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2022 FUFEEBIHE LA EBEZEHE R
%2 (Eucampia zodiacus)7ri# £ 85 X E 3T UhE
BIEFE SRR
AEH PR BEE MER BEE Ana®

(1. INARRZAGEEBE WA 264209; 2. FLILTHEE S0 220 S35 MmO Ii&RFLIL 264500,
3. FLlii R RS IWARFLIL 264500)

HE 2022 Ak Z, Fil B ILL R R K £ T 5B A % (Eucampia zodiacus)7F %], FF 45 i (8] 4
H40d, ZERERERFFAGHTERAR, BN EZERZFEAY. CHIRRTIZESR
REMNEERANEZN R, E5HGFBRFHEIHXNARRD, B EFHEAAELE SR
BRYHNAR, BE N AKERHEF E WO FHEEY, RAT AN TEN R EHIRE L8
ZORFr S E K (2 18d). FE R H(2.23x10° cells/L). 7 9 B e B AL HF F 44 o K F E (2.11x
10% cells/ind.) B % & T 7= # 9% 38 2] (1.44x10° cells/ind.). 77 ¥ & W5 31 4 45 051 o) M AL tE 5 M0 50 5
| # (Eucampia zodiacus), 7 ¥ % 7 3% (Nitzschia) 72 [f i # (Coscinodiscus) % 5 # % 2, 7~ #1 % 18 41 4
Wi 3tk % B3 U A B R R MR R, B T A A S0k (Pleurosigma sp.), T X AT
(Navicula), B8+ ¥ (Paralia sulcata) i 247 % 8 E ., ARERVFHEAEFFEH- G EFELNE
B HH T LR R N AR, FHER M EH G NEREFER ERALE, RN FH

ERAERBTRD N THGEENERITH
KA
RESES Q17811
TR AR VR R W 00 F2 AR kL, A2 L
P BRI S5 AR B o XA R B B AT R A H Y
M, 34 1117 5 M0 4 5 ) 7 R BT . B DL S HE AR
ZEBIRAMIEGY, 2238 TN TR B A W5 X K AR o ) 3 i A
YIS IZ A T ds, 22 I — 2 iR Gl e
4, 2023), SEIEACRIEE R . RS ENEE, $
St b, VIR kP 2 B 2 R 152, Hr
A5 K AR R R RR G L WK EE L R AR 4F (Pales
Espinosa et al, 2016). 1EATERWIFE T, W5 N
KM PR AT 2 R ] 200 % 55 3R 1 R 2

M ALY, R RS E AR, B RENY
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&, B T DUEREME L TR R/ L B L BORLER
PELOWREE . RSN . B IR A RS N
R, NN [ B R 2E AT 00 2 1 B (Ward et al, 2004,
Ren et al, 2006; Rosa et al, 2017). SRIM, iX 2L 52 565
B Ry BR T R % B ) . —BR A R, ok IR
[FJHF AR5 SR n e M O VR 45 M A8 5, PRI
KME L4 T S e DL ST F AR PR X AN [ 1288 B g v
K0 B B vk B L (Shumway et al, 1985; Bougrier et
al, 1997; Hégaret et al, 2007), REEHWHRIER T
DU R AR BEASHH IR R R AR e, (HZ R 25 7 1o 35,
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H 2 3 & Ky #b PR 5 1 (Cognie et al, 2001;
Naddafi et al, 2007; Safi et al, 2010). R, T 4t 4
FERTRNEESER . NI E PSS R A H B B 0 L fgke
JRFFIE o EE, SIS, TE % 1 SR
ISy, WX TR A ) R A B R B AT ek
AR KA PRV (0 R B 25 4, 5 B R LA B i
(325 T BB 23 WA K A T (e 3 o 22 R B 22 R IR
T, S TR VA A S 2R G ) i BREAA BV 7 8P (Prins
et al, 1995), -] BE S ixd He 5 4 407 A = 5

