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ABSTRACT Based on the analysis of dissolved organic carbon (DOC), particulate organic
carbon (POC) and chlorophyll a (Chl-a) of the water samples collected from eighteen stations in
Sanggou Bay in August, 2012, according to the different aquaculture characteristics, the hori-
zontal distribution of DOC and POC, and the source of POC were discussed. The results
showed that the concentrations of DOC ranged from 1. 70 mg/L to 2. 82 mg/1l., with an average
of 2. 03mg/l.. The DOC demonstrated a decreasing trend from the west to the east. The con-
centration of POC ranged from 0. 04 mg/L to 1. 33mg/L., with the average of 0. 55mg/L.. The

POC demonstrated an increasing trend from the south to the north. The concentrations of DOC

[ A RBH 4FHE 4 (41206100) L LI R4 A R BF 35 4R 4 (ZR2010CQ023) v [ 7K 7= Bh 2% WF 5% B 3 A Bl 45 9% (2012A0202) | [ % iff
¥ mIH (DOMEP (MEA)-01-01) Fil [ 21 ¥ )& 3t H (DOMEP (MEA)-02 ]2k [ %% Bl

* JAIRVE# . E-mail:cui@ysfri. ac. cn, Tel: (0532)85836341

Wk H 31 :2012-09-29; 352 H ] : 2012-12-04

EHEFEA - H w981, 5, B IR oE R, FENF A SH B . E-mail: xiabin@ysfri. ac. cn, Tel: (0532)85836341



513 RO T SRR IR G K ST HLBK F) S T 2 A e AE S Hk UR 43 B 45

and POC in net-cage culture area showed the highest values, followed by the coastal waters of
Sanggou Bay. The DOC and POC concentrations were the lowest in the kelp culture area, indi-
cating a direct relationship between the concentration of organic carbon and aquaculture species.
Preliminary analysis of the source of POC based the POC/Chl-a ratios, showed that the living
phytoplankton were the main source of POC in the bivalve, kelp, and bivalve-seaweed aquacul-
ture areas, the coastal water and the offshore control area, while degraded organic matter was
found in the net-cage culture area.

KEY WORDS Sanggou Bay Organic carbon Distribution Carbon cycle

Source

B 2B A PR AR B R A A S R W P iR A TR LT A AR W R S RS R AT S
Ao ABRBRAE PR [ PR 18- A5 ) Pl %) (AGBP) B9 O ) 2 — o A 3R A A BAOBHIR 8 34 A CO, B TE X 1)
RAHEBA IR LR 6G, o g yE ol CO, BB il 2. 2Gt/a, 205 NRHRCE R 1/3 Zifq (Beatriz et al.
2001) + (LI W PETE IR B IR T o 3 B 0GB o Il 8 30 5 06 S i il 00 DI A 9 o L R 9B TR B A
TS5 35 R ) DX, — 7 TRT PR R B R 2 N ST S R i A A A e R I X S b — T T B SR AR
B 1 2l e B v i DX R Y A W BRI A IR BR LU B S A o TR A MLIAIE B 2 T TR A P Y 2 R )
T3 7K R AT HLBR T 2 LU A HLE (DOC) FUBURL A ALAK (POC) JE X AF AR v e 55 — 7K ™= SR i R I
DU\ 208 T 9 7K 7 BB A 2 B o R T 3 0 5 O 5 A P BB AT A5 A AT A PP B R L R Ll S A DR A B R L
Jeid o B R T B n] LA BR T K o 9 BORLAT HLER (POC) o B IRFR 43 SLLL AR W LR B HE AR AT JIS & [R] I 38 73 A= )
UUBA) A 1o O S Y BRIV T IR BK )2t (Widdows ez al. 1998) , [A I DL 5 5t X 16 76 BRAG 345 14 BF 5%
XF T NSRRI 5t T R BT () R A5 A% A0 (IR AR 2145 2005) .

