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ARG 2018—2019 4FFE T A %5 I 4 W 77
BRI 4 A1 IR ARG, A SR e -]
CO, il iit, ML ST HEFRILR, XHFRIE
Vg A 7 % B DX e DR VIV g TR e A ) b R Ak
PEAEA EE R L
1R
1.1 AE RSB

NS T BRI R — N AT, sk
KA ER KB 5 200 A E, KRR ALZ) 29.7 km?,
WG ALY 13,73 km?®, 2 B AY VT VT4 05 R A K 3
Z—, R IAT R R REET , SR AR
FEr=, WA R R R, 2K 22 km, i
BRI AL 116 km?, AFAR 50 2.32x10% m?"2% 23
TR T TR A B K D1 3 B P KGE, AP
JE R G2 55 R ki AH A, A SR A DX 2 A T R I L
PEIRRIER, WY A B X U i 6 R b
1.2 sbfaAkk5HERRE

F 201847 H . 11 AR 20194E 1 A . 4 A4
HZ | kZE, XRFNES ANFNEA, R
BEIX AR 5 Aulifr, WOEERFRAL £ A 1 Dl fiE R
R 5 X0 BRI KM, A I 2 R /N
PRl 57 DLIET 1, ARG X il R A R K UK THT
T 0.5 m)l &, HFRAEERCRERZTK 3 MR
RE AP R AR | ORAE . T RN E E 4 (g
FEWEIRLE ) PO T . B IK IR . KD . B
[, {#i H Thermo Scientific Orion Star A211 %Y pH
(FHXPHS BE£0.0 1) EL 37K pH(NBS F1 ), o7 F AL
M8 VR FE(DO); #4500 mL /K FEZS 0.45 pum i iR 21 4k
DB RS R VRO S g0 %, N2 UE,
PB4 E a(Chl a); FH SYA2-2 RISLEG 28
EREETFIEAER B (S); IKFEILIAZ WHATMAN 283§
s 2ok B A [l S e = I A 1 T B Bk 43 BT )
(Apollo SciTech AS-C3)il i 7% i T HLAR (DIC) .

1.3 #HHEF*

WG-S5 CO, 843l 1 2Rk H AT 28 k174

%:[22_2410

Feo,=kxaxAp(COy), (1
Hor, Foo M-SR CO, ZZHEH, HAL
mmol/(m*d), # Feo 9 HUH, WX KK CO,HY
I, & Feo, WIEME, WX COL MU, kR
S S ARAL B B (cm/h); a, S CO, 7 HE K F G I i
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Fig. 1 Sampling stations

Elz‘aélum-.ﬂ.é AR RT I AR B
5. #®S(2092)019%
114°58'E

114°56'

114°52'

JF A H (mol-kg "-Pa "), &5 IR RN A 56 1Y R B,
2 B Weiss(1974)4 20345512 Ap(CO,) /K 5
KAH p(CO)ZEMH. AT, K p(CO)BUEH
41.61 Pal'> 2% S L S MAE i B & UK Rl 42
X - Hy4E 10,3127,

oK CO, MR R AN T 1M, WAk B iR
JE AR B A, 84 pH. BIRE(TA).
DIC 12 )22 K 8 A Ak 73 & [p(CO,) 13 7] LT I
B, SRIETTHE AR S EY, RSO pH {E A
DIC %t#i, R CO2SYS 15 CO, k& i HiAh S5k
HCO;. CO3 . CO, il p(COy) P31, BRERINES %% .
B TR B A Lueker Z0BY BN E S A
Lee %% HF A% 85 % 8051 H Perez %5034,

T AT P 00 A 77 0 ] Ak B8 Ui A ) [ ik
s REUO AR K o Chl a5 MR R RS I B35
I G

Pp=Cen XAXEXL/2, 2)

KA, P WA TR J1(mg C-m>-d "), Con o M
GE a WHIE (mgm?), 4 2L RE%E, B 3.7
mg C/(mg Chl a-h)P%), E J&3E 62 R (m), BUEW B
R 34507, L2 L R A (A ) v R AR H Y H R
IR A
1.4 #EH