T E AT AW Y SR XA K L At
FELSRI LU AR FL L Aot ek, e L 1L Bl T R K,
204 P A 07 77 5 g v BEURR 3 40 000 hm?, B A 32 30T
[ 45 <45 2 2 o KP4 WG (Crassostrea gigas)
[ 20 t2 80 AR B 5| 1 v [ S, 20 A T ] Vg
KSR A M Y E AL S A, EA, L A R A X
FLIRRE SRR R R R A AR . FLili
DL L AR B 2R FE 3, R 0, 1% Xk 3 A7 il
TR RS ), S B 2k DL SR R FR A X . ]
UL AR, Bl 25 0 2 A ) PR K R 0 I A B
Be kAT AR, W BT A I R B4, [ B
T A FE K ZE VR A A b, TR R
JE 3R B A R KO, A 12 2 T 1 A % O B (O R T
2021; HIE K, 2023).

H AT, 56T 2% ) B 2 XoF A w4 £ 16 498 1 5% v 11 A
FMBNEZ . AW T 2022 4FIRES T — AL L
R R W TR S R R AR T R, IR AR SE T 4
WA AR, RS T A X2 AR R AT R A B
AR 2R R W B B RS R . ISR T LI
VAR ZL L I Rt VSl A AN AR AR B B ol 2 R x4 W
B ARSI S, I DTG X PR R ) 4 e R
ST FLLGE A G R 5 25 A RS, L
WK =R A R BRI R A48

1 #BEFE

1.1 #HREKE

2022 4E 9 H 2 H~10 A 19 H, 7EFL LT R a7
BN AR R W], RSP X A i T 5 S E A
fi7 S1~85 (121.51°~121.67°E, 36.71°~36.76°N) (& 1),
HorrS1, 83, S5 R A4HWEFRAE X, S2 Fl S4 J&IE TR
FEIX

TRAERAE: LR T 9 Wk, BURERTE] 4357 9 H 2
H.9OH8H.9HI17H. 9H21H.,9H25H,
9H29H. 10 H9H., 10 H 14 H X 10 H 19 H; &

UCHURE 5 Nl 25 B 1 1 L A9RJ2(0.5 m)7KAE

R AR HORAEPIR, BURERT [ 9 A 29 H (R
WA WHA 10 A 9 HGREHHED); BIkAE ST, S3.
S5 =AUl AR 6~7 HACEEEH 5 .
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Fig.1 Study area and location of water sampling stations
(S1~S5) and oyster sampling stations (S1, S3, S5) in the
nearshore water of Rushan, Northern Yellow Sea

1.2 HFmRESLHE

Rl SRR R | L RIZKE TR
A IT I 5% H S, Bl e DR AF, HF Rl SE g =
PEAT BB BE A 43 T . AU Uterméhl 75 45 (Fh 4255,
2002), KRR AT A RS I S B G i T

W R AR B 0 37 B BT vk B AR DR R A
DLORAE AR AR B P, 3R ] 5256 5 i 7 BV o 05 1)
e B HAT T e UL VR, JFaE— 2 X g
5 oA R AT A ), el T SR (P & 20 FLAR 0.45 pm
BB R AT K ) S SR gk L S, L P R AR A T
B, K B S v PR IR 1N B B8 1 B R A T [
AbFR(ZHR R 5%) o SR LRI IR A BB T, B
0.5 mL B &R S S TR Y T EOE b, SE 1T
Wi o 2 e S BRI 3 A AT REREST A BT OF
X ST E S A AU B A A RN T R



748 WO 5 W O 57 %

YTEMMERE, ZROM I E R )E .

AT TR | AR RCE IR AR A A W A
ok F LTI S el e A N SR AR L, TR
JE R B SR R A 2R LR R A (CTD) A T B 5

EFRER RO AE : ML 250 mL K JEKFEZS 0.45 um
R LT YE N U85, BT 3R S, AEE-20 °C VK
FETT R RIRAE . BREIRER R FH B4R W 40 6o B
A R £ R ER IR 28 £ — 4y YOO B 10 5 ; ARk
SR FHAF A0 I 0 D 7 5 2 R P 1 0 0 D' D' B v )
JE 5 FiE R R R FH AR W 43 OO B2 0 72 (GB 17378.4—
2007).