SRS T AR 5 AR v BT A 1330 3km® 3@ a3 B8 10 km (95 1 5 B AHE . A 20 e 80 AEARIFL
FIRAE ) FEFE 5 B . FR5E R E B S Laminaria japonica W5 Crassostrea gigas FMAFTFLE W Chlamys
Sarreri 55, B8k 3 [ AE 7 HBE A A B A AL AL K SR GE R VB X . F RGO T 508 T B A B B9 BF ST AR
A Angh HESE (20000 85T T ST SR FE I POC B 730 A 55 5L 5 5K 4k 2155 (2006) WF 5T 1 A5 AL B DX 5834 75
POC (14 ) FH 3 R0 00 G 26 7= 0 38 B R 0 5 5k BH 52 55 (201 D IR T SR BE A FL B DL 6T 38 9 TS R A6 20 ) s ik . (R 2
Fig HEOA [] 37 58 DX ST 5% 3 080 VB A BILAIK 194 ~F- T8 20 A R A 6% POC SR 47 28 553 07 it B il . AR5 1 2012
48 J N S T SR GE X AT BT A o AT 1 5 VAV IR B DA LK Y 20 A AR R AN S i PR 3R 0 T4 S
FERRA il DA TR DL 2 S B8 06 3T 96F B A 2R B 2 1)
HAHEEE L, 37.20°

| MRS ) | (@\/

37.15° § .
i
,// /. ’:
7.
/o S
” el
/ S
[ B PSR,
B G

#Bivalve

P M EANE IR 57
Bivalve-algae

=i HKelp

3 M4fENet-cage

T T T
122.40° 122.45° 122.50° 122.55° 122.60° 122.65°E
E SRS S L A
Fig. 1 Sampling stations in Sanggou Bay

1.1 R 5eE

2012 4F 8 H 7 H X RIS\ EHATRIBEE 371001
A AR 18 AL, Hgs 1.2,11,13,14,15
SO DRI XL 3,46 5l T IR
BEIX 55 7.8.10,1617 53l fir T DL 2R A 1R 77
DXL 55 18 Sulif TIAR FRFE X . 55 9,12 S ufififir
TSV AT R L A 5 5 U T AN X L Sk X
HE S, e Ze 2 B 122°37'55. 92"E, 37°8°58. 2"N,
FEBSMEHY 200 X 20 1. Tkm, JHZ& A 0E 1 s,

37.05° 4




16 wwolk B 3 R %34 %

1.2 MESHESFHFHE

W5 SHCLHE - BB R L 4 a(Chl-a) 3 i A AL Bk (DOC) | 0k A AL (POC) | B & 77 Uk 4
(TSS), K#EH Niskin *ﬂ(%ﬁ*%*ﬁﬁ:—'u\ﬁ%% TELRE R BE Y G A 2 S BOK T A BT AU a2 . Chl-a 2R
FHAE A1) WG 3 6 G BE A7 22 . Chl-a F1 TSS B 2 2444 HE it 1 W5 0B 5 ) (GB17378. 4-2007) Hf fiT #iL
FE BT T . DOC F1 POC By ETA I J7 i 2 BT EME 55 (2012) 1 Xia 45 (2011), DOC 2k H H A< 5 28w
TOC-Vepn A HLEK 5 BT AL 5E . POC R 1% [E Elementar /A ®] Vario EL [Il BT R 4G E . & FE 5P
AR g 3 U, OH B

2 #ZRE5iTiR

2.1 DOCHIRERDTRIFL

DOC Sz 7 Hh fie K 078 LB i I » o5 VA AL 3 5 19 8026 ~ 95 %6 (Toggweiler  1988) , H & i K B AH
BF LR CO MM E (Hedges 1992) . iX —H K& &AM 5 DOC 7 i AG 20 h i i 5 T EE
fifa, A, DOC FYWF5E 2R Y BRI 22 1 RN RN ESRE T EE EXLEENIEM. &
B AT L FRAE AR A5 LA 55 5 R0 A= 0356 3 KT s SOOIV A 7 T AR 9 B AR B AR S 50, 3 w0 DRI 0 e T
B (Collins et al. 1977),

