REDKRE 2022 48 12 B, 29(12): 1693-1703
Journal of Fishery Sciences of China

DOI: 10.12264/JFSC2022-0262

MEFHERX CO, BH BN IFTIEE M AFR

Hgw', FW0T, EIM

L W, AR KSR E SR %, IR ) 266003;
2. F SRR SHEART E R L E i L A Sy I RIS E, IR Wi 266235

ME: MK IR R 7 4 CO,, (H R T AN R IR S Dk R ER A R A 22 5 K, 5 BEAE 7% JB T IX B IR 6 1R 3%
AR AR Ik 1 S Al SRS B i A 120 i T O COL BEMCER: o AR AT S0 KE 4% 7o A 1 i Bk A 2 i e rp ™ A2 1) C O, TR/ AL
B BERE SO &, TEFSAE IR, @ (H AT 7R 5 RE ¥ XK SCARAETR, L Se 85 A B2 PR B R 0 9 €O,
EiZid B R CO, I LA BLATE R PRER AL~ BT 45 R B Doy (HERBLZ R AT, EHIE . R A
TR Doy (HIA N H Ak, FRIEIE DN BRIR £ 28 58 A DXCBRUPE 25 53 T U8 gy (L, RO | 30 5 0 IRV 114 °F-
) @y {59019 0.79, 0.72 F10.72; FENKEZERFNG—TH), FMIEEXE Do [HE T REES, b, 2005
B 45 R W BN 9 D BT Bt D TELBEIRE 19 BT RRAR . 7RI 5 T 18 "CUS, P (EL T W 10 3 2 T T AR
Pearson HHIC/M TR, MBI Dey (05 RIZKEY COy 73 FAHSCMER 35 (P<0.01). fR)5, FETHATHH AR
HIVE N @ (KT, FEHEMVE SEA IS4 = 5 3.2x10° ¢ 3, MV 208 e i A7 DU 52 AR KA T 447 1) K
SHERZ 1.084%10° t COyo ABFFERI UL Doy 1T 7 IR X B R AR 1A 2R RFAE (30 1, SRS A 3t ik £ D1 255
AR B CO, B, A A 20 DL 2R MR IR/ i RE T S fe flt— e i 2%

K ML, DZEFRAE; FILIER; BRERERIR R, BRIUE,; AR

FE 45K S: S931 MRRPRERD: A

AR, SMEARRR A H 2558, IRE A,
R AR (COo) Y Rt HE R 3 Al — K
EE AR ER A EE N RN TSR
KA CO, 43 28.371 Pal?! T B B H Ak
B T 40.53 Pa, WIRAERFILA I CO, HEHUY
KK, FbFE] 21 K, 2559 CO, B4 oK
K#] 75.99 Pa LI 1P, s ETE 2020 4R A E A%
K BT 2030 452 Bk I8 1%, 2060 45281
P AL, CO, JEHERIT R S X — H bR 9 B # ik
1o MR RERERAG I A T E ARG Sy o IR
SR AR AR ) CO, 2 5 A T3 shHE i i,
T 25% 0 ME PRI (5 ) 35 B 1 L R s R
APl 2E T FERRAR R 2K B CO, 43 FE(pCO0) K
STEL AT ORI ST FE I, ki A 00 G0 X S g vl

K B H: 2022-07-25; 1&ITHHA: 2022-09-16.
BEL£WB: LAY ARE2EIE LT H (ZR2020MC194).

XE4HS: 1005-8737—(2022)12—-1693—11

T A R X R, X P I T A e A 1
THFEE KT CO, AR M (HCOs), Ml HH
FEARIE X 1Y) pCO,, FELK A CO, 1) MK i
Rt 33k BRI X IR o A BRIV TR R ALY 7%,
BA PR H L 1 B 14%~30%"), i 77
WAk 5 s 90% Hir D2 IR A X T 3R 7l
VR DX AR BIR VR /AR T 3 AR R R 92 e T