Fr A B A B E bR fE 22 3R s, W SPSS
Statistics 17.0 B4 X AS[A] 2275 FIAS W] X 48 ) TCH LA
RGBT . p(COL)HI CO, M-S F 1 28 #e i
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AT T 20 M (ANOVA), 24 P<0.01 By 22 30
B3, 4 P<0.05 B 285 W3, B2 E LBk
F SPSS # A4 Hh %) LSD (2 77 22 55 1) X Dunnett’s
T3 YECRIBGE 5 22 55 EAT 20 b, B AR G 23 B R
JH Spearman FkAH G R 4K -

2 ZREH

2.1 HERKIRBHAE
W XK PRS- E(E UL 1. BN R 2 KR

x1 TRAEVREBKERSHY

FREX IR A KR . pH Fl DO 2253403, $hEh —
EES . K HESFE>E>4E, R L
i (P<0.05); pH: HFE>LXF>HB>HE, HEEMEL
Z: 22 N3 (P>0.05); DO: X ZFE>HF>H B>k Z,
X EMEE | H B2 R AL E(P>0.05), hE:
BRSSP ESH R, FRIBEFEREMRTHRIA
ZET(P<0.05)0 #hJEAEA TR X I HE T & /M X > KA
XSG FR A8 DX, 40 7 5 X R B 3 (0K KA IX R
N IX (P<0.05),

Tab.1 Basic surface water parameters in different seasons
et X 2§ KR/ C pH Wi /(mg- L) EN
FRIE X 29.940.1 8.066+0.019 6.11+0.25 22.476+2.022
FES KX 30.3+0.1 8.090+0.010 6.17+0.10 25.829+0.263
IR IX 29.9+0.1 8.090+0.010 5.43+0.02 28.864+0.404
TR X 22.840.2 7.630+0.060 6.57+0.38 27.287+1.572
T KX 22.840.1 7.603+0.015 4.7440.07 29.950+0.079
IR IX 22.7+0.0 7.690+0.000 5.55+0.08 31.154+0.252
FRIH X 18.8+0.1 8.112+0.058 7.70+0.25 28.795+1.330
=S KX 18.3+0.1 8.130+0.010 7.37+0.03 30.500+0.081
IR IX 18.6+0.2 8.163+0.006 8.07+0.07 31.304+0.010
FRIE X 26.0£0.5 8.216+0.017 7.38+0.20 29.548+0.717
B KX 26.0+0.3 8.170+0.026 7.69+0.14 30.736+0.144
IR IX 24.9+0.5 8.130+0.010 6.38+0.10 31.480+0.063
22 REBEAKANBKZEpEHESE HENLFEWERABEEP>0.05); DIC: £F>HE>
T4 ME>EHZE, XFRERHTHAR 3 HF1(P<0.05), F

ZYNTE R Z M KSR 215 TOHL AR R 45 o vk
S VLIE 2. 4HWEFEAEIX DIC. HCO;. CO; . CO, ffi
B AOAE A S I 1 710.1£159.0, 1 577.1+132.4,
113.5+54.3 , 19.5+12.2 pmol/kg; p(CO,)HYAEJE 254k 3 il
J2(30.70~154.96) Pa, 4F-¥A{H JE(65.18+39.05) Pa, HCO;
& DIC [ FEZH U SY, AE34 0 FE 92.14%+1.98%, CO,
b7 PR, AFRSME 1.12%+0.71%.