AP A X R )ZE DOC Mk FE 1. 70 ~2. 82mg/ L. F 4 {H Jy 2. 03 mg/L, Hrr, I EFR5H X K2
DOC ¥ Bl 1. 96 ~ 2. 33mg/ L. FH{H g 2. 08 mg/L; il #5 5 IX 32 /& DOC #Y ¥ BE 5 [l o 1. 70 ~
2. 82mg/ L, FHME R 1. 99 mg/L; DUZRIE A IR & 77 56 X R 2 DOC {9 ¥k B o4 1. 83~2. 11mg/L, F¥{H
79 1.98 mg/L; i 555 9 S Ui )Z DOC Bk B8 1. 82 mg/L, %6 12 533K )2 DOC R EE A 2. 51 mg/L; JME

55 S RIE DOC B IE N 2. 14 me/L; MAFE X 18 S35 £ 2 DOC Rk E R 2. 82mg/L. MIKF 24
B RECE AV 1) 7R 360 U8 8 B, FE TS O A KT R SO i — A (E XS AR E X B S T AR L
(B 2) o NI A HT AR 7751 (X 26 2 DOC B i i » H R R 3306 8 30T 1 0 L g 97 X B IR (B 3) . X =
T Ry IO 22 2 SR B % B B A IR A . R B R A 3% G A W 0 ) R B CHE I ) A A SR X R LR, )
Gy X FERKRTE BUT5 s, BET S 3R B R (Wa ez al. 1994),

37.20° 3.00
N
\ | 2.50 o
I
RTINS [}
37.15°]  FRHL ;Q
B 2.00
\ .
1 » . 1.8 &
8 w o L O E 150 |
37.10° \p LO)
J? 22 =)
1.00
AN) 5
‘\' o &
37.05°4 0.50
B {7 mg/L 0.00 : :
nk B RS &k piidc 2 iy
Bivalve Kelp Bivalve-algae Net-cage Coastal water Outside-sea
122 40° 122 45° 122 50° 122. 55 122 60° 122.65°E [X f2 Area
K 2 22 DOC 19 i 4> A K3 22 DOC B X sk 43 A
Fig. 2 Horizontal distribution of DOC in surface water Fig. 3 Regional distribution of DOC in surface water

2.2 POCHYRER DY
POC J2 i K s [5 4k A i 7% 4 H pY £ 28 L il A L & = A9 1020 A 4 (Hung et al.  2000),



513 RO T SRR IR G K ST HLBK F) S T 2 A e AE S Hk UR 43 B 47

POC 54 Wi A i i B2 R0 A= 7 T B DDA OC 2 A= W W e vh — A B W) R Al . BRI K TP i POC &
i HUJE DOC S 1/10 Zefr AHRAEHEFE ) A7 7 fh b POC 5 DOC B LU 5 ¢ TR KBS 1994).

A £ X IR R POC YW BEZRE I 0. 04 ~ 1. 33mg/L. P fE > 0. 55 mg/L, b IR IX K )Z
POC (I FEFE I 2 0. 04 ~ 1. 09mg/L. *F I {E 4 0. 44 mg/L; i Jf 56 X K2 POC B ¥k & i [l 4 0. 04 ~
0. 58mg/ L, F-H{E K 0. 36 mg/L; W2 IR & F2 5 X £ )2 POC [k BEVL K 0. 44~0. 91mg/L, V-2 N
0.63 mg/L; L F5 9 S uiRJE POC BIWKIE N 0. 77 mg/L. 5 12 S35 RJZ POC (LN 0. 57 mg/L; SN
5 SR JZ POC W E D 0. 40 mg/Ls AR IR IX 5 18 S uli )= POC WL 1. 33mg/L. WAKF A .
TE SR T N KRB A R 1] 022 83 3 0 3 s 16 20 7 1 AR R B B R 1) b 220 i 3 el B . AT 1 Ak K
i T SR 18— A 1 A DXl AR DX BRTE S8 0V A R L B (&L 40 o INIX 0 7, R4 33 58 IX 3R 2 POC & it i
o LUK hy 9 5 T R T I T SR AE X R IR (18] 5) 0 X 5 3RJR DOC By X A R 35— 2. BRI D12k
I B R AR W B L KR AT BILB DA AE WD DT AR B S B 28 9 IS L AR AR WA 8 8. 71X 10" t (BRI 52
201D HIIZFRIIX POC &AL 0. 44mg/ L. A& T AR 57 5 DX A 3T 52 96 e X 2 302 il 1 R0V N o)
A 2 5 A 1) 7 BE T A SR B A 0 B R Ml T 58 T A DA TR S A T AR B AR X 1S 7 (Martin er al.
2006) ,