DR IR 2 B R 2 1KY pCO,. Filgueira
VO AN MDA 13X — B o FRBF DL 2K I £ 3
JiEE 7K pCOy; VAL AE L R AR DTTE 1 mol
i) CaCO; &A= 1 1 mol 1Y CO,, HAER TR
Ca*"+2HCO5 = CaCO3+H,0+CO,, /KB A 5 72
BRI EL ZE iR R, COL IR AR S, #8743 CO,
H5K5EIE M HyCOs, MG H,CO3 £EKH R A

EE BN ¥HaEM1995-), B, Wi-Hasd:, W5 b5 E . E-mail: jiangxinkun@stu.ouc.edu.cn
WS 25m, Rz, HoEorim oK ™= 3288 A48 = 16 3l 5 M A B/E A E-mail: 1_li@ouc.edu.cn



1694 Hh [ K R A

%29 &

HRE KK HCO3 AT CO3™ (HoCO; < HCO3+H;
HCO3 < CO3 +H"), D133 st WP W s 4 76
A1 COp A Z /D REHE BN Kb 5K 22
mhRE A K

Frankignoulle 25! 'RE45 A FH i B A T /K
FEAE CO, It 55 92 BR RS HE B A i 1 L
HEXH P, 1L v 2L | R SHE
R, JFiH5E 7 pCO, Hy 29.38 Pa (HifRix
[ AL AT RS pCO, ZKF), ¥ X k3 AR B
Gi—WE R 15 CHI3S BT, PR 0.64, HI
D1 238 o E5 VR FHAEA4E B 1 mol B9 CaCOs, 7EfE
KA 0.64 mol Y CO, BB KR H . Mistri
22U S X 1) pCO, S 35.46 Pa, I FHIEIX 52
T3 BE AR B 115 KR Po River Delta lagoon
FEHE R IRIE X P R 0.67, LU WFFT K X
pCO, BEE N[ E (H, HSPRIFFEIE X ) pCO, I
JEfEE AR, WK X pCO, L5 s A
TR R, o BRSO Hh 2 1k SR DL 3R Al ol e v
CO, B . Humphreys 25131 Y (AL 1 X 4
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1 HRET®

1.1 HERRE

AWFFEUCEE T RIS 2003—2017 4EL4H
fy . FITE 2011—2012 4F 4 > H 4y HEIRTE 2014
43D H A B MmO A 45 R GR 1), K15
X pCO,. DIC. pH. WRE . FHFEH TA FEIE,
MTIREE W M 8 MEA LT 47 S A3 %K
P, SRAR VS SUBE 800 A~ 3 AT XY i HE 07
Bl 1R

x1 KHAROBIERIE
Tab.1 Data sources of the present study

NS H5al ok U5

water quality parameter data source
T, S, DIC, pCO, [15]
pH [16]
T, §. DIC, pCO,, TA [17]
T. S, DIC, pCO,. pH [18]
7. S. pCO, [19]
T, S [20]
T. pH [21]
T, S, pCO,, pH [22]
T, §. DIC, TA, pCO, [23]
T, S, DIC, TA, pCO, [24]
T. TA, DIC, pH [25]
T. S, DIC, pH. pCO, [26]
S. DIC, TA. pH [27]
T. S, DIC, pH, pCO,, TA [28]
T. S, DIC, pH. pCO, [29]
T. S. pH., DIC [30]
S, pCO,, DIC [31]

T TRARRIZMKEIE, SRR DIC Ry LIy,
TA FR BB ; pCO, FRFEZK CO, M E.

Note: 7 indicates temperature of the surface seawater; S indicates
salinity; DIC indicates dissolved inorganic carbon; TA indicates total
alkalinity; pCO, indicates partial pressure of CO; in surface seawater.