FRAE BRI, FRAEIX . RAF X A/NMEIX pH.
CO3 . CO, Fll p(CO) 2SI W (P>0.05); iz
X DIC. HCO;Ji 5t e B2 i 25 I T s DRI/ MR X
(P<0.01), JEWHE M ZER AR E,

TEFREIX, % pH MIGHURIK R4/ A %
Mi(P<0.01), FAEMAGIGAE R R*FE0.8 KL -,
H1 pH, CO3 . CO, Fll p(CO)I R 73511 0.970.,0.945 ,
0.957 1 0.957, ULEHTEFEFEIX, pH M ICHLERIKR R 55
H2EFA 80%LL ok AT AR, MAIEERK 90%
VA b SR HE R, pH: B> > H B>Fh 3,

R ERHTHEEWP<0.05), kEHEE, MEHESF
)22 5N B 35 (P>0.05); HCO;: X E>HEESFhE>H
% MESHA 3 ANFNNERAREP>0.05), H
RN Z I 25 5 3 (P<0.05); CO3: HF>KF>
HE>HE, BRHLXFREGTERSHKEP<
0.05), B % 5w THZE(P<0.05); COy: FkFE>H %>
KF>HE, ERERHTHR 3 HF(P<0.01), E
FRERTEHESE, LFMBEFEMNEFAREP>0.05);
p(COy): ME>H B> F>FTE, FENLENER
A3 (P>0.05), HARZETTHY 2270 8.3
23 REEKE-RFE CO, XFBEE A
=R

RIZMAKAGIH COy S & (Fro ) 01 WL
3o AN DSBS R B 2R SR K Frog fBL2E 52 A8 3%
(P>0.05), Z=75 R 5| 2 5% B 3% (P<0.01),
R 0.953, Wi Foo 2254 95.3% 2 F 1421k
TR
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B 1600 Zi . . .
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g 13007 g . 770 B i,
= 1400} - > 76k F - M :
1300 Al ,-"j 75 f,-d c.
% 4% : e wE %%
fis i) I i)
(a) DICHJE FET5 484k (b) pHET 421k
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o~ _180r
B 1800 % :jg_ =
21 L = r L
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¥ =gt B .
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S 4o ) i
£ 1400} - 8 ‘2‘8: - m .
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E 4% : A wE 4%
i) FiF i)
() HCO; WREEFE T 424k, (d) COy WREEF 1Ak,
60 180 -
160 |
o Sor 140 -
é 40} g 120f
2 100}
2 30t
b <§. 80}
X o20f S 60r
o |
S o : . 40
BN N en
oL b . . . 0
i Fis i)
(e) CO, kBT A4k (H COF FEF T 2L
FAHX. O KX B /AMEX
B2 KREZFEFFRIZEK pH. p(CO,) . TEHLERIA R R
Fig. 2 pH, p(CO,), DIC concentration, and its component forms in different seasons
PRI H R B K FREFERIZIK CO, 100
ST A4 IR (42.0449.56) . (276.14+52.55) (~11.59+ 350l I gj&fﬁﬁé
18.15)F1(=13.026.71) mmol/(m*d), FRHlIXL&Z=4 b7 3001 - B /MR
, . s N : e
RIZMIK Foo, (HEBUEHEOR, HOPuh A0 00E, #Rou : 250 2
Moy AW 73 Y ey —_— 200 B i . :
AR IEAE, HAUE-10.73 mmol/(m*d), X Al AES 4 2 150 p
WFELSRIE FEL A R 5040 O, RGBT Sl ﬁ .
DRk, EEGRIOEIE Rk, 598 < sof PRI, e
X KT AT 1 oo (4 E A, 9 CO, 9T, 0 A
UERERTEE, LFRGERN o MERRRE, i
%é%’ﬁﬁfﬁﬂ"] *fﬁﬁ*ﬂqzﬁj@ﬁjjﬂﬁ@, %ééjﬂﬁ@, B3 ORI 2 SR CO, A8 i
VEHFRIE X FEA AR R MR 2B CO, 5L, Fig. 3 Sea—air CO, flux in different seasons
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2.4 EERK Chla BMBA = At E T4
RJZWFK Chl a BRI I1(Pe)sr s ILIE 4,
PG FERE X . KM KRN X 3 23K Chl o JF ik

BEAR B YME S 2 6.83+2.93 ., 11.04+4.35, 9.64+
5.65 ug/L, FRFEIX Y Chl a iR E B E KT KX
(P<0.01), KX 5/ #r X 22548 8.3 (P>0.05)