37.20° .
e :
1.20
37.15° 1 100
5 0.80
0
37.10° | g
5 0.60
o]
(=9
0.40
37.05° 020
H 7 mg/L 0.00-HZ . ; 2 :
m  EW NEEFR WA bii= S
| : : . . Bivalve Kelp Bivalve-algaeNet-cage Coastal water Outside-sea
122.40°  122.45° 122.50°  122.55° 122.60° 122.65°E X i Area
B4 %2 POC By I 4 A K5 )2 POC [ X 85 A
Fig. 4 Horizontal distribution of POC in surface water Fig. 5 Regional distribution of POC in surface water

2.3 Chl-a B3R E R 5 1

Chl-a J& 17 WA Y AT Y6 A VE IR AR, [F) It 2 R AR PR R A 7= 35 77 A ) 26 )t () — A T 224
B o 0F — 8 B2 B 1 T KSR G A 7 3 e A AR R AR P A LB BB ) GEEFE R RAE 77 1) o VR AR A i
SV F A A BLAR G 8 7 DOC 1y 2 BRI 2 — i 7 vh DOC vk B S I 23 43 A FPR i R 40 14 26 L o
MABEVXR,

AP X R )ZE Chla (R EY 2. 46 ~8.16 pg/L.F3{E K 4. 34pg/L, o, DI FRGH X £ 2
Chl-a Pl Ry 2. 93 ~6. 23pg/ L, P B {E 2 4. 38pg/Ls Mg 47 35 58 X 3R 2 Chl-a 9k B 5 Bl Ry 2. 46 ~
3. 78pg/L 3 ME A 3. 24 g/ Ly DU FNREAHT IR & 57 91 X 36 JZ Chl-a AW LI 2. 55~6. 25ug/L, FH{E N
4. 54pg/L; R 9 SR E Chl-a MREEH 8. 16pg/L. %5 12 S0 3R )2 Chl-a B EE Ry 4. 81pg/L; M4 57 58
X 55 18 3R 2 Chl-a MW B R 2. 72ug/ L3 AN 5 5032 Chl-a YR EE N 3. 66pg/L . MWK TP T E K
B [ 1 G T G 1 e B AR SR TS R Y B — A (DX IR X A RS AR (R 6) . DA X
T s FRVAVE T R R 2 Chla & & iy, Hk Ok DL TR 3% X8, A% 97 58 X AR CIRL 7)o Jr LA, 3R 98 18 1
Chl-a i35 i 50 A7 32 2552 F2 58 o Rl Ll b 48 300 RN AR i A A 6 ) 52 0 DL 958 5 A 0 e R o 39 3 100 o TR o A 2 52
M) Chl-a 73 AiA% Jm A Z K R . X 5RAARAESE(2012) BYAF T 45 SR A — 3,



48 woook B % R %34 %

37.20°
N
37.15°
)
E
<
37.10° ki
9}
37.05°
A ng/L mE W DSORR R mR AME
T r . . Bivalve Kelp Bivalve-algae Net-cage Coastal water Outside-sea
122.40° 122.45° 122.50° 122.55° 122.60° 122.65°E X ik Area
K6 22 Chl-a (- 44 K7 )2 Chl-a f X 385 1
Fig. 6 Horizontal distribution of Chl-a Fig. 7 Regional distribution of Chl-a
in surface water in surface water

2.4 POC BB 57

AT G LB A9 5 B A3 Vo) S TSS A9 — A~ F ZE Pk I, mT AR 5 33 bt o ok B TSS A9 A U8, 5 B AH A
YU AT e B e R — 0, B ek U S R W TSS B AR 2K 5 (Zhang et al. 1992) . MUEEAS I 28 X I
POCY% 5 TSS (L F kB (K 8),%)2 POCY bl TSS Ay 1 A A I 2 48 BRIk 35, JR R AT BB Bt %5 TSS 1)
BAEG o AR B4 25 Y P 84 i 7 i A 0 %) O A P 88 5 L o U A ML B9 BT R 3 K, POC Y 2 Bl & TSS # B I 1
Thim . 4% BEOR TR 2% 58 X0 RIS R 2 POC Y05 TSS HEAT A G HE 43 At (Bl 8) , DL 3751 X gy 77 4 X Al
DUBEIR F% X 3R )2 POC Y0 7 kit 2h i FHR K, X R W R 2 TSS B AR R U5, 32 Bl U5 i A F AR 3 8l 55 2 &
R 2 B 52