1.3 HiEALE

iz JH] ArcGIS10.8 21l i 5 ufi £i7 |81, iz H] Origin
2T AR E

X T PR A W) K RERE TR 540 2 B, B2 T 2tk
SRR R AE Y. IR IR DL AR SR AL
P Y RHE, — MO R Y20.02 B9 R e SR
PR, Y>0.1 B9PIFR e SRR SR, 5 T3
W/

Y= ”N < fi, (1)
o, N AR A 55 07 P BT R SRR n AR
S i R IWEAE ) B IMARRL, £ AR | R TE A
A S R A AR

X T SRR B TR AR TR Y 43 2
TR B, ] Tvlev A9 B 5 ¥4 15 40 (E) (Bardach,
1962) T B Y.

E=(ri—p)/ (rit py), (2)
Ao, r AR 8 E YA i R AR P 00 A X S
(BRI ZERE 5 8 & Wb B A A 4 1 LL ), s 2K
PSR i bR IR 0 1 R X B (R AR i e
KA BT PR A 0 L) o E S N R T DA
YRy FUK TR A ) B A R R . E LS
H-1~1, IEHR RIS IX TR, HEK, Rt e
HAFE R TUE RN R IR TR I Y, D, R
i ] AR B $E3T 0 X i IR A A BE AL A o

2 #R

2.1 MEEFEDHTHBERPEHEIRE

LI IR 10 H 0 Bl PR W s o K
RGN 16.8~27.5 °C (9~10 H), $h# 22.61~28.76; &
b, BEEREL M 0.013 7~0.054 1 mg/L, Vil R N
0.008 84~0.036 8 mg/L, fif ik £k} 0.086 0~0.516 mg/L,

TERR L A 0.184~1.60 mg/L. 1245 H My i 3 A= 2537 4h
FARRWF R SRR . PRl A B T (9~10 )
TR T R A0 S R A AR AR VS LR 3.76%10°~2.25%
10° cells/L, WP 2 Fios . %02 0 ) 3k B 3 voig
B, 55 2 A S E S, B 9 A 25 H. AR
IR 2 B VR B 5 A B (Eucampia zodiacus) 511, I
A W [R] L TR A A0 2 1 AR A5 V7 Bl S e
(B R e — 35, Rl TR IS SE R Y TR Bl
FAE A AR T R, B — IR 2y 13d 9 H
8~21 H), 55 " IRFFLE4y 18d (9 H 21 H~10 H 9 H),
W VR T 25 3 5 T i e ik 2.25%10° cells/L, 56 3 Ik
R BRI 10 d, F RS LT, e — o
H 19 H)F ik 8.23x10° cells/L, H1 T RIRENH, &
25 = SODEY

-o- IR

20 r

15

1.0

YBRAERE/(x10° cell/L)
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00
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Fig.2 Variation in abundances of total phytoplankton and E.
zodiacus during study period

22 FREHEKEREYEE S RIFFEEYRIE

AR

BT AR S S A AR R, A5
e BRI s 4300 A 29 FHAIZREIEE M (10 A 9
HO)EX AR A R85 18 25 4 v I WA 40 1 0 o 2
XA AR S WA 2 1] 20 &, Hohak g
1118 J&, HEel] 2 J&; 7E4ti5 H & i b b 3 e 7R Ui
T 3170 23 Ja, ForbrEEET] 19 8, W] 3 )@, Akl
WIT1E,

L 2558 205 Y ey W B0 R 205 0 T AR K A R AR A 1]
FF B, fkE ) R e, 43 o S PR
1 99.99% F1 96.77%, H #EAL A7 0.01% F1 3.23% (141 3).