@I O KX @ /M

I ]
(@) Cou S 122AE

& 4

1600

1400F
—1200f
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800 |
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0

H

d

2

Py/(mgC-m

Fisf i)
(b) P12k

ANFZ=ATRIZ MK Chl a W K Py

Fig. 4 Chl a and Pp of surface seawater in different seasons

FEFHIX . KA X FI/IMGE X Pp 4B - 24{H 20501l
219.15+107.91 . 427.52+209.47 . 642.34+453.35 mgC/(m*d),
FEWEFREE XY P S 3 T KA XCRI/IMTF X (P<0.05),
K X 5 /IMFIX 22 7 A8 .35 (P>0.05)

DL Z5 7 RN X a4 7 RGO A B, 2 R X L
A2 HAE, Chl a K& Pl R 3976 0.9 LU L, UiliZ
AN — A T X EEE R 90% LA 2R

HHZ | XEBMNEZS, HGREXE P I E K
TR XN IX (P<0.05); 1ERKZE, 3 XA Pp
2R3 (P>0.05),

Fehl X FJZ MK Chl a Je Pp 8L R H >4
FsFhkZE>HZE, HZN Chla RRRERES THES
(P<0.01), HARZT 2 [E 2 3 ¥ A 8% (P>0.05).
B2 Py B THARIAFT(P<0.01), H4340M%
R B (P>0.05).

25 HB-AFECO,X#BFHKIKEHETF
&) 48 & M 5T
VST CO, 28 i 5 7K FRBE R F I 56 &

F2 CO,XkBESKIMNEREFH Spearman tHX R E

B 2, WEFREDRE, CO,3cHful & 57K 2
WEFMIEME, 5 pH, DO, ££ . Chl a. DIC fil Pp
BB FEN TG MAFRIZEITRE, CO, 3 Hil H7E
4T KRR A B, EZ{L5 DO £
WERME, B pH £ BEFNME, £F5 pH,
Chl a il Pp 2L E WA, HES pH 2R EN
HHE, HEEE . Chla, DIC Hl Py LB IEAR G

3 w#
31 FERETFHREEKp(COYE CO, X
#EEH TR

FUNTE R — AT, KA, B IXHE
A 30 32 15 N W s, B RIRK 2 2 97 I 2,
K BB Z RN C POk, RIRFIRT . AT
. FUFERIZWKE DIC AR T3 Ly i
AUV SR T LN R 5K 8 LUK IR,
= VR T, 3 AT AR S 2 Y BT R Y b B X
DL AR SCRAFA

Tab.2 Spearman correlation coefficients between CO, sea—air flux and the environmental factors

4 A i T pH DO S Chl a DIC Pp
AAF f 0.305" —0.894" -0.844" -0.327" -0.374" -0.375" -0.323"
HZE f 0.295 ~0.470 -0.745" 0.391 -0.159 0.391 -0.182
&S f 0.209 -0.855™" —0.465 —-0.018 -0.100 0.291 0.073
27 f -0.062 -0.995™" ~0.597 -0.545 -0.627" -0.273 -0.618"
B f —0.434 —0.966"" —0.445 0.764" 0.618" 0.655" 0.864"

