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FEE: (KFE2014 F£5 Af8 A2 MikEMAE R ESZRERN, oM T ZAE KB EE
a W E B QA REFFEARX L E a(Chl o) WE R ZNRHE, A £E4AEWRE HHE |
PHAE RSN HBME, 2N TELE KK ChLa Rk EEHEAEFHF R, 834 T EH KK
WEChlLa thZHREFHMEEZ, (DAMBALEWERE T, ZFHEEFChLa RERET T
HF, FHEAEFR JRER Chla R EHME 27 K (0.67 £0.39) F1(0.50 +0.31) pg/L, %
ECha f EBTRE EFXERFKXNHEZNABNEHBRNEAL, ZFTX REER
Chl a W EHE S K (3.39+1.53)fn(3.12+1.43)peg/L,k EChlLa K EBF TR E., W
BEFRECNamEREAEETHRAX KEXEAANELRARX, ZFKE Chl.a B
KHEAENEFETFAX, KEXEAENSER, Q)L EEZENERET,AFEHEWH
78 X Chl. a 3 & 74 36 B 72 0. 24 ~0.95 pg/L, ¥ % (0.70 +0. 19) ng/L, B K &N, T
& X Chl a o F 4 {43 Bl 42 2. 01 ~4. 66 pg/L, ¥ 4 (3.04 £0.82) pg/L, B &
HRK, FHBETARBEREFChha RERETTAET, AFZEWREARERL FHRE
ReEgl A% HALHARERTES, Q) EFNTAFTXECNaREZTELFRE #HR
HERFEMX MEFKRECN e RESHEEERFEMX, FHEEFWRWNE Chla
MEME D FZERE FERE RE FAFTRAAKXHENER B E, £ 00 N EREE

AE®H Chlha R AL HWHELZREZ,

KW T Fa; BER; BE; ERG, FHE

FESES: S931.1

2% 3K a(Chl a) ¥ Ji 5 R AL VE op 77 i 1l
Yy BUAF A= W i FOGA VR TR BLEK [R] 4k BE ) Y 2L
FEhp , SRR I R R AR I A S R E
FRAE T Chla B Y AR AE — E PR I g
J W it X T 7K 5 iR DL, 5 9 7K 37 5H 1 Bl D) AR
XK, FRIEBL R R K K B ¥ BE S 2 Chl. a
WL AE o H AT KSR Chl. a W5 o A
KA A g BF 95 © A fRES T B A G A
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EEIRIEIX K JRJZHEK Chl a WEHAT T 2 4
AL AR A, 0 B 1 SR 2 A F AR SR E X
Chl. a #)7Z28 A0 5 AiE , [R] I 25 55 P 81 25 09 3tk B | R
FE pH A E IR R AF o A fE AR, 0 B T R W
Chl a W5 HAL N 719 K R, A B A B T %
{2 RWIE WA WOGRET IS ChL a B2 AL AR S 52
WAL, S 22 0 I7 BH AR 3T 7 B K I8 B T 0 B
TR B A B R BER AR

U MRS Tk

1.1 FAEE

T 2014 45 HF 8 AFEFRWIEHITH H 2
AR KT A . DL AR 2 AL,
B iy X 24 h L W uh (B 1) . 2 KA
A B 2 S 2R R B R AT R A, it 13 A ubifi
2 ML MIAT A B A o gk 1:18 - 15 - 10
6 -3-1-21;/i42:19-14 11 -5 -4 =22,
9 A A 1 75 FF ) 4 9200 — 11200,

12%°26’ 122\030, 122\034, 1221’38’ e
\ x
N lv
37°8"
$
37" ”
o
374" »
(o]
72 D77 2 divales
N ###7 X kelps
ks
divalves & kelps |

Bl RAOSEFTIFEFRAXHER  FERTIEE
Ay DU DX I 5, B S A DX 3, € S T4 X
Ul R, D O I DX A
Fig.1 The survey stations for Chl a in
Sanggou Bay in spring
A ,monitoring site of shellfish zone; B, monitoring site of kelp
zone; C,monitoring site of cage zone; D, monitoring site of sea

grasses zone

1.2 HmRERNE

PSR M 2 B K g8 WO RS ) AT
BNl 0 0 0l R AR 22 R R JZ KRR, B 25 v
AKAEREE AR AE 2 h BORE 1 Uk, BRI 4 3 h Bk 1
Wo P KEEZ 0.45 pm B8 21 4R 98 I ad I8 )
T 027 L R RRR PR B 9, i B AR B 500 mL,
BEAIKEE 3 ASPAT BT - 20 TR IRORAFIEA

o] SO0 4K Zh Mo R AR A0 5 2R A3 6
SRV R TS AR (A0 45 i R R A L A R R AR
R VB TG PR B IR L Ak R AR Y I 2 4K i
(GBI7378. 4 - 2007, i ¥ Wi W BE ¥ ) 47 4 A
LR R
1.3 HiEaE

