE AS R Sk
ILHE

4 HtURRERGCIRETT R R E
SRR | R RILTREMRAR R A R G
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WG AR Dy 1 Al AR BT AR AR = T4
ZA(E#5E, 2009; Moulton et al, 2015), FE4EWHAEA
PEREIR G DL, A 05 Tl T80 P A7 LA PT LA S B A
PG, SR, T AR W AR Shl R
A gl L) AT LA R R X S AR IR A 5
oI LA S AL BRAE 2P 91 1R < (Fodrie et al,
2017). #& McLeod 5201 D)fliit, £EREFAELAT 20%
) SR A B HE O TS b SO R S B
M 1700 AEZA, 4Bk T D FerfE geaon 5 i ry BkHE
W2k 4 42 Mg (Fodrie et al, 2017), X EBIR T4
WAt Y Bk . ARTRIIAE o AN SR A IR BLAE AT W A AT
BB, HEFRE TR R 2 A7 T 2 B BRBRE
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Abstract In view of the current global warming trends, China has a "double carbon" goal, which
reflects China’s initiative in assuming the responsibility of dealing with global climate change. Oceans
play an important role in achieving carbon neutrality. Oyster reefs are typical coastal ecosystems that
contain huge carbon reserves and strong carbon sequestration ability. Due to overfishing, coastal
engineering construction, environmental pollution, and climate change, the global oyster reef is in a
seriously degraded state and urgently needs to be restored and protected. Oyster reefs released CO, to the
atmosphere in the processes of calcification and respiration and also bury large volumes of carbon during
biological and physical deposition, which makes it uncertain whether oyster reefs are a source or sink of
CO;. To explore the carbon source and sink function of oyster reefs, we summarized the research status of
the carbon source-sink functions by oyster reefs, analyzed the key ecological processes affecting it, and
discussed the characteristics of oyster reef carbon source-sink functions in different conditions. We aim to
provide opinions and suggestions for research, restoration, and protection of oyster reefs. Until recently,
few studies have reported the carbon source-sink functions of oyster reefs. A study of an oyster reef in
Rachel Carson Reserve of North Carolina found oyster reefs have different carbon source-sink
characteristics under different environmental conditions. The reefs on intertidal sandflats were net sources
of CO, [(710+120) g C/(m*-a)], whereas shallow subtidal reefs [(—100+40)g C/(m*a)] and
saltmarsh-fringing reefs [(—130+40) g C/(m?-a)] were net carbon sinks. The concentration of seston, water
temperature, depth, hydrodynamic regime, oyster density, individual size, age, reef size and structure, and
sediment are important factors affecting the carbon source-sink function of an oyster reef. The oyster
calcification, biological deposition, biosynthesis, and respiration processes, sediment resuspension and
decomposition processes, and the physical sedimentation of oyster reefs are the key ecological processes
affecting the carbon source-sink function of an oyster reef. In the process of calcification, oysters absorb
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bicarbonate to form calcium carbonate shells and release CO, to the atmosphere. Whether this process is
the sink or source of atmospheric CO, is controversial. Biological deposition by oysters can transport
large volumes of organic carbon to the oyster reef sediment, the organic carbon accumulation rate can
reach 30~270 g C/(m’-a), which is equivalent to the carbon sink rate of blue carbon ecosystems.
Meanwhile, juvenile oysters have higher biological deposition rates than older oysters. The physical
sedimentation in oyster reefs is also an important process of carbon deposition, the complex physical
structure of an oyster reef can slow water flow, attenuate wave energy, and facilitate the deposition of
particulate organic carbon. The influence of physical sedimentation by oyster reefs reaches far beyond the
boundary of the oyster reef, the area with a carbon accumulation rate higher than 100 g C/(m*a)
surrounding the reef can be over twice the size of the oyster reef. Water velocity is a key factor affecting
the resuspension of oyster reef sediments. A study of an oyster reef in an estuarine intertidal zone found
that most uptake of particulate material by the oyster reef took place at velocities below 15 cm/s, and the
release of particulates mainly occurred at velocities above 15 cm/s. It is more conducive to achieving
long-term burial of sedimentary carbon in oyster reefs with low water velocities. The highest CO,
emissions from oyster reefs may come from the oysters themselves. Therefore, oyster respiration should
be one of the main sources of CO, from an oyster reef ecosystem. An evaluation of oyster reef carbon
source-sink function needs to comprehensively consider multiple and complex biological processes. The
oyster reef carbon sink functions do not only include the ability of the oyster reef habitat to bury carbon,
but also their ability to improve the primary and secondary productivity of other organisms. Oyster reefs
can promote the growth of macro-algae or salt marsh plants in the reef area by improving water
transparency, stabilizing water flow, weakening wave erosion, and accelerating the biogeochemical cycle.
Oyster reefs can also improve the productivity of fish, crustaceans, cephalopods, shellfish, and other
organisms in the oyster reef ecosystem. In general, oyster reefs and macroalgae, salt marsh plants, and
marine animals can jointly improve the carbon sink capacity of a coastal ecosystem. If the oyster reef is
not damaged, the organic carbon buried by the reef can be preserved for a long time. The serious
destruction of oyster reefs by human activities causes large volumes of organic carbon buried in oyster
reefs to be released, which easily decomposes and returns to the atmosphere. The estimated global carbon
emission caused by the destruction of shellfish reefs is approximately 400 million Mg, which destroys the
carbon sink and storage functions of oyster reefs. Therefore, protecting the existing oyster reefs and
preventing them from being damaged is important for reducing global atmospheric carbon emissions. At
present, the formation of oyster reef carbon sinks have not been completely clarified, and a unified
evaluation method of oyster reef carbon sink functions have not been established. There is no clear
conclusion whether the global oyster reef is a sink or source of CO,. To clarify the carbon sink function of
oyster reefs, we suggest research of oyster reef carbon sinks should be given priority in the future,
including: 1. the effects of oyster calcification on carbon exchange between seawater and the atmosphere
at different time scales; 2. the dynamic carbon budget of oysters in oyster reefs; 3. the carbon metabolism
beneath the taphonomically active zone of oyster reefs; 4. the synergistic carbon sequestration effects
between the oyster reef and macroalgae, salt marsh, phytoplankton, and marine animals; 5. the effects of
global climate change on the carbon cycle of oyster reefs; and 6. the construction of carbon sink
evaluation technology for assessing oyster reefs. These researches will determine the formation
mechanisms of oyster reef carbon sinks, build oyster reef carbon sink evaluation technology, and establish
oyster reef protection and restoration technology to improve the carbon sink capacity of oyster reefs.
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