W S i, R RO de i, AR R R A
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FUH IR 73 500 o R WAL 1Y 99.93% F 98.64%, AR
TR R ], s S s > R R AR
et A SO RSP s 5 T A 3] ) PR AR A B
4R (2.11+1.30)x10* cells/ind.; 74 1 114 18 1A 41 15 5
W RS ) ) I VR AN TR Ol (1,44
1.40)x10° cells/ind.. Xt Lt 9 Y 4H 15 B 5 9 v 77 i A
VI =E R, 20 v W B g o v B R T
e TSR, (A e T e i 25 AR b
2.3 KERHIFESYHFHEYREMARRML

BFLL B

FE T )45 A S AR 0 v 04 ST RN AR, KR B
oY R Y LR S R MRS B R R Y ink 1
Ji7R o R30I DT, VR 3l A AR EE KA AN S h
By bR, HOAE— PR, AR F 0.9,
AR IR I, AKRE RS 7 AR E R, o 4 X
B a4, S 2% 8 (Skeletonema costatum) (Y=
0.215 3). ffi & ¥ (Chaetoceros) (Y=0.162 0), VE5h75
HE(Y=0.148 1) FSHE B (Navicula) (Y=0.146 8); H &
HhR 3 AN EEFD, 43 R RESCBE(Pleurosigma sp.) (Y=
0.356 2). 1 ¥ #F 40 H (Pleurosigma pelagicum) (Y=

_ 99.99% ] fs(KEE)
) 10° £ [ E958(KHF)
S [ BEs@sss(kA)
T 405 L ] E=RESY)
§ 99.99% [ BR(ESY)
~ i [ E8E31)
fr 10* .
J 86.77% 96.77%
(2]
3 10° -
% 99.99% 96.77%
= 102 96.77%
w 99.99%
i 99.99%
ﬁ 10"
£9®
/B,\h 100 1 J
SRR TREEIRER
3 i s AU R AR AR R B 0 A
TR

Fig.3 Phytoplankton abundances in water samples and stomach
contents of C. gigas during the blooming and recession periods
of red tide

0.151 9)HIZEIE B (Nitzschia sp.) (Y=0.067 7); X Lt 7R3
THIR BAZK AR TS & P35 Jm Fh, & BLAE T AR 7K AR
Hh O B R B A R R LA R A S R R
K, SGETESEAE KRR S S b e

x1 FRHSEMAHRAKEREHE ST ZHENNERMEENEE®D)

Tab.l Dominant genera and species of phytoplankton and their dominance (Y) in water samples and stomach contents of C. gigas

HEE(Y)
I i T4 IR S U ) GIREREEEE]

KA Baw PINEN HEY

YR TR R Eucampia zodiacus 0.977 7 0.923 4 0.148 1 —

FHE B FHE#E sp. Navicula sp. — — 0.146 8 —

B BB sp. Chaetoceros sp. — — 0.162 0 —

Bk E b R A Skeletonema costatum / / 0.2153 /
ES/2 9 L sp. Nitzschia sp. — — 0.084 1 0.067 7

(53] i 98 J [ i 38 sp. Coscinodiscus sp. — — 0.032 4 —

AL ELREE b Paralia sulcata — — 0.021 6 /
BIECE S FHACEE sp. Pleurosigma sp. — — — 0.356 2
{ERESHES @ Pleurosigma pelagicum / / — 0.1519

TE: /PR TERE R AR IR PR IR Y, «— Rz TR & R di (3

24 FiPEIEHRAHGRBRIEEETE

T B AR ) v 0T AR KRR AT B B DL
J&Fl, R Tvlev 3% #5148 50(E) (Bardach, 1962) 1t
B WRAE KNG IG &Yy o T2 5, et
WEXTPE AR W H B B0 AR LR E A T
PRk eEcn 2k 2 B (LB 5325 500) .

FE I 01725 i) T I T o WA B0, 05 % 325 T 35 R (B4
BRSO, YK T 0.7, RN B E K
YR FHE B8 FaHLieE, 7305120 0.539 8 F1 0.421 9;
Xof 25 ff RN A B R JE I E R MR BT 0, BRI
Xof 3 P e B AL B

TEAR IR I, AW XT B A5 B E . DA rY
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2 KFEHEKERZIFEYRERE
BRIEFMERE)
Tab.2  Selectivity index (£) of C. gigas for the dominant
phytoplankton genera” in the water column