SIS B P SR A Microsoft Excel 2010 Al
SPSS17. 0 #4741t 2% 43 #r , ANOVA FL[H 5 2
A BT G 56 21 6] 22 5, Pearson A & 43 A7 A1 XU & 2
PERL I M4 R o 55 R 1 ¢ R B

2 HiR

2.1 RESH

B VH R pH MR LA 2 54 W
FAN HARPAH F Y EREE (R 1), FFEK
T EA IR ER AN IR L BB AR Eh 1Y B
RFHEEP < 0.05), 1 Z= % E M IS HLBE Y
BESHTHEEP <0.05),
2.2 MEEEREZEWN

RWEML | hE 2= Chl. a W E B E & TH
F(E2), HFFEMEL | WA Chl a ¥ B G B 7E
0.14 ~1.40 pg/L, £ JEZ 45 5 H (0. 68 =
0.45) F1(0.47 £0.35) pg/L, & 1#3i {7 Chl. a ¥
FEIRZE TRIZAN, KRR )2 Chl a WY
TR ZE, AN X Z Chloa & TR )2, Ik
X IBFXMBE LXK E)Z Chla 5 TIKJZ (P <
0.05), HEML | 3R K2 Chl a ¥k JiE B k%
B 5 N T A W AR Y B R 1
4% Chl. a ¥ 5 B /E 0. 65 ~5.72 pg/L, 3K JiE
EIE A3k (3.61 £1.54) F1(2.88 £1.90)
peg/LoWZEIX Chl a ¥ B 2 = T 322, 10
X FISMEE X K2 Chl. a W X & FIR)ZE 2 E M
&1 RJZE Chl a WREZ A H i X > R
X > Al > NEX (P < 0.05); Kz
Chl a /pAifatshy: NRX > BFEX > BHiFX
> HMEEIX

RWEMLL 2 W E 7 Chl. a W W% 5 T8
B 3) . HFFEMELK 2 MAF Chl a ¥ B B 7E
0.11 ~0.92 pg/L, % JEZHME A5 (0.73 =
0.34)F1(0.53 £0.32) pg/L, & 22#3uf{ii Chl a
WRIRZEm TRIZA, KR uhi iR )2 Chl a K JZ
¥y TRz, BVAME XK )2 Chl a & T3 )2, D12
X EFEXMMERXEKZ Chla m TIRIZ(P <
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0.05), HEML 1 & JKJZ Chl a ¥ IKE
B B P AN AR R e R 2
Hi Chl. a ¥ i {6 B 7E 1. 30 ~5.69 pg/L, 3% K2
WIE 4 B4 (3.10 £1.75) F1(3. 44 0. 90) pg/L,
DIZKIX Chl. a ¥k FE 2 i TR 2 e X R )2

Chl. a YR & TIK)Z , EZEM Lk 2 h3R)Z Chl a ¥
Bl X > WER > SMEX > I
KX (P < 0.05);MEJZE Chl a 4 A & #e. D3
X > BFEX > FrX > S,

®1 RAER . EFAXHFELETF

Tab.1 The physical and chemical factors in spring and summer in Sanggou Bay

2014 55 H (#£2Z) spring

2014 4£ 8 H (E Z) summer

HAE P T
physical and TH 3 THE o
chemical factors average value range average value range
Kif/C
14.45 +2.09* 11.45 ~16.93 22.56 +1.59° 20. 00 ~25.70
temperature
s
it 30.40 £0. 53" 29.23 ~30.95 30.68 £0.17° 30.35 ~30. 84
sa
pH 8.18 £0.07° 8.07 ~8.26 7.97 +£0.24° 7.19 ~8.16
B/ (umol/L
AR (THN ) 260.25 +131.29° 24.73 ~512.33 671.97 +81.55° 553.21 ~917.45
FEHLA/ (umol/L
A/ ) 12.25 £2.77° 6.01 ~17.63 12.92 +2. 63" 7.45 ~17.29
DIN
fit§ B2 5/ (umol/L)
_ 3.68 £1.21° 1.49 ~6.08 8.96 £2.30" 4.29 ~13.9
NO; -N
VA 2 £/ ( umol /L) i
.34 +0.21° 0.08 -1.16 .66 0.2 0.19 ~0.89
NOS N 0.34 +0 0.66 +0.20
% %/ (umol/L)
N 8.23 £2.37° 3.81 ~12.39 3.30 +1.46" 1.07 ~6.58
NH, -N
S/ (umol/L
® (]ELP ) 0.61 +0.55* 0.05~1.93 4.77 £3.92° 2.68 ~22.98
FAL#E/ (pmol/L)
3 0.88 +0.13* 0.64 ~1.21 0.37 +0. 13" 0.10 ~0. 63
PO, -P
fik i #h/ (pmol/L)
[ . 1.47 £0.42° 0.84 ~2.29 5.16 +2.39" 1.82~12.20
SiO; ™ - Si