T * R AH A 1 35 (P<0.05), ** 78 M e PR 35 (P<0.01).
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RKIZMK p(COYEZRNYM ., bz, EWHI%&
T g2, K R AN ER P H B R [ 2K 2 — v R
Vi 7K R 32 7 A7 38 K BH R S g 1 R RS B 5
Mo, K EL R B R BNRK (L FERET . R AT
IKAEY . AN R K RN ZE R AR B R ma P8 5 K
RIS, TR A, 2 KRG K, [F
— ZET AN TR X AT i 3 KR 25, R BH AR S 1
FHAE TKIBHFEES, EFREWNEZL,
IR REARE KL, RN E R E R THR 34
ZETT FRAH DXL TS TR, 52 A0 e 3k 7K 08 52 i AH X
BN, FRAE IR ERE WA TAR SR IX . — MR,
FKIEXTHE K p(COL) BAT W 50, 7K A ik TR
8 R A 553 R R A R 1 - A il K L 7 AR AR AR Ak,
7K p(COL) Bl 7K I A I 50 T T8, 7K T =
B CO, TEMIERFAR, SRR p(COYFEAR, K
TR EEREN, B TORALIE R, CO, KM MRIE AR, WK
P(COIR/NEY R A RUBE, R 2K p(CO,)
. CO, il 5K E W IEAMXKR, 5
ERERAHCCR, HELNSFTEREHICHHE.
ANZAT A T, RIZHIK p(COy) M CO, 28 il & 5
KR T F MK R, B KEMEARLKZN
7K p(CO) S CO, 3 i 5 £ B ¥4 J0 | 25 A AH DG G
R, BERNE B E W IEFICCR  ATREAY R K
R R JBE 1 W B R B T % AT AR, 1E p(COy) K
CO, ze il i 2= 15 A2 4k bl = AEH; e A2
Y, FRFEHARE . VR AE Y0 A B A S R S i K
AR R AR R G R, S EERIZ K p(CO,)
Je CO, A He i 1 1) A8 AL S B D AN ] 1) 28 4k

TR W6 A VR ™ A 04 [ Rl 5507 2 BTG il 7K
1) p(CO,) P p(COL) 5 Chl a B 8 3 A B, W]
DAHE W G5 X 52 0 2 22 7K p(C O, )i B e PR AR
FHUSSL B 4 A P, NAERZHK
p(COy) I CO, 28 il i 5 Chl a W19 7= 1 & b 3%
TGO FR, VLA IR UHAEY) G A 1E AT REXT 52
M R JZIK p(CONEE T FIEH . FEIEFRIAIX, R)Z1
7K p(COy) M CO, zE il 5 Chl a. MIH LI 2
BERMELER, ERMXAHLLRRNDEE, Ui
MITEEFRAE X, TFUFAT 06 & A HI AT B X5 i 3 )2
7K p(COEE £ FAEH .
32 FAFEFHHREHK p(COYA CO, R

HEENY R

FRIAE S R G IR MENAT p(CO) K CO, 2

AR BRI AR AT e g DL 28 R 0 A 2
Raih, PRI AR DR p(CO,) Y %
RO PRI D) G A VEHITEAE CO,, 724 O, B
MK p(CO,) P F25E NUATETE i DL 52 (1445 1k
R KR DIC M IRIEE, 55 0P ik FE Bl ) R
CO,, MK FH p(COy) Y, (15 DA AE LI N
A PR 1 ()R 3 2 B Ry 3 A VR DL 2R b A
FHR 80 R : Ca*™+2 HCO3=CaCO;+CO,+H,0",
BAREIE N 1 mol MIBRIRES, 2RI 1 mol B CO,,
{E AT AU 2 mol fY) HCO;, SEPRIEE Tmol fk!'> ',

05 5 B T 2 8 A VR R I A T R
S FEAH X RGN . ABEFE D, FEFREEIX, 3%
B 5 4 Ak AR R 1 A AT K ) HCOs, B I
CaCOs; §K58, FHUKMAH HCOMA, T I IX
() HCOs i AR T AR FRAH X, Ho v FR 58 AT 22 (1) B 1L AF
PSR BE KT IR IR B2, PN F7 5 XI5 5 HE 2= (1)
HCO; B E K F IR . TEAEFR A X A T4
THAE HCO;, FRIHIRZFEMITFHIE RN HCOS TG i 3 2%
5o NEIEFIEIE T IL /2 TR IR T, 25 N TR IR A
X FIEFRE X 2 2K 17 p(CO,) I CO, 28 il 1 T
BEER, SEMAREUGRFIE—8, 57584 W55
b PRI S A BRI BRI CO, X362 K
P(CO,) I CO, ZZ 40 TE 17 R 7™ A 1 25 52