600.004

500.00
6.007 L
. . D12k Bivalve
5000 m| W7 Kelp 400.00
' Al #IR3F Bivalve-algae i
[e] i/ Coastal water § 650
__4.00 * + 4M Outside sea g )
£ A ® P #8 Net-cage £
g 3.00 A 200.004
& A, on O
2.00F P A * 100.00
¢ +
1.00 o 0.00 -
na jtid TUERF [RE plideS shig
0.00 . *, <4 ; .0 . . Bivalve Kelp Blvalve algae Net-cage Coastal water Outside-sea
10.00 15 00 20.00 25.00 30.00 35.00 40.00 45.00 50 00 [X f2 Area
TSS(mg/L) — s " <
* B9 AR POC/Chl-a 1 (K
K8 #J2 POC 5 TSS [ AH X4 Fig.9 The POC/Chl-a ratios in different
< ray g M
Fig. 8 Correlation between POC and TSS regions of Sanggou Bay

POC/Chl-a [ HeAA AT AR AE 3E A= Ay 245 UKL AILAROT B 0 80K AT HLAK 19 5Tk . POC/Chl-a fHE 20~200 Z
Ji] B 56 B A ML 3 B R U5 0 9 TR WA 4 (Cifuentes et al.  1988) . 7E K SRIEWF fE# A, POC/Chl-a 7£ 10
~154 Z ] (Jonge 1980), *§ POC/Chl-a>>200, 3R B B A LY it 9 /7 7€ (Cifuentes et al. 1988), UKl 9
R AR A A AR 5758 X POC/Chl-a {5 K, A 489. 06, 3R WITE 1% X SUAF 7E B A ML T . LR DL TR 5%
FHHIX ,POC/Chl-a iy 139. 62§57 FR 55 X 4 112. 27, AN X I8 %) BB 4508 108. 88, S 94 75 31 /= Mg 38k 4 103. 17,
He/NA DU FRBE X, Ol 100. 46, B PAE 25 58 X 4b, oAt X 38 POC/Chl-a ¥4 20~200 Z [] , 3% B 30 26 X 3 A7 411



513 RO T SRR IR G K ST HLBK F) S T 2 A e AE S Hk UR 43 B 49

FRFEE R AWM TR IR Y . AW HERIE POC/Chl-a {H%F POC (R JEM T 90 5 08 B i T #7251 X
POC WK TE I B 2, A 5 i b 45 4 Hofth J7 85, 40 C/N 33 ALk 52 52 [A) 4y 2 ¥ (Andres et al. 1998 ; Mccal-
lister ez al. 2006;Middelburg et al. 1998) , FEATIR AMFIE A BEAE H T8 g o 1 1 40 06

3 #Hig

DEAJE & IR Z DOC Bk IERFIN 1. 70~2. 82mg/L, V- I{H N 2. 03 mg/L, KECE A 74 7] 4 i Ik

AR A TR T 1 A R 3T e T O B — A i B DX AR DX M BR7E SR v i AR L . )2 DOC MR FR 78 IX 35 B #e
LR N 2 30 V5 3T I 38 T 701 S 9 IX R AR

2)#JZ POC WY I 0. 04~1. 33mg/ L. F-II{E N 0. 55 mg/ L. WK 73 A 6 L 75T 105 N RECEE A R 1)
A 128 1 P R s R ST TR B A R 1) L ek ) R . AR 10 Ak KGR TR OE B — A R (X AR
DX IR S I R ZR LR . 3R)Z POC RFR IR 58 X 3 B i iy LU 58 98 T 30T 2 T S o 798 ol 57 B IX A A1

3G POC/Chl-a #1245 73 #r o 3 W] DU & SR 58 DXL ¥4 57 58 DX, DL ¥R 9 X 30 9 T 3 LA B S IAE X B A £
POC F= 50 i (035 W AL 40 » 107 10 6 77 B8 DX T R A 64 A LA 5