T R R — A7 A A T 5 B 19 im0 s A L 22 ) 22 53 (2 (P < 0.05) , N [A]

Notes: the data with different letter in the same column at different feeding modes means significantly different with each other (P <0.05) ,the

same as blow
F Mg X Chl. a ¥ FE A5 b0 [l 78 0. 24 ~
0.95 wg/L, ¥ {8 H(0.70 +0.19) pg/L, ¥E 4 X
Chl. a ¥ BB RIS /N (B 4) o T B R4 X
Chl. a Y& J& 25 AL 35 [ 7E 2. 01 ~4. 66 pug/L, ¥R
(3.04 0. 82) pg/L, M7 X Chl. a ¥ B % I 5
BOR . RIEHEH XA ZE Chl a WHE B 25 TF
F(P < 0.05),
2.3 AEFEKX Chl.a T
RV Z A A F5 58 X Chl a ¥R FE i [
0.30 ~1.87 pg/L f i H e WK RELZE, K
(1.41 £0.18) pg/L, e flRAE BRI KR )Z

H(0.30 £0.12) ng/L (I 5), RIGEE B A
FHH X Chl a ¥ BEESE R 1.39 ~5.70 pg/L, &
A AT KR Z, 1 (5.70 £0.02) pe/L,
I ARAE B AE S XK 2, S IR(E o (1.39 =
0.94)ug/L, R EFA[EFRH X Chl a ¥ JiE
BWRESTHESR. HFFWEAF X BT
(Si/P)JEIETE 1. 44 ~3. 21, & B b (N/P) i [ 78
9.98 ~14. 62, FE A I (Si/N) i Bl 7 0. 10 ~ 0. 32
(£2) ., BRI X BRERE L (SI/P) 5 H
16 11.06 ~22. 57, & ®% tb (N/P) 35 Bl £ 29. 62 ~
55.28 it H (Si/N) S 7E 0. 27 ~0. 47,
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61 %% spring
6 - Sest —— &7 summer
Er
a8°[ SEat
ZE 4| =3
=2 RE3T
o S O
=S RN W,
X3 T =
s 2r &®©
T= 1k
%O 1+
0 L 1 e i T L = 0 . ' : ' ' y ' . : ' '
18 15 10° P 3 1 21 9 11 13 15 LZJ-IEZO 23 2 4 7 9
Sl G time

station order
E4 REGTEEFTHEHERHRRaKE
24 h ERELEEN

Fig. 4 The continuous observation of Chl. a

B2 RABEFE.EFMEIPRKEMHRZRRE
CB Ml CD 73 B N HEF R R MEFIKE, XB Fl XD 735 h &
FREMAFIKZ, T

Fig.2 The Chl. a concentration of surface for 24 h from the kelp zone in spring

and bottom layers for lane 1 in spring and summer in Sanggou Bay

and summer in Sanggou Bay 7r o©oCB &aCD
CB,surface layer of spring; CD bottom layer of spring; XB,surface Se 6r mXB 8XD
layer of summer; XD ,bottom layer of summer,the same as below g’% 5
. - 4
7 ——(CB --=--CD @2( Qé
~ 6F —XB --+-XD ¥83
= = 3, S
w2 5| ik S 5
2E ==
~c 41 ®O
S ol
ERl 0
WS, |
== FRIHX
O 1+ zone
0 Y
BS5 RAGTE.EFTEFERX
RN e e v
station order MgE o REHETWL
A g WZEFRATIX, B JiRFR X, C il FR 51 X, D S Ml IX
3 RABEEFML2F Fig. 5 The change of Chl a from the
HRE o« iRE different culture zones in Sanggou
Fig.3 The Chl a concentration of surface Bay in spring and summer
and bottom layer for lane 2 in spring and A, shellfish zone; B, polyculure zone; C,kelp zone; D, outer
summer in Sanggou Bay site of the bay

R2 RAZB EZETEARBEFRETHRESERL

Tab.2 Average concentration and mole ratio of nutrients in spring and summer in Sanggou Bay