1.2 o ENITE

Humphreys 21125 T 38 F T A [ A= Wy s Bk
fb2E RN @ RS, AW 5T fa Ak sk 3]
Al AT A VE R CO, B Y D Y
e R

KA HUK CO, 28 Bt BZ CO, 43 F 16 AH
AR BCIE RS A2 2R, o R0 5 )

pCO2=c(CO2)/Ko0 (D)

X, Ko HFREEL, o(CO)NHKIPTHEH
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CO, ) it 1) 7 JE (mol/L)
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Fig. 1 Geographical locations of Jiaozhou Bay, Sanggou
Bay and Shenao Bay

WK COy o T 5K TE5 A T i
PR(A2), PR K AR AL E AR i R S AR B TR
WA 3, 23 5), BA IR K YRR R
RFR (A7), ik 1 DIC A& 165 5h
SHEIES pCO, AR, HETIRZ M 7K 5 R
i SRR i, DRE T K TR IR AR5

CO2+H20 <225 ¢(H2C03) @)
c(H2C03) <215 ¢c(HCO; y+e(H') (3)
K, =c(HCO; )c(H " )/c(H2C03) (4)
¢(HCO; ) 225 ¢(CO3 y+e(HT) (5)
K,=c(CO% )e(H")/e(HCOS) (6)

DIC=c(H2C03)+¢(HCO; }+¢(CO3 ) (7)
A, Ky WBRIRIY—Z0B B EG K MR —
B HEG c(HoCO3) R it K Hilk R Ve FE (mol/L);
c(HCO3) g 18 7K v Y 5k R AR 5 T ¥k J& (mol/L);
c(CO3) 7K H A B AR 5 -1 JBE (mol/L); c(H)
Ry it K R B R B (mol/L)

YRR 1 BB (TA) T K P T B 456 A
BFRE BT T SR, B0 mol/L. A
8 4t T3 T R ZHOR K ST B8R 20 A

TA=c(HCO; )+2¢(CO3 )+
c(B(OH), )+c(OH )—c(H")

K, c[B(OH)a] M ¥ 7K Hh (1) 1 R AR 5 F ¥k %
c(OH ) A g K Hh & AR B IR i

WH AR AT, KK TA b EEZ
HCO; fl CO3 M5, AR 2, 4, 6 AT HINGEKY
DIC ZE L Fl TA B2 AR AFFEAH DG TA RS K, 1K
A TR RE B, A2 3, 5 P A
B H W s, AR T 4R KK pCO, K
-, SR IEE K BRI BE 1o SR FHAE AU 58 R )
15, Ak TA Al DIC ZRfE X} F g 7K pCO, R
mi A B S AR T

®)

DIC#)y=c(HCO; y+¢(CO3") 9)
TA@)y=c(HCO;)+2¢(CO3 ) (10)
HAR 1, 4,6 133
—\2
2CO K2¢(HCO3) (11

KoK1¢(CO3 )
U, DIC Ry fig v JGHLRR, TA N BB, pCO, Ky
RIZMIK AT R
220 9, 10, 11 755
. K2(2DIC¢s) - TA#))?

(12)
KoK1(TA@) — DIC#)
W
ﬁ: KoK1pCO2 (13)
K2

HAR 12, 13 183
g |B
TA(@@):zDIC(z@ﬁE— T+/3DIC(%) (14)

ZT?EJJ“%&%}F?% @J DIC(%)L? TA(@)E‘J%&%?%
E /(I
DIC#)

TA)=DIC#) (1+ ) (15)

I Q %%/j? TA(Z’»J)T:EQ/E}% pC02 —F*ﬁxﬂ'ﬂ: DIC(%J)
R ERIE RS
OTAx)

(isocapnic quotient)=—— 16
Qlisocapnic q dice 9

W HETAE TA Fl DIC AR W4k 275 F44 LA 1)
g FRTE DIC KRN . TA YRl & A bR
ZH(E 2), ¥ g Fon b E [ T, K- W
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it Cy R i, 455E 1 pCO, T, TA 5 DIC 4554
AL 0. WA FIR I CO, 2
it #EH TA 5 DIC 28tk 2, DUZEE540AE
(q)TE I 1 B Y CaC O, ULTE [ A3 /KK ) TA %
2 i ——RINHN Ty, IR DIC TR 1 Hf—
FRN Co (B 2) FIILTE [ E 1Y pCO, T, 2117
Vi 7K Bl TR 2 B B85 3R 0 H B IR R Ay, ) 5 SEL AR
Cqp %5 3|0T/I0C=0 M7KF-248, HILEICH &,
F VL3RR e MK AE Wtk 2z i R ok R TA I
DIC bS5, AR IR /BR ISR AR R H . 4 @ H
IERRIR, RGBSR RO, k2, il
JERE . hE 1, & EIFE T #oR:
D=Cq—T4/Q (17)