B I AL E

' " SR R

[E3Eam! ZWE)E Eucampia -0.028 6 -0.755 8
FHEBEE Navicula 0.539 8 -0.903 6

FITEMIE Chaetoceros -0.1252 -0.923 6

BB Skeletonema — -1.000 0

I BE)R Nitzschia 0.838 6 0.146 2

[&] 7% )% Coscinodiscus 0.734 4 0.2147

WA R Paralia 0.4219 -1.000 0

RISE)E Pleurosigma 0.3813 0.899 5

LG 0 P L AT LI NI SR PR Sy

PEUEFRECN -1, XA B R AL 8 i B e ek
FEECWARME, 439 0-0.923 6 F1-0.903 6, 3B 75 1
IR XF 3 4 Ffr O AN o ) TR U A 0 ) 4
£ 0 22T i R 0 o S ) e BRI AR B 0,
i ] T REH LR £

Xof L 2R U e DA S0 R T R SO X 5 T DA )
T VEFRPEFEEL, RhSCHE S T A S0 A g i ) 48 £ A P,
L 2 M — R T R R B B R O = 1
25(0.381 3~0.899 5), HAR A TH LIS M Bk B 1R 4R
B AN R R FE B A, R WA WX 280 R
KOE R, Hoho FHE B . MRS A S B R B0k
H7AE Ry A, B R B A S e 8 ke £ X T35
TRIE 0 3, R R ERR B i 1 AR 0, BP
H B 0 40 B 7 S BB LG B X0 2 25 A SR A B
B PEAE R MR 2R T-0.7, BV BEPLBE R 5515 4
Sli g

3 e

30 BEFHTRERPEERIMEAZRS T

AR SCE WCHGIE T 3L T B VR B A A R
W, A E A PRSI [ T 40 do BLIRIE S A
B AE AR ) I BT P SR A A AR,
R AR — YR R B /N IR I R 5.89%10° cells/L,
5 TURIR T B (B A, A 2.23%10° cells/L, [ [T
(B2 5 17 24 AR i 3 B OB = PR UG A A Y
G —K, BEEIk 8.23%10° cells/L. H¥E H A4 4%
L0 AR AR, 33X 3 e DA {34 2 ek A T R vk
(3%x10° cells/L) (Z¢iE/NHE, 1973).

TSNS R U R T IREA, BR R A AN, %R
FEHAS . E VRN KI5 I A AT o AT, TR
Bf 3 A £ 5 ¥ B (Martin et al, 2007; Yoshida et al,
2011; Baek et al, 2015), ELYE H A A 36 P9 16475 85
(Harima-Nada, the Seto Inland Sea, Japan). A W&
(Ariake Sea, Japan) Fll 1 [ 11 4R 2 B 59 B M1V 85 Hie G
T 2R CFE SCHAE, 2001; 5K K 14, 2002; Nishikawa
et al, 2007, 2011, 2013; Ito et al, 2013), £ 3 HH T
TS B N TR B S R AR A E b IX . HRIE Y
R A R ], A3 b R B, B i E R IE R T 5
A AR R AR A AR TR AL, it
TR LR 5, TRBNAS A R I L Bk T A
e, HP RS 2R (6 H) I FRFE K Uk AR 3 v 5 25
PR (A SCREAE, 2001; 5ROk AR, 2002). 7EFLLL
SR FEGE X, BRZR(10 H) A& 3017 3025 ) i e 40 X i —
e A Bh (B SR, 2001 IR, 1) IR PR R FR 2,
TFl S MEEEA A A T RERA

®3 FEAEEHFEENNEES BRI RHIEERNEFFEE

Tab.3 The main distribution areas worldwide, peak times and abundances of E. zodiacus

F5E X35 IR AR . ) W) (H . H) WA 3 /(cells/L) EZ 3G
1974~2008 1~4 A 3x10° Nishikawa et al, 2011
AR DY 9 S 2006.04~2009.05 12 A~4 A LA) 3x10° Nishikawa et al, 2013
2022.04~2025.12 2 Ahf)~4 A%) 3.6x10° Nishikawa et al, 2007
H AAT W 2012.02~2012.04 3HSH.3H19H 3.5x10° Ito et al, 2013
H AR AR 1981~2000 1~3 H — Yoshida et al, 2011
TR DG 2010 HZ — Bacek et al, 2015
F ] LU AR 2 B IR 1999.06 6 H13H 1.32x10° BECORAE, 2001
PE M AFLLE R 2022.09~2022.10 9H17TH.9H25H 2.23%x10° ARCLE R