25 3 (i survey sites = fERR L/ (wmol/L) 5 i TEAHL A/ (wmol/L) B AR Eh/ (wmol/L) gl 1t FE I B

season Sio;~ - Si DIN PO;” -P ratio Si/P  ratio N/P ratio Si/N
DU FRE X C 2.57 +0.62 7.98 £2.15 0. 80 +0.03 3.21 9.98 0.32
shellfish zone X 7.90 +1.59 16.72 +5.48 0.35 +0. 08 22.57 47.77 0.47
RIRKX C 1.52 +0.42 10.25 +2. 84 0.91 0. 08 1.67 11.26 0.15
polyculure zone X 3.76 £1.75 13.75 +1. 14 0.34 +0. 12 11.06 40. 44 0.27
3 R FH X C 1.74 £0.42 7.66 =2.09 0.76 0. 05 2.29 10. 08 0.23
kelp zone X 7.06 +1.13 17.69 +7. 16 0.32 0. 07 22.06 55.28 0. 40
HME X C 1.31£0.13 13.30 £2.22 0.91 £0. 07 1.44 14. 62 0.10
outer site of the bay X 5.12+1.90 12. 44 +£2.96 0.42 +0.09 12.19 29. 62 0.41

{E:DIN M EHLAC W ET X WEFE, TR

Notes: DIN, dissolved inorganic nitrogen; C,spring; X,summer;the same as blow

http : / www. scxuebao. cn
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2.4 ChlLa 5SRBEERFHEXESH
RIERFRE Chla FE 5T E GERE

S IEAR OG5 AR AR I UM G T IR 2

Chl.a FEEREE B FIEMK, 5EHEE D F

TRR (K 3) . RWERFIR)Z Chl a 5EEE
BEIEMSE BRI ZAN, RIWE R FRIR)Z Chl a
R IS SO P RTE Y P S

x3 RiHWEEHE.EZ Chl. a 5KERE TR Pearson 1% 1%

Tab.3 Pearson correlation analysis between Chl. ¢ and environmental factors in spring and summer in Sanggou Bay

W K2 Pearson WEE/C HhEE - TN/ DIN/ NO; -N/NO, -N/ TP/ PO}  -P/SiO;  -Si/
season layer temperature  salt (pmol/L)( umol/L) ( pmol/L) (pumol/L) (pmol/L) ( pmol/L) (umol/L)
correlations 0. 804 -0.706* 0.144 -0.216 -0.131 0.199 0. 004 0. 083 -0.436  0.853"
B sig. 0. 001 0. 007 0. 638 0.478 0. 669 0.514 0.990 0.786 0. 136 0. 000
¢ correlations  0.567 " -0.661" -0.337 0.292 0.324 0. 066 0.210 0. 160 -0.531 0. 063
P sig. 0. 043 0.014 0. 260 0.333 0.280 0.831 0.491 0. 602 0. 062 0.873
correlations  -0.094 -0.037 -0.458 -0.275 0.030 -0.010  0.038 -0.332 -0.193 -0.054
B sig. 0.759 0.905 0.116 0.363 0.922 0.901 0.901 0.268 0.528 0. 861
X correlations  -0.543 0.568 "  0.246 0.440 -0.374 -0.229 -0.241 -0.429 -0.522 -0.194
P sig. 0. 055 0. 043 0.418 0.132 0.208 0.451 0.428 0.132 0. 067 0.525

B A1 D 233 9 RJZ MR JZ AR AL B Z WA« " RoR 2 5 W

S VRN 22 SR

Notes: B, surface layer; D,bottom layer,a single asterisk means significant correlation,and double asterisk means highly significant correlation

3 1B

3.1 Chl a iR BB ZALHFAE
FRWE =M R, A WA, KHEO ~18 m,
ENEBKIR 7 ~8 m, g LR 3 K 2 1 i
V8, 25 0 A7 8] ) K TR AN — , IS )2 U8 B8 A8 A i B 4%
R AE B WY BT H T N 1] T A U HE 51 1
DUZEFRAE X Al A DL 28IR TR X A FR A X I £
IVE (0 N (TE Ao OF 11 W W AT e
L IZ I Chl. a ¥ BE R BCAE o S8 T8 IR 1) 37 78
55U B Ao 5 ) T PN TR K 1 B SR R VR A A I
F13 Chl. a ¥ B (% 2042, 38 33 53 B Chl. a ¥R B 11
AV RFAE RE % AE — 8 B B b R B 38 7K AR
B, N D i e A 7 SR AR S o AR sR R T,
RIS HE 7 Chl. a W SR KB Em THE,
HERYETIKZR, B2 Chl a B 5% 4 32
S TS DA 1 5 A 3% W 33 DB, 5 R AR AR A BE g
SR G . RIS HZ XA R A &
W PE R IR, AR e 7 9 R W AR 0% X
S a MUREE (B 3) , TR 37 DXORI A X1 ¥
Aib T AR R B B, WSO R 7 R R BRI T X
DX 5 I I A A 6F 7 3R R A WA, T X 4 R a
TRE AR, 3 U5 W) 5% 9 VS A 2 B R R 1 R4
UM E S5, B EAT 4 > Tl
WFR R R, E R R E Chl a R4 W W, &
B DX 30 AE T A AR A8 DX, AR (R DX B AE DL 2R 5%

