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Fig.1 Investigation stations in East

Gongjia Island of Rushan City
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2.1 REBARKENBERESERERLILH]
FLILE 2K 8 LR K S8 jk 2= 4% J2 13 /K vp DIC
WRE A& r ik BE L3R 1, ISR AT LU i, DIC
e A5 Ak B 2 1 953.20 ~2 130. 74 pmol/L, -
PI{H (2 048.73 +57.19) pmol/L; HCO, ¥k Jif 48
FLTEFE Ky 1 743,16 ~ 1 874. 03 pmol/L, - ¥ {f
(1.807.77 +47.81) pumol/L;CO;~ ¥ Ji¥ 25 4k 35 il

4 200. 33 ~ 256. 65 pmol/L, - ¥ {f (232. 09 +
20.01) wmol/L; CO, ¥ Ji 75 4k ¥ Fil 4 7. 80 ~
10.59 wmol/L, - ¥ i (8. 87 + 0. 80) wmol/L,
M DIC \HCO; Hi CO;™ *F-Huk i K B , JE 7 X
i TIRGE X, 0 CO, F-Fy vk B2 7741 X i T 57 5
KT EFEX GIEREXERALE (-
test,P >0.05), HCO; & DIC {3 B 41 R R 4)
i 88.25% ,CO, i LBl Fe A%, UM 0.43% .

F1 REBAENKRGERESERE

Tab.1 Concentration of carbonate system parameters in the sea surface of survey area pmol/L
DIC HCO; Cco;~ co,
FEFE X JUFEl range 1953.20 ~2 040.85 1743.16 ~1 791.80 200.33 ~240.95 8.10 ~9.61
culture area SEIME + bRifEZE mean + SD 1993.53 £44.24 1770.52 £24.89 213.99 +23.34 9.02 +0.81
JEFFE X JU FEl range 2 007.41 ~2 130.74 1752.60 ~1 874.03 208.77 ~256.65 7.80 ~10.59
non-culture area SEH{E + hRifEZE mean + SD 2 069.43 £48.15 1 821.74 £47.66 238.87 +14.95 8.82 +0.85
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Fig.2 Horizontal distributions of different DIC forms in survey area

2.3 HMEZa S ETE S HMZHEDE KR
3 E
FLIE K B DA AR K IRk 2 )2 i K Hp i e 3

a Ak LTS [H O 3. 68 ~ 5. 14 pg/L, V3

(4.46 £0.53) pg/L; FRAKIF 4k % a &5 BOF (8

M (4,71 £0.64) pg/L, 4F 7 5 X F 33 6
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B AL W 57 5 K Rk R 1l — U T CO, A2 4l i F S 1595

(4.36 £0.50) pg/L, MWFP¥&ERE, FRHEX
FAESE I X, {H 22 7 AN 3 (1-test, P >0.05) , I
GE a ALK 3, IWNEH AT LUE A

B, TE BB X BRI, B AR )
Bl T 36 1 75 AL 5 [ 460. 27 ~ 725. 64 mg/
(m® - d), ¥ H(593.27 £91.98) mg/(m* - d),

XK a FRENANERZHBHE XTI ER AR E (t-test,P >0.05)
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Fig.3 Horizontal distribution of Chl. a and carbon fixed strength of phytoplankton

2.4 REBKPCO, RBE—SKFE CO, X
HBE

FIZH K pCO, A5 {LTE 2 219. 49 ~300. 90
watm , -3 {E (247. 80 £23.33) patm, F£ 54 X 59k
FIH2ZEFARE (P >0.05), F£)JZHK pCO, F
T 73 A R AIE 3% 3 O T 7 5 B DR A0 T A 3R A X
L AR DA )RR (B 4) o AR SEEE SRR i%
XAk ZE g — A T CO, 2 i fE AE - 53.78 ~
~21.93 mmol/(m> « d) Z[a], FH{H N - 42. 09
mmol/(m’ « d) , KM Nk CO, I, HFHFHIX 5
EFREERARE(P>0.05),

pCO, .CO, A2 ffuii & 5 /K FF 55 K+ 1 AH OC ¢
FWE2 MNEPATLIE Y, pCO, K& CO, 3¢ i 58

5 pH AR B F R MAMERLR, 54K a
A H W A G R AR
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Fig.4 Horizontal distribution of sea surface pCO,

®2 pCO,.COo, XMBEEKRNBEEAFHEXXER
Tab.2 Pearson correlation coefficients between pCO, ,CO, flux and

the environmental factor

KR - R 5 M 4 M4EE a 5 fil TP
T P N DO Chl. a DIC
pCO, 0.334 -0.960 ** 0.200 -0.540 -0.706 " 0.198
CO, 22 0 3 1 0.402 ~0.949 ** 0.271 -0.522 -0.643" 0.238

TE o ORI RN B3 (P <0.05) 5 #x KIORASCHEM 8.3 P <0.01,

Notes: * means the significant correlation( P <0.05) ; %% means very significant correlation( P <0.01).

2.5 ERZHAEHB PG R R, 52 W K A JC AL 3l ) 27 18 A= W) 2R
WX URAR ] 5T 22 o R 80 B (B R 1. 487 (8] PEYE B T LR A (B AR AR D) 5 55.34% , W

5) BT v AL W5 10 45 Ak W AR D R U A SR T A HLERACH (i 44.66% ) .