*2 BEBLESZSUBRBHBEENKE
B (TA) T R M TTHLER(DIC) B S
Tab. 2 Effects of calcium carbonate precipitation and

dissolution on total alkalinity (TA) and dissolved inorganic
carbon (DIC) in sea water

HERAE Y s i

. . O0TA  oDIC

biogeochemical process
7K CO, ) KA HYHET 0 -1
CO, emission from seawater to atmosphere
KA CO, [} 7K (¥ it 0 +1
atmospheric CO, dissolves into seawater
#5461 Fi—CaCO; L -2 -1
calcification - CaCOs precipitation
CaCO; [ it +2 +1

dissolution of CaCOs

TE: OTA 50ODIC F/RAH R Ak P HbBR (025 18 A o SR (TA) RV
i PE JCHLRR (DIC) Ay ZE Ak 12
Note: 0TA 5 0DIC indicate the changes of total alkalinity (TA) and

dissolved inorganic carbon (DIC) in the corresponding biogeoc-
hemical process.

1.3 ShAE
PAFIEIX pCO,. DIC. pH. & . EhEEA
TA, HAREEREE B AU S8, HA s W
PRBUTE B4, ] Matlab R2021a H1) CO2SYS-
Matlab #2421 5*4144 DIC .pCO, . i F] Humphreys
4N JFAE GitHub-mvdh7/biogeochem-phi |
PP AR Do (6. BISIHEA ¢ K
50 b AR A A ) ®ea (B, K pearson #5141
Wit E Dot (H-51RE R pCO, I M, Tl STAEA
¢ K556 FUAH & 3 T 340K SPSS 25.0 Bk 5e i, IF

PL P<0.05 7R 225 3% . B i nT AL A 6
GraphPad Prism 8 #ll Origin 2021b,

BRI X8

: TA
carbonsmkarea‘amgimC.‘ll.v.v ___?_1___»,
. /’/40»
qu, /%{Pzag\c
94 >
/// DIC
7 g, EREENR
77 2 q
/// D, Co

7 I BRIR XA,
} carbon source area
K2 @ #feEiEE
W i) [ 7 4K 3 Humphreys 261 @ 7R 4 Fl A W Hh Bk 4k~
AR A B CO, WRALNIIRE . TA F7RH8E . DIC 36718 &
T A 1 TCATL R 7 2 0, Xl H 110 £ 0 it R 27 2o R e 8 B
KB G I, 7R € DI b U 3 g K B A S . 8
2R3N TA A DIC S5 8 (R k. [l g 373 Bk BB 145 Ak S
o5 g FARESAEFRE; B4 g3 FoR KK T CO,
MBI Wi g RN K RS CO, B . 1]
gy FE o BN )RR R I i Cqyy [ 3 Ty ) ik
CqZ\ rﬂ% Tq2- Q %‘%ﬁ_\‘?ﬁ\% E/‘J pCOZ(ocean)‘F; TA 5 DIC %i‘i%
ARk
Fig. 2 Vector calculation diagram of @
This vector graph is simplified from Humphreys'’!. @ indicates
the intensity of CO, source/sink effects generated by different
biogeochemical processes. TA indicates total alkalinity. DIC
indicates total dissolved inorganic carbon. The biogeochemical
process of the earth indicate the increase of the final seawater
carbon sink in the green area and the increase of the seawater
carbon source in the orange area. The dotted line indicates the
equivalent change line of TA and DIC. Vector ¢, represents
calcium carbonate dissolution reaction; Vector g, represents
calcification reaction; Vector g3 represents the direct dissolution
of CO, from the atmosphere into seawater. Vector g4 represents
the direct release of CO, from seawater to the atmosphere. The
decomposition vectors of vector ¢, and vector ¢, are shown as
vector Cqy, vector Ty; and vector Cga, vector Tgo. O indicates the
isoefficiency change line of TA and DIC
under a given pCO; (0cean)-