FHIX, AR )2 Chloa HEAR I3 A to 850 W 4, &
fE DX BEAE DU X, IR X M B AE A il IX . 3
SV R Al © A Ok, 1 A TR R X i
i DX R R ¥ 38U S 23 TR X 2 T XA T i A
Wk D 7 IR R I T A TR AR R A %0
[X Chl a ¥ B B o F HoAth v X, BB AT #5461 >
TR . A, A A SR LWL 2 K
FLEL B Chl. a #e JZ TS IR 2195 1 AL AR, iX i)
AE -5 K BUE W, DR IBORE 5[] /Y 22 57 10 20
19 M IR 22 A K

S5 U6 VIR A SR A DX 24 o a3 2 W I 5 R
BRI FRMXEE ChlLa WE R E S THESE
(P < 0.05),% % Chl a ¥ & & % 3 B/, i
K% Chl. a W% B AP B BOK, nT BE N O 7 2 g
DX e 6 B A A SR A, BELAS 9 DX A K R i
gl B K ARS8, o A4 390 AL A T X ¥ 7 X Chl a
e JRE 1 A A A S Wi 5 55 () B BELAS: T AR
FR K U Y 559 X8 R 0 i A5 e i T
f+ Chl. a WRJE W B RS B /e F30h,5 A&
TSR C B A iR (3 ~6 m) , LR Y
Ir B 22 52 R T 7K 325 06 JEE , 208 17 52 W) 37 90
P8 A5 T T RO T R AR XU
2 PRIEE IX. , o 75 2% DX IO (A S 4 0 4 %, ) O
W 368 TG FEL 3 3o 3 9B X, Db TR DX R T8 R B B SR
#h, (7% Chl. a W R AR X AL KLY
O ST IS S
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3.2 ¥ ChLaiRETHUHES

%Y@{%%qﬂkmw HERER A ER SR
BERAER IR B EM THEF (K 1,P < 0.05),
SV AR 2 A A Y B, TR IR 1
B BRI T 2 DXl i A 0 SR R A IR
iz X Chl. a ¥ JE A, 07 38 210 & 4 ik,
fH AR 7 XA T % B8 XK R 1 380 2 TR
DX, ST X8 T i AR ) /0 18 3R R Y S A T R
ALK i E A Chl a WIRIEWI B & THR,E
IR A KA A K B EER
ZUL N PSP TE WA B 6 R T D 1
IRl TS [E ARG [, DL LI SR R
HRA T RE B PR WA A K R T B
FRER X T UF Ui AR A A K 5 e 2 A T R B
200 Justi 25 21 4R IR S8 A ] B 3R S R
PETCZE PR Si/N > 1 H N/P < 10,N &
BRI PETTE; 4 Si/P > 22 A N/P > 22,0l P &
FRAIMEICER; 24 Si/P < 10 H Si/DIN < 1 i},
W Si PR PG %, Fisher 457 41 8 75 #h 2k
T AR BV M AR fE: N = 2 pmol/L; P =
0.2 pumol/L; Si = 2 umol/L, 3 H) W i JiF A 4y &
B2 BN E IR RS . AR, G ax 2 Fhor ok
I W7 S 9 Y VY 5 L DX TR WA ) R 5 32 B 5
R BRI, 45 R R, R0 A 2= B 2K X A
(Si > 2 pmol/L) , Ho Al 8 25 X I 34 47 7% 1k FR A
Bl Si/P < 10,Si/DIN < 1 H Si < 2 pmol/L
(F£2) M E A WA X DIN > 2 umol/L,
P > 0.2 pmol/L,Si > 2 umol/L, A i, & 7 5
V)V AN [ ) A DX TR R TR PR R A ) A K
S IR Z BE SRR R PR o

W5 & F WK AR Chl. a ¥k B 52 KR 30 BE
pH B JR h R IR B IG S S5 I B s, A&
WFIE K ISV VS A F= R )Z KK Chl. a £ 5 R
JE RERRER 5L W 3 IR AH O, U0 U AR 2R IR 8 Rk
ﬁﬁihﬂeftmﬁ_ﬁﬂ?@wﬂﬁwmiﬁ e
R, FV T IR Y RS R AR 2R (T4 )
VR B2 (11 B ) 4 B, ek 9 2 60 X A 3 (R
SRR 63.0 x 10°4~/m’) P T ek R AL Ak e
M0 B IR R R Y o REEE IR, B A Y IE
R ALTF 18 T 1 529 1 & F KR AE 11. 45
~16.93 C(F 1), Erkw A Ky HARE, H
I, S VA V5 75 20 U0 5% G DX RE R 46 1T RE 2 %00 1
PRI AR EE R 7, X 5 C A Y HEN