Yot G Ve ITAE LE W i AR BIE B 2 55 T ik ) b Bk
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T it JoHLBK ( DIC) %% 4k S A ALK , 38 3k 98 /) i 7K
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fife FE 5 5 7 9 DL 2R AR TR W DL 5% 1 5 4k 1 2 A K
PRV i T AL ok 1 [R) B, 5 0 I A AR Bl RO
CO™ ., AHFFE 45 e 2 W], P8 25 X 3Bk 5 il —X
W CO, A2 il & F Ml - 42. 09 mmol/
(m* - d), B FRZEVRE EE NS RS
SRR DR e A R0 X % T I A X
SGRagrEEEAR, LT RRA N SRR
EWG RIS, ZA LA 2 £ Z FK, BT,
R AL A 7 5 20 ATt o L LT i K
FRFH BT T0% LA Lo 5 H A DX 58 4t W5 57 58
NN E N P & 3 (i
B F A, BHE 9 A A R Sh A 15 2 A
an HEATAE A SR AE, M AE 11 Pl Rk S iloik, &
R4 HJRE R, 7S 4w A & i ROk
s Nt SR E SN 5% £ 7%, & 5 2
14% 2 17% o R X MAE” SR fE 0 F 22
FEFAZ KK R R AE ) & R A5, T A )
X4 a ol 3.68 ~5. 14 pg/L, 1Y
A5 (4.46 +0.53) pg/L,pCO, K CO, 55 kil
HEHMNGER a FEBENAMEEKER, BIHIZKX
WA W E—S A CO, A2 & & %2 i
TR OC A A BT DTk o 758 X5 JE SR 5 X

ZRR a O 28 5N WE R W H ETZOK R 5 ORF
VEL T 00 5 B R 7 18 SR 0] T i A ) T e R
A

NRBERBFRBEESRE TN —PHEERE
B B TE A dr i R rhod o B P AR Ak S
HE B B0 S A B A AR R AE D2k
W2 WA BTG S, 5l — A CO, A8k B
AH S B 5 A~ A B Bl 3 2 IR O AR A A Ak i
X PR CO, 13 FR A A5 DL 2R A R B 2
WAL 1 [ I 3 28 B R A Bk U0 L 2K 4
{3 BT LA R % 3% Ca®* + 2HCO,; —CaCoO, +
CO, + H,0 A A3k , M i 2t K 7, 6T 1 mol
) CaCO;, 2x Wi 2 mol ) HCO; , {H [A] B £3 B Jik
1 mol (1§ CO,. HH FKIKAFTE CO, ok R,
R CO, MR AT & A 20t i 2 5, i AK
T KRR ohRE Ty, — ] ¢ kiR CaCoO, A=
B CO, Bl i Lo e, BF R 3R W, K o 228
0.6 gt fE i A4 ) 1 mol CaCO, f[F] I, £
£ 0.6 mol i CO, # AR, Wik fEhny
HCO, >k B THLOR IE A A 5 CO, £ it iy
IKGE G 238 R o3 i AN KRR PR TR A 2 A
NV AL CO, Ii, H B A FHIN N IIE— K
KT [R] A 31 Tl 5 A 2 Jif R AP CO, W E Y B
Th Al RE f i AR A AL T R 9 A
GiRRE X SR X R JZ# K pCO, K
ME— M CO, 1A e i 22 59 AN 1 3%, UL B
SRRV PR AL W P 555 4k 3 R BTl CO, BT IZ X
WOt —< A CO, WY i JF AN i 3
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Sea-air CO, flux in Crassostrea gigas aquaculture area of

East Gongjia Island , Rushan,Shandong,in autumn

JIANG Zeng-jie'* , FANG Jian-guang' , WANG Wei', LI Jia-qi',
MENG Wei’, TAN Lin-tao’, HOU Shi-ying®
(1. Key Laboratory of Sustainable Development of Marine Fisheries,Ministry of Agriculture ,
Yellow Sea Fisheries Research Institute , Chinese Academy of Fishery Sciences,Qingdao 266071, China
2. Rushan Fishery Technology Popularization Centre ,Rushan 264500, China)

Abstract. Recently,several studies indicated that respiration and calcification activities by shellfish represent
a net source of CO,. In order to assess the effect of shellfish aquaculture on the sea-air CO, flux,a Pacific
oyster Crassostrea gigas aquaculture area which is located in East Gongjia Island,Rushan City,was selected
as the investigation area. Based on the investigation data of pH, total alkalinity (TA) , Chl. a,etc. in October
2011 ,the concentration and horizontal distribution of dissolved inorganic carbon ( DIC) system parameters
were calculated. Moreover, sea-air CO, fluxes and the contribution of phytoplankton to the sea-air CO, flux
were estimated. Results showed that the DIC concentration of sea surface water ranged from 1 953. 20 to
2 130.74 wmol/L,with an average of (2 048.73 +57.19) pmol/L; the main component of DIC was
HCO; , which accounted for 88.25% ; the pCO, ranged from 220. 08 to 262. 29 patm, with an average of
(246.46 +23.00) patm; the sea-air flux of CO, ranged from —53.78 to —21.93 mmol/(m’ - d) ,with an
average of —42.09 mmol/(m” - d),which indicated that this area acted as a strong sink of atmosphere CO,
in autumn; Carbon fixed strength of phytoplankton ranged from 460.27 to 725.64 mg/(m’ - d) , with an
average of (593.27 +91.98) mg/(m” - d) ; the higher sea-air flux of CO, was mostly contributed by the
photosynthesis of phytoplankton; there was no significant difference between culture area and non-cultured
area in sea-air flux of CO, ,which indicated that the respiration and calcification activities of oyster had little
effect on the CO, flux.

Key words: Crassostrea gigas; phytoplankton; DIC system; pCO, ; sea-air flux
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