2 HBRE5HMH

2.1 BEME . RABIIRRE O, BRI LD

JEIN T | S I T RN R R T ) S AR5 B L3 3,
3ANHE R 2 RIZ W AREART, BN by
(K- 1 F S VAT RIS (P<0.05) . 3 NS FEAS
5 2 03 Do (LB YI(E UL BT 3, K P 23 1 N VS 11
Dot [HIEARAZAC AR 7 H D fE 4 0.72+0.011, 1K
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F 6 H(0.79£0.019)(P<0.05)F1 8 H(0.80+0.015)
(P<0.05), [AIEHL & AR RARE. 42 12 AW
Dyt {H(0.84+0.007) B E = T 11 H A 0.80+0.020
(P<0.05)F1 1 A3 0.77+0.038 (P<0.05), A}
AR R

FINTE Doy E5 1 FIFEIEEE =N 4

SRR/ ME 0.6240.027 , HZFRIFKA 2, &, (HAE
b2 3 (P<0.05), Bk BT, 4% 1 Ak
Do (HIA B A A KAE 0.77£0.015, BT HA 3
AN (P<0.05) WML H H L 3ANETNH,
HE S EEMERESN 3 A, MEZEN 7 A P
{H°M 0.64+0.019, LT HA 3 A~ H 6 (P<0.05).

£3 RME. REZMRATHERER

Tab.3 Basic information of the three bay areas

X £SD
. N 22 26 /K IR F /°C seawater surface temperature
751X bay area i & location Doyl
7 spring X summer Bk autumn 4 winter
B M7 Jiaozhou Bay 35°18'N-36°18'N, 120°04’E-120°23'E 17.62+1.12 26.25+0.22 15.65+0.22  3.13+0.87 0.79+0.044
Z&I57% Sanggou Bay 37°01'N-37°09'N,122°24'E—-122°35'E 9.08+1.40 21.42+1.59 16.37£0.79  3.55+0.66 0.72+0.057
VRIRE Shenao Bay 23°29'N-23°27'N,117°04'E-117°07'E 14.90+0.10 22.01£0.80 20.70+£0.30 28.20+0.51 0.72+0.051

TE: @ RN B I R 77 22 89 COp TR HERIC RN R AU B HE R,

Note: @, indicates the ratio of CO, emitted from seawater to the atmosphere by calcification.
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012345678910111213
A 43 month
K3 B R IR o (HH 71
Peat RS FH T R 7= A2 Y COL I K HE K
IR P,
Fig. 3 Monthly distribution of @, in Jiaozhou Bay, Sanggou
Bay and Shenao Bay
@, indicates the ratio of CO, emitted from seawater to the
atmosphere during calcification.

22 BT & ERER EIZIER

T Doy (22 B — 2 B AR AL R, 7 H
Dt THBIAEH 3 B B 5K (P<0.05)(E] 4). Al
— T Do MEI A AR LR, PR B A X
SEREIELEY 4 NMEG TN . OISR TR
ETEL S ARG, HAMEZRSH 4 4~FNH
ARG . Z0HEIRTE 2008 45, 2014 4E | 2016
AL 2017 4 4 DNEENESENAFAY, H o 1A
I3 A WLIE 5. 4 AN N ZEE AR ZERT Dy (HHE
RE FTHER, 2008 £ 2016 4F 4 HBTH @y
fHILE] 0.80 F1 0.85, 435l 4EM h iR R
Doa [l I, 4 ANEGYE) 7 A ¥ H LA

085 o * . . . ;
L] . L]
080 & * ° . ’ D
_ . . : . H . .
g 075 . . .
. .
0.70 |
0.65 |
O'f

1 2 3 4 5 6 7 8 9 10 11 12
H {3 month

Bl 4 RN Doy (H I H 431
Dea RN TN LR ™ A2 59 CO, MIEK R
FIRAHFRY LR,
Fig. 4 Monthly distribution of @, in Jiaozhou Bay

@, indicates the ratio of CO, emitted from seawater to the
atmosphere during calcification.