—HTT L AR R, R EFKE

Chl a ‘3ihf“5ﬁ’%ﬁ$ﬁﬂé 7 5 Fe At A1~ 43 T

BE AR, VLI E —E LN, R JZ & #h K

A R T PRI A A At 3 AR IR T

AN T2 5 W) S&H ¥ Chl a Az 1 SR Y 32 2 R4 1

MW=

T3HN KRR iy BE ) A0 7 A AR 2 R

Chl. a 24 Je Ho 3 A (9 8 28N 3R, 78 4 Ja B F 5%

o7 38 IR S V) VT SR A TR e B A AR A

I o ER R Ok, F 0V AT IR AT S Chl a

e B 8 Al K oy A 32 it B RE PR EE L ER L SR B B

SEEAR B0 0 7K SCER T B HE [ 520

RS EE

[ 1] Sara G, Mazzola A. The carrying capacity for
Mediterranean bivalve suspension feeders: evidence
from analysis of food availability and hydrodynamics
and their integration into a local model [ J].
Ecological Modelling,2004,179 (3) .281 -296.

[2] LiwZL,Chen J F,Liu Y L, et al. The size -
fractionated chlorophyll a concentration and primary
productivity in the Bering Sea in the summer of 2008
[J]. Acta Oceanologica Sinica,2011,33 (3) 148 -
1S7. [ XT3, MR 55, X6 5, 5. 2008 £ H F
A UERLE S M SR a MNP T R,
2011,33 (3).148 —157. ]

[3] RuedalJL,Smaal A C,Scholten H. A growth model
of the cockle ( Cerastoderma edule L. ) tested in the
Oosterschelde estuary ( The Netherlands ) [ J].
Journal of Sea Research,2005,54 (4) .276 -298.

[4] HaoHL,Sun P X,Hao J M, et al. The spatial and
temporal distribution of chlorophyll — a and its
influencing factors in Sanggou Bay [ J]. Ecology and
Environment Sciences,2012,21 (2) :338 —345. [
MAR IR AR, . RSB SE a iy
I 23 23 A5 AR S 52w R R 5. AR S TR R R A,
2012,21 (2):338 -345. ]

[5] LiB,Gu W L, Jin Y, et al. Distribution of
chlorophyll — a and primary productivity in Yantai
Sishili Bay [ J]. Progress in Fishery Sciences,2012,
33 (2):19 -23. [k, & fhmm , e, . a1+
R ER R a FIRIGAE I B AR AE . Ol A o
R ,2012,33 (2):19 -23. ]

[6] Sun X X,Sun S, Zhang Y S, et al. Long - term
changes of chlorophyll — a concentration and primary
productivity in the Jiaozhou Bay [ J]. Oceanologia Et
Limnologia Sinica,2011,42 (5) :654 — 661. [ $h %
B LIV KK L, SR BN R a R gA

http : // www. scxuebao. cn



1184

Koo

EE

39 &

[7]

[8]

[10]

[12]

[13]

iKWtk B W5 W R, 2011, 42
(5):654 —-661. ]

Wen F, Sun X X, Zheng S, et al. Spatial and
seasonal variations of chlorophyll a and primary
productivity in spring and summer in the Yellow sea
and east China sea [ J]. Oceanologia Et Limnologia
Sinica,2012,43 (3):438 —444. [ 3C3 FhBEE, A
B, 4. 2011 445 B RIEMS8R a FIR 9k
72T 2 AR AL R AE . 1B TE 5178 ,2012,43 (3) .
438 —444. ]

Fang J G,Sun H L,Kuang S H,ef al. Assessing the
carrying capacity of Sanggou Bay for culture of kelp
Laminaria Japonica [ J]. Marine fisheries reseach,
1996,17 (2) .7 - 18. [ Jr el AN R ¥8  E i 4, 55
F BV AN IR P A B WS I KIS, 1996,
17 (2).7 -18.]

Sun S,Liu S M,Ren J L, et al. Distribution features
of nutrients and flux across the sediment — water
interface in the Sanggou Bay [ J]. Acta Oceanologica
Sinica,2010,32 (6).108 — 117. [ M3}, X1 &% 35, 1%
SRS RIS IR R R - KR
T4 I BB 5. i AE 4R, 2010,32 (6) ;108
-117. ]

Zhang J H, Wang W, Han T T, et al. The
distributions of dissolved nutrients in spring of Sungo
Bay and potential reason of outbreak of red tide [J].
Journal of Fisheries of China,2012,36 (1):132 -
139, [RAkLD, £ 4, il i, % RWEHEFE R
SR O3 AT RRALE R AR B R L K 7 4 4, 2012, 36
(1):132 -139. ]