2 % X M

TREE » SRAGAR A7 158 5 L T 2017, 2012, 75 2= B0 I 10 A5 Ak A ALk 1900 17 T 20 A R AE . BRI AL 2, 33(1) £ 37-41

N WL PN ORI . 2000, 5 98V SR A U Sk PR OB S A HLBR B9 00 A SRR, K AR . 24(4) :329-333

SREISE AR, B R SRARAT, O . 2011 FRAL ML B D1 XT3 38 9 i 06 2R A9 SRk il BLACAE . 38(4) 1 13-16, 31

TRARZL 7 d . 2006, AL B DT X 4 2 52 9 8 UKL AT LA B BB R 7L K AR, 30(2) 1 277-280

FRARLZL . 7 G, T 2005, o VR 9 DL R SE 6T U TR AR B 04 SR, M ERBL A HERE L 20(3) :359-365

HOARAE A B AR I A4 SRR ZE AR I, MR HE AT, 2012, SRV TE MR SR a (I A8 3 A0 RRAE B R ST, AR S R4 . 21(2) :338-345

BER,E R 1994 W TERM YRSl )2 KON AT TR, 16 (5) 185-91

Andres JE,Greenway AM,Dennis PF. 1998. Combined carbon isotope and C /N ratios as indicators of source and fate of organic matter in a poorly
flushed, tropical estuary: Hunts Bay,Kingston Harbour,Jamaica. Estuarine,Coastal and Shelf Science 46(5) :743-756

Beatriz MB, Michael JRF, Margaret CB. 2001. Ocean Biogeochemistry and global change. ICBP Science 2:1-36

Cifuentes LA, Sharp JH, Fogel ML, 1988. Stable carbon and nitrogen isotope biogeochemistry in the Delaware estuary. Limnology and Oceanogra-
phy 33:1102-1115

Collins KJ, Le PJ, Williams B. 1977. An automated photochemical method for the determination of dissolved organic carbon in sea and estuarine
waters. Mar Chem 5(2):123-141

Martin S, Thouzeau G, Chauvaud L and 3 others. 2006. Respiration, calcification, and excretion of the invasive slipper limpet, Crepidula fornicata L. : Im-
plications for carbon, carbonate, and nitrogen fluxes in affected areas. Limnol Oceanogr 51(5):1996-2007

Meccallister S L, Bauer JE,Canuel EA. 2006. Bioreactivity of estuarine dissolved organic matter: a combined geochemical and microbiological ap-
proach. Limnology and Oceanography 51(1) : 94-100

Middelburg JJ, Nieuwenhuize J. 1998. Carbon and nitrogen stable isotopes in suspended matter and sediments from the Schelde Estuary. Marine
Chemistry 60(3/4) . 217-225

Hedges JI. 1992. Global biogeochemical cycles: progress and problems. Marine Chemistry 39(1-3) :67-93

Hung J, Lin PL, Liu KK. 2000. Dissolved and particulate organic carbon in the southern East China Sea . Continental Shelf Research 20:545-569

Jonge VN de. 1980. Fluctuations in the organic carbon to chlorophyll a ratios for estuarine benthic diatom populations . Marine Ecology Progress
Series 2:345-353

Toggweiler JR. 1988. Deep-sea carbon, A burning issue. Nature 334(6182):468-468

Widdows J, Brinsley MD, Salkeld PN, Elliott M. 1998. Use of annular flumes to determine the influence of current velocity and bivalves on mate-
rial flux at the sediment-water interface. Estuarine and Coasts 21(4A) :552-559

Wu RSS. 1995. The environmental impact of marine fish culture: towards a sustainable future. Marine Pollution Bulletin 31(4-12) :159-166

Xia B, Zhang L.J. 2011. Carbon distribution and fluxes of 16 rivers discharging into the Bohai Sea in summer. Acta Oceanologica Sinica 30(3) :43-
54

Zhang S, Gan WB, Ittekkot V. 1992, Organic matter in larger turbid river: Huanghe and its estuary . Marine Chemistry 38(1/2) :53-68