T 2R3 IeAR A
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AT TR 1 F 3 A i Y R R B U 26~28
(1R G 7 Jmy 5 =W PEIF SR i, 1993), 3 1L il 3 1 45
10 A ERJE N 22.61~28.76, i A 77 51 25 FA 8 1 K
B UL, B R B AT RE O IF SIS AR AR I Bk
M2 R BRAE T 45, S Ah, FLILNE RS 2022 4EFK
B TR WEIREL . HRREL . WAHEREL) & THEE M
Z(H AR, 2023), B, 1204 KT SR
FIRE AR PR S 25 A e ) B A it 1 RAF R S5 F . TE
H 237 N, 07 2h 3 s ARl 2 8 T RN &
7= f1 L 25 (Nishikawa et al, 2007, 2011, 2013), HAR #i&
Nishikawa 55(2009) )W 55 4 th, ZEARIR 2500 T, 1730
LA P A PSR LE X A WO B R, RE S TR
KR AR AR . 2T, ZLILEERERN T
R TT REHE o0 T V7 o A o U A IR, DA )
RS o P, FLILEEGE BRI . BTSSR
DR T 30 25 R i o i ) R R T AR

R T AT AR 8 SRR A 1, FL L s R
B UG 75 A8 RN AT Z AR 2 N 2% . B, FLilm
FEWRAR BT 52 50 7 t, FRAH AR AE 4 [ B g
ZHNE — AL, 72N BUE T 58.35%, 1L AR A 1Y
35.34%, 2 E 1 6.62% (49, 2020). Ito 55 (2013)Hf
gEAe i, WAL . KSR I R 25 | R T Bh A A P
) R T, T R 9 A A K AR T 2T R, BRI
K F R O ) T 2 3G K AR 37 W B, T R PR 3 S
SR R T AR RIS, teAh, B B R
P AL 2 5 e VR 0 B T v % B AR R A D% T
WEl Iy, Wik — D REAR TR KM . IR R,
T SIS A i 0 R B R AR ik o TR 2 [ A AE )
[ 5 & (Trimborn et al, 2009), |1 F 1% 3045 f 3 ELA =
A4 A B v A LTI R Y B 7, ARG TS, FE
AR AR SR AT B R R A A R T I R M A R
U A AR HLA o 1L L TR R 2 R A A
S BRI TR, DTS2 e K A4 i) — S Ak o3 TR,
TR SR 0 R AR TIE GRS, BRI
T A 0 5 B T S5l ) ] A 5 SR AR B TR R B R
K Z AR AR B o3 T R E R T SR IR (S AR,
2022). PRI, L Ll el v 2 B ) AW 5 T LA MRS AIG
TRE 7K B K st ) — A A B o0 TR 55 A7 JE TR 4 e B0 3 25
BRI RK

WAL, S5 A WG XTI A R VR A AR B BT Y
P, DR, AT IO 8 R AT IR A X A U
Bl 25 A B R T Y SR AR T o B AR A — S
Huang %£(2008) FL 48 T 5 725 74 g 3508 1) A V- V8 Vg 4k 2 ok

0 IR B A AR T IS I I IR R TR 45, 45 R B R T
TR FE XN B B3 05 I 7 i A A I o 2R R I S R
TERA 7 4 B B X IR A 0 T AT R R . A
AT ST K BU I 20 25 B R0 = B AR 2 0 8, 7E—
U/, BT WA B 14 2R, 58 PR 4 A X B
A R AR e A BR A, I B A A T
AN G B A R, LR T BB R A ke s T
FEWE R AT R RE S, P, AT TR
SIS AR A T R A R R AR B