Gao Y P, Fang J G, Tang W, et al. Seagrass
meadow carbon sink and amplification of the carbon
sink for eelgrass bed in Sanggou Bay [J]. Progress
in Fishery Sciences,2013,34 (1):17 -21. [ &
LT DG, RS SR ORI R A S R
LRI 4 19 7 B9 Ak 5. Uk B 2 0k R, 2013, 34
(1):17 =21. ]

LiuBJ, Zhou Y, Liu X J, et al. Ecological
characteristics research of Zostera marina L. in
Sanggou Bay [ J]. Marine Sciences,2013,37 (1) :42
=48, [XVIRML, R B, XU BAE , 2. RGP 8 i+
TR W T AR S A R AR 0 5 Bl BT 5 TR R A
2013,37 (1) :42 -48.]

LiCL, Zhang Y S, Sun S, et al. Species

composition, density and seasonal variation of
phytoplankton in Sanggou Bay, China [ J]. Progress
in Fisheries Sciences,2010,31 (4):1 - 8. [ Z#1£,

AL, PR , 5 . 5 3 VS O A ) o S A R

[14]

[15]

[16]

[17]

[18]

[20]

[21]

[22]

g3 A Be Ho ZE A Ak il B AE BE R, 2010, 31
(4):1-8.]

Mu J D, Dong W, Chen B J, et al. Ecological
characteristics of phytoplankton in Sanggou Bay[J].
Progress in Fishery Sciences,2009,30 (3):91 - 96.
[FEER,HEG, RS, 5. R R &
FAE. iffol B2 7E € ,2009,30 (3) :91 -96. ]

GB 17378.7—2007. The specification for marine
monitoring—part 7: Ecological survey for offshore
pollution and biological monitoring [ S ]. Beijing:
China Standard Press,2008. [ GB 17378.7—2007. i
TR AL ER 7 B 43 < TS Y A A A A
W AL 5T b E AR R kE ,2008. ]

GB 17378.4—2007. The specification for marine
monitoring—part 4 ; Seawater analysis[ S ]. Beijing:
China Standard Press,2008. [ GB 17378.4—2007. i}
TEMLINLTE SRS 4 Fy 1K AT JL R o R o
x4t ,2008. ]

Jiang Z J,Fang J G, Men Q, et al. Studies on the
interaction between shellfish long - line culture and
environment in Sungo Bay [ J]. South China
Fisheries Science,2006,1 (2):23 —=29. [ B A, )7
O, 15, . R IR AR S A
YEFRWFSE. 97 /K72 ,2006,2 (1) :23 -29. ]
LiTJ,Guo Y M,Xu H X, et al.

Change of the

Analysing — the
Hydrodynamic Condition by
Suspension Aquaculture in Shore Sea [ J]. Journal of
Zhejiang Ocean University ; Natural Science Edition,
2012,31 (4):329 =334, [ 8%, Sm ] AR IR,
5. 3 i 45 SR B A A 7K SC Bl g A% AR AR Ak T
WL 2 e 2 4l - B AR5 A, 2012,31 (4) :329
-334. ]

Zou F R. Response of Classified Chlorophyll to
Changes of Concentrations of Nutrients in Bohai Bay
[ D]. Tianjin: Tianjin University. 2009. [ 455 %. i)
U T 3 T R 3R N I R VR B AR A e . R
KR ]

Uye S. Replacement of large copepods by small ones
with eutrophication of embayments; cause and
consequence [ J]. Ecology and Morphology of
Copepods, 1994 ,102.513 -519.

Justi C D,Rabalais N N, Turner R E,er al. Changes
in nutrient structure of river — dominated coastal
balance and its

and Shelf

waters: stoichiometric nutrient

consequences | J ]. Estuarine, Coastal
Science, 1995 ,40 (3) :339 - 356.
Fisher T R, Peele E R, Ammerman J W, et al.

Nutrient limitation of phytoplankton in Chesapeake

http : // www. scxuebao. cn



8 4 FEIC)T A RV K G R o TR IR BOB TS 18 A8 Ak B S i (R R 1185
Bay [ J]. Marine Ecology Progress Series, 1992, 82 of nutrients and flux across the sediment — water
(1):51 -63. interface in the Sanggou Bay [ J]. Acta Oceanologica

[23] LiCL, Zhang Y S, Sun S, et al. Species Sinica,2010,32 (6):108 — 117. [ #MH}, X & 35, 1T
composition, density and seasonal variation of LA RS ECE MUY - KR
phytoplankton in Sanggou Bay, China [ J]. Progress ¥ 8 5 W 98, 1 P2 4R, 2010,32 (6):108
in Fishery Sciences,2010,31 (4).1 -8. [ Z&# &, -117. ]