0.90
0.85
0.80 |
e 075
- 2017
0.70 1 = 2016
+ 2014
() 1 1 1

123:15'6%'85'){01'11'2
H 4% month
K5 4 DEEAED MY Doy (HH 204
Dea RN FAE IR ™ A2 19 CO, MK HET
FIRAHFRY LR,
Fig. 5 Monthly distribution of @, in Jiaozhou Bay in
four consecutive years

@, indicates the ratio of CO, emitted from seawater to the
atmosphere during calcification.
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Doy (o HiH 2008 4E 7 A Doy H A 0.71, & 4
MEG R EAME. 7 S, 4 MR deq (AT I
Fto 2014 4, 2016 4, 2017 AEEHITE Dy (HEE
KPR 2008 4F, 7EJFEEE P ARBLS 2008
A1 i PH VS ELA AR Y pC O, B 5 Y pHL,
23 KNS o BESREM_SABRS ERHEX
P57

AT 13, 14, 15, 16, 17, 15 0T DL i 5200
TA F1 DIC &P # 5, ELHEZ R Doy 1 T15R:
SEAL, (HAESEPR IR FE BT IR X 0 /K 9 5
FAIRERZ N . FILATITRAN T @ A5
JE YRR, FHICHE 2 BT 25 o i B 3 (P<0.01),
FE L EERE L — AR TS SRR SRR AR
FWGE—T DNIREYS & HZE#T T 20X
A, AN Rl 0.64, K 6, fEIFEHE
IS EEARENG—T H), BKINEHN B 2K
BB, fEKREFAGET 18 CR, dw FEIL
oL T

0.85

0.80 |-

¢ca1

0.75

¥=0.01066X—0.000405668X?+0.75953
0.70 b R*=0.63759

8I 1I0 1I2 1I4 1I6 1I8 2IO 2IZ 2I4 2IG 2I8
15 &/ °Ctemperature
K6 JBCHIEIER R A7 3 2 A KT Bt 22
5 @ B Z WA 4R
Peat TR A FH T R 72 A2 Y COL I ZK HE K
IR P,
Fig. 6 Polynomial fitting results of temperature and @, in
main growth months of Ruditapes philippinarum
in Jiaozhou Bay

@, indicates the ratio of CO, emitted from seawater
to the atmosphere during calcification.

Pearson FHC/HTRM, BMNEN D HS
pCO, FH MM .3 (P<0.01), HILik—44 By
{5 pCO, #AT TEAEEA(E 7), [FIA)5FERY R
40.5051, FHARE A M S R IZ MK pCO, T,
Dot [EAL B RWT TR

5529 &
0.90
Y=0.0001163*X +0.7478
R*=0.5051
0.85
& 0.80
0.75
O/r 1 1 1 ]
0 20 40 60 80
&AL E/Pa

partial pressure of carbon dioxide

K7 RIS AR IR Doy BIZRE [ 45 2R
Do TR BN I T P77 AR ) COL MK A
FIRAHPI R,

Fig. 7 Linear regression results of partial pressure
of CO; and @, in Jiaozhou Bay

@, indicates the ratio of CO, emission from seawater to the
atmosphere during calcification.

24 BRMNEEEERFRZEKIDSH CO, £
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TreEARGETESBEL)E 04501 5, i3
T D132 BRI ES 2r edi 95%1 15, 45 W%, e
TS IR AR A o= A AT D152 AR KR B A AR 1 RS
HHEICZ) 1.084 % 10° t CO,.
Eco=y,
K, Eco, MBINVEIER RIS AF W FE £ K1
CO, fFEHEL L (t); Py MARHER IS T 52 8 R AL,
Y RS SR B UG AT A 7= (1), peacos WARHEEE
AT DL 52 IR ER A5 5 i

3 it

W e IR T KA (R B VR /0 3 5 B R PR A 5 3
Foh, pCO,y SN H MR FRET, pCO, AT LA—5E
FEIE b R e3AE X0 B PR /BRI 588 P I Dy
H5RIZH K pCO, HYLNE R V45 X, Ffi
pCO, T+ Do (AR R I EFHAYES, XK
B @.q (5 pCO, ML EaFAHIE], BI pCO, 1)
MK, @ THABBL T o BEMI TS 2008 4EEEIR[R) Dy
/KSR T 2014, 2016 1 2017 4F, Liang %50
BB ST B, BT A pH M 2010 4F ] 2017 4R