3.2 MEEFHET AEFEITHIFERN I

FESEDE A Ry 2 D 28 1 IR (TR R £1 55, 2008)6
AHFFE 20, BERE R O AR I R Rk S i
YRR, Hor ik s et a5 & b b e e x4 (A
3)o AHIFSE B4 W7 e B RS R (3R 2), 16 R
TR VAT, ROV b Xof 22 1 3 A0 (530 7 3 114 3 P 4 4K
B, R EIRE, HUOR DY B8 fah e,
77 3 8 35 2 A % 3] e 0 30 () K A T O R SRR AR (6
1), 3 EPRIE T 415 i SE PR e R AT . B
(140 ¥ 4 DA VA P A 05 5 BF S AL T g o [
BRI EEAE LR RE R A B S R R ORI,
2020; TR, 2023), HEIFRE RN Z HAEK
PR BERsEm , 534b, FRATTAEFL LSRR L ZE 1Y
g 5 1 IF 9 25 SR B T g Sk R O L e
J& RIS AR B RO AR 1R 3R ) (R
MR, 2024), 53 2 v iR i s 04 0T (IO A9 £ A 1R R
PE— 2, (A4 22 SR F RS AR
AR, A T — 20 XA S G B ) 5 R AT
IR, 2024),

ARHFE LG F R, TERKZRIF 245 A 3 0% T v 06 10
(A, A X 3 — ok B B e R HE 20 —0.028 6,
FICABENLEE, R BARZ IR K A5 S &
PR R (3R 1), (H R ] REIF A AW R Y
e, LR W AR 30 O 399) A 005 o T2 o 10 5% B e
o Ay bt B (E=-0.755 8)o it —2, FRATXF A4 V7 Ui
R 2 B A 5 SRt R LS £ B T 3 A4
FEENE A BRI 2), HApZmb it 40 d, X
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THE DEVELOPMENT PROCESS OF RED TIDE CAUSED BY DIATOM EUCAMPIA
ZODIACUS AND ITS EFFECT ON OYSTER FEEDING SELECTIVITY IN THE
NEARSHORE WATER OF RUSHAN, THE NORTHERN YELLOW SEA, IN FALL 2022

ZHU Xiao-Lin', YIN Bo', SUN Jing-Zhi', SHANG Guo-Dong?, CHEN Ai-Hua®, SUN Xiao-Hong'

(1. Marine College, Shandong University, Weihai 264209, China; 2. Rushan City Ocean and Fishery Safety Emergency Command and
Guarantee Center, Rushan 264500, China; 3. Rushan Marine Development Bureau, Rushan 264500, China)

Abstract In the autumn of 2022, a red tide species Eucampia zodiacus bloomed in the nearshore water of Rushan,
northern Yellow Sea, lasting for more than 40 days. This nearshore area is the main aquaculture domains for oyster
Crassostrea gigas in China, and the important bait for oysters is phytoplankton. It has been shown that there are large
seasonal variations of phytoplankton in this area, but there are fewer studies related to phytoplankton feeding by oysters,
especially the effect of red tide outbreaks on their feeding selectivity. By analyzing the phytoplankton in water samples and
oyster stomach contents, two complete blooming and recession periods of red tide were identified, with the second one
having the longest duration (about 18 days) and the highest abundance (2.23x10° cells/L). At the peak of the red tide, the
algae abundance in the stomach contents of oysters (2.11x10* cells/ind.) was significantly higher than that during the
recession period of the red tide (1.44x10° cells/ind.). During the blooming period of E. zodiacus, oysters tended to
randomly feed on this dominant species, and preferred to feed on 5 diatom genera such as Nitzschia and Coscinodiscus,
etc., during the recession period of the red tide, the oyster's feeding selectivity index decreased for most of phytoplankton
species, preferring only Pleurosigma sp. and shifting to avoid its previously preferred genera Navicula and Paralia
sulcata. The study indicated that the oyster may have limited control over the outbreaks of the E. zodiacus because it is not
a preferred bait for oysters, and the oysters’ feeding selectivity changed significantly before and after the outbreaks of E.
zodiacus, which suggests that its outbreaks may have affected the subsequent feeding behavior of oysters.

Key words oyster; phytoplankton; red tide; Eucampia zodiacus; feeding selectivity