R, IVER L A5 SR T VR AR R R AL B [27] QuKM,Song Y L,Xu Y, et al. Experiment on
Ay A M I AR AL ol Bl gk ,2010,31 (4) 1 nutrient limitations in cultured areas of Sanggou Bay
-8.] in situ in spring and summer [ J]. Marine

[24] Liang J R,Chen D D,Gao Y H,ef al. A review on Environmental Science ,2008,27 (2) :124 - 128. [ i}
the process and mechanism of marine diatom silica R R, RIS FE KB ES MR
structure formation [ J]. Acta Oceanologica Sinica, Z 8 FE R B B Y 52 5. W TR 3R B R 2, 2008, 27
2010,32(5) :1 = 8. [ 2 5%, MR P 1), o i, 45 (2):124 -128. ]

T VP A JOT A YD R 25 R 1 T AL B S ME A [28] Sun X X,Ren L L, Zheng S, et al. Phytoplankton
R 4R ,2010,32(5) :1 -8. ] size structure in the yellow sea and east china sea in

[25] Wasmund N,Tuimala J, Suikkanen S, et al. Long — the spring and summer of 2011 [J]. Oceanologia Et
term trends in phytoplankton composition in the Limnologia Sinica,2012,43 (3).419 - 428. [ #p B¢
western and central BalticSea [ J]. Journal of Marine B ATIHRHE, I, 2. 2011 £/ H W RiFERIF
Systems,2011,87 (2) :145 - 159. T RL % 25 4. W 5 1 TH L 2012,43 (3):419

[26] Sun S,Liu S M,Ren J L, et al. Distribution features -428. ]

http : // www. scxuebao. cn



1186 Ko 39 %

Variation of Chl. a concentration and its control factors

pre-and-post-the-harvest of kelp in Sanggou Bay

WU Wenguang, ZHANG Jihong* , WANG Wei, FANG Jinghui, LIU Yi, NIU Yali, GAO Zhenkun
(Key Laboratory of Sustainable Development of Marine Fisheries,Yellow Sea Fisheries Research Institute ,
Chinese Academy of Fishery Sciences,Qingdao 266071 ,China)

Abstract: Two sampling transects for chlorophyll a ( Chl. a) between inner bay and the mouth of bay were
performed and one sampling station in kelp zone was daily sampled once every 2 hours in May and August,
2014 in Sanggou Bay. The spatial distribution and diurnal variation characteristics of Chl. a were studied , and
the correlations between Chl. a concentration and physical and chemical factors were analyzed by combining
with the environmental factors such as temperature, salt, pH , nutrients and so on in Sanggou Bay,the change
of Chl. a and its influencing factor were discussed pre-and-post-the-harvest of kelp in Sanggou Bay. (1) For
the voyage survey,Chl a concentration was significantly higher in summer than in spring in Sanggou Bay. In
spring ,the average Chl. a concentration in the surface layer and the bottom layer were 0. 67 +0.39 pg/L,
0.50 £0.31 wg/L,respectively,and Chl. a concentration was higher in the surface layer than in the bottom
layer. The general trend of Chl. a concentration was decreasing from inner bay to the outside of the bay in
surface layer in spring. In summer, the average Chl. a concentrations in the surface layer and the bottom layer
were 3.39 +1.53 pg/L and 3. 12 + 1. 43 pg/L,respectively, and Chl. a concentration was higher in the
surface layer than in the bottom layer. The kelp area showed the highest values Chl. a concentrations and
shellfish area showed the lowest values in the surface layer in summer. The kelp area and shellfish area
showed the highest values Chl. a concentrations and outer site of the bay showed the lowest values in the
bottom layer in summer. (2) The results of continuous observation showed that Chl. a concentration was in
the range of 0.24 - 0.95 pg/L,and the average value were 0. 70 += 0.19 pg/L in spring in kelp zone.
There was less fluctuation for Chl. a concentration day and night in spring. In summer, Chl. a concentration
was in the range of 2.01 —4.66 pg/L,and the average value were 3.04 + 0.82 ug/L in kelp zone. There
was greater fluctuation for Chl. a concentration day and night in summer. The Chl. @ concentration in spring
was significantly higher than those in summer. And the nutrient concentration, Si/P,N/P and Si/N ratio in
spring were significantly lower than that in the summer. (3) There was a significantly positive correlation
between Chl. a concentration and temperature or silicate concentration in the surface layer in spring. And
Chl. a was significantly positive correlation with salinity in the bottom layer in summer. The distribution of
Chl. a is commonly affected by temperature, silicate, salinity , marine cultures and hydrological environment
pre-and-post-the-harvest of kelp in Sanggou Bay. The multi-trophic aquaculture mode of bivalves and
seaweeds is important influence factor of Chl. a distribution and variation in Sanggou Bay.

Key words: Chl. a; kelp zone; temperature; nutrient; sanggou bay
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