X Psx Y x pCaCO3
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VEEI A DIZRIRFE X CO, BRI fh B A A 1) 137 FHATE 5 1699

F&7 0.103, FFH33) 2027 4F M N B pH (2>
YRS TR E] 7,775 76 2 ERAS B MR AL Y K3
ST, T R A0 e 5 i R A S Bl K
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KW B AR RE 1, S8k pCo, THEMY,
AT G M VS e DX 5 ARAE F i R 7 A CO, e
R (Dot (B WFFLL T

JEHNVE 1 Doa (ELAFAE B S0 1% J 41 A2 fL LA,
FAR P F HARRN o fl, X5 TR
2 7 2 I NV R B M ik R pCO,
S MR A A R — B AR IR BB B i 22K
S &g [HKTFZIHAAEEREN, EHFK
SIHIEPTE T XY D g {8 B IR EE (1 T T AS W7
%, VLR E BRI @y (H FT B 5 B0 WK IR
JEA Ko M e M 4% 2 a Wk H A
WF5E K BRI IS 4 R a WREAE LB BEA P B 1
T H AL T 2B m A, HIOE G /E R, W
AIRER RN e (H. 28 1, ZFHERLGS
FH G805 K B0 NS A AR D 1 -

AT NG Doy (EARE T IRIIE RIS
W, MWHBBRA B E, RS T RA R
Spdufu, e B RAR, 2R b2 R A PR
DU 2 1) - 4 K R 45 TN i X T g
HHBARA Doo (HI R Z — . (HRIIE KIS
R0 26 B A7 AR S R M VS AR AL, L ELE K
Deu (IR W] i 5 HFRARI A . ARSI
x DX ) J M VS R T A A 5 B DL 6 34 B R

Sy 10 5 IR TRV TR 4 K 3,

AT TF M B HE A RIS AT IR AR 2, RIATE N
A KR IR R R IR A JR Y, B
(8 AW NI B U e iz 1, H
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Study on the applications of a new model for quantifying CO, emission
in shellfish culture areas

JIANG Xinkun', LI Li"*, DONG Shuanglin'

1. Key Laboratory of Mariculture, Ministry of Education; Ocean University of China, Qingdao 266003, China;
2. Function Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for
Marine Science and Technology, Qingdao 266235, China

Abstract: The process of calcification of shellfish produces CO,. However, there are large differences in carbonate
system compositions among different aquaculture areas. Thus, more rigorous carbonate chemistry modeling,
including concurrent changes in seawater carbonate systems, is needed to quantify the CO, released into the
atmosphere during calcification. In this study, the ratio between the CO, emitted into the atmosphere during
various biogeochemical processes and the CO, produced by these processes is defined as @. Therefore, in the
calcification process, the @, value represents the amount of CO, emitted from the seawater to the atmosphere
when 1 mol of CaCO; is formed during shell growth. Results showed that @, value varied among seasons. The
@, value was lowest during summer in Jiaozhou Bay, Sanggou Bay, and Shenao Bay. Regional differences in the
carbonate system in the aquaculture sea area could change the @, value. In Jiaozhou Bay, 0.79 mol CO, was
released into the atmosphere for every 1 mol CaCOj; deposited during shell growth. In Sanggou Bay and Shenao
Bay, this value was 0.72. In Jiaozhou Bay, the @, value decreased in the shellfish's main growing season (from
March to July). The result of polynomial fitting further suggested that the & value decreased with the
temperature rise during this season. The @, value decreased faster when the water temperature exceeded 18 °C.

Finally, the annual production of 3.2x10° tons of Philippine clams in Jiaozhou Bay was expected to emit about
1.084x10° tons of CO, into the atmosphere due to shell growth. This study preliminarily confirmed that @,
including concurrent changes in the seawater carbonate system in the aquaculture area, could better quantify the
CO, release caused by shellfish calcification. This study could provide some references for future studies on the
topic of the carbon source/sink process of shellfish.
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