Sy — 5 T, G 3R AE T St RT3 A g AR
T iR A ) B R (R R ) R ek A AR 3 v
K B SR SRR T VR A B S (RIS SR A, Y
M) 77 Y AL 0 100 06 AV V) B2 52 e Vg PR A B o 3
XAEHEFRFEIX. Chl a 725 5 A 1 25 2 W 55 5 4 15
(10 58 £ R 7 1 oA X it A0 R A s B R e
ARG, TR R, R0 4 W5 1% £ K ) Bk a]
e R TILAE R GE/EH, RN FRFE X Chl a Fl Pp
WEMTAFHEIX . FEFRMET, M EE
15 AR B 5 R F vT REAH BLHKTH, 2R B A XA
JEFRFEIX Z [ B Chla Fl Pp 22 5 AR W38 . 1EFRHHIR
Z=, FREEG ShAbFE R E IR B b, T R AR
YK 25 1E 77 58 X 4D J8 10 78 2 0 DR TR B, 8 5%
Wy AR AR R 5 X A2 B A AT RE R FAE SR IX,
FKINAEFRFEIX B Chl a F1 Py 3 5 THRAEIX . 7F
FRHE DS, W5 5% B B 7 5% 58 I 2= 0 A2 15 58 AR T AT
B R TSR, RINFFRHIEZER Chl o Fl Pp
3w TRHIRE, HEEFRMIX, FRHEER
Chl a Fl Pp 200 BN FFRA0IR 2 . UL W45 1Y) 97
15 ) O 28 %) 5 BE DX I VAT A0 R 9 s o A2 2% 1 % T
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AN [A) B 5 3 B B A FH oy S0 B30 75 45 508
FeEL B A HE— B

FWN VTR IR IR 2 CO, MR, FAZERY
PR R SRR A CO, WISHIE, Tk &
TV D12 FRAE X R 2= L LS 5 85 DL 2R 4 W 57 3 K
BB LRI N CO, AL XIS Ye g Bk, %
VB WF IR A X CO, YRBR AN F7 78 IX ) 25 S 1 (35
TEA T, FRBEIX CO, R B iR b FIAE F2 581X 4 25 5
R, (AAEFR X R CO, ML, Feb XA i 1
AL, AR IR, X5 R 6 S
WA e, FIMILAIH T Chl o AR, ELFE Y
WG B OER, WEAYHL )T Chl o AR, ELFHE A
DA WER B OR, TERZE, PR X CO, 1Y
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Abstract: Based on the investigation data of pH, dissolved inorganic carbon (DIC), seawater temperature, salinity,
dissolved oxygen (DO), chlorophyll a (Chl a), and other data during four seasons from July and November 2018
and January and April 2019 in the oyster aquaculture area of Kaozhou Bay in Guangdong, the concentration of each
component of dissolved inorganic carbon system, primary productivity (Pp), p(CO,), and sea—air CO; flux (F¢q,)
were estimated, and the influence of carbon cycle by the oyster aquaculture activities on the oyster aquaculture area
was analyzed. The results showed that the Chl @, DIC, HCOs;, and Pp of the surface seawater in the oyster aquacul-
ture area were significantly lower than those in the non-culture area. The pH, DO, DIC, HCO;, and CO? of the sur-
face seawater in the off-season were significantly higher than those in the peak season, and the p(CO,)and Fi, in
the peak season were significantly higher than those in the off-season. The average Feo, of the surface seawater in
the oyster culture area in summer, autumn, winter, and spring was (42.04+9.56), (276.14£52.55), (—11.59£18.15),
and (—13.02+6.71) mmol/(m>-d), respectively. The dispersion of Fo, in the oyster culture area was large in winter,
with a median of —10.73 mmol/(m*-d). Throughout the year, the p(CO,) and Fp, of the surface seawater were sig-
nificantly positively correlated with the water temperature and negatively correlated with salinity. In the non-culture
area, phytoplankton photosynthesis might play a leading role in affecting the p(CO,) and F, of the surface sea-
water. The CO, released by the physiological factors, including the calcification and respiration of cultured oysters,
had no significant effect on the p(CO,) and Fp, of the surface water. Kaozhou Bay was the source of CO, in the

peak season, with a weak sink of CO, in the off-season.
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