HEDKFERRE 2021 £ 11 B, 28(11): 1477-1488
Journal of Fishery Sciences of China

DOI: 10.12264/JFSC2021-0138

S EKEF AN S EME RS T

Fabz', kA, S, AR, EA

L LK S B, L 201306;
2. BRSBTS eI b0, 5 200433

FEE: O TRY LGOI AU R K AP HE (70 A A2 AR MERRIE, 2019 45 5 3L 8 L 11 A, ZEAUHIE L Rk BT 12
AuhALR, DORAMFHEA (D42 1.3 m, M H 0.5 mm)#FA7TR 2K MEoREFHEM, MBERZREE . A BHE
W pHo S5REM, I 36 HEMIHZE REFTHEM 9019 BB, HARKPEMZE 2 Fp, o O PEM3E 12 Fh, MM
2 14 Fh, IR 11 Fh, BERERIUR R i (Acanthogobius ommaturus)i 2, & BAMAEUK 40.32%, HRAKIK XL
i (Coilia mystus) (15.58%) . #2(Liza haematocheilus) (9.83%) . ¥ % % 40 i (Takifugu xanthopterus) (1.39%) . FAf&N%
¥8 1 (Eleutherochir mirabilis) (1.36%)F14 4R fii(Salanx ariakensis) (1.35%). {FHEAYIFE S Z YN 5 HixZ, 11
HEe/b, Yy BUM S B 1Y 5 8050 5 ol 5 400 5 ol S S I B4 . Shannon-Wiener 2 KE 1448 5UFI Margelef ZFEMETREL
ST RN, MBIy -2, RS Hie . 8 AW 11 A EARMNE A . AL R4 Bl 2R

7R, B R £ A T A

P UUBI RO 3 FOREVESC, SR A F I (0 BE PR EET RSB,

ZERKRW S A L 8 AAFHES T 20 T DURIE N R 7 28, 11 AAFRES A B 35, B WSR2

K BUNTE; (FHEf, MR, BISOHT; PR
FESES: S931 XHERERRD: A

G RER VA B/ A Nl o SN w0 e i O T
PG S [ (%) 0 WUE i 30 3m] 19, L AR I A LR 5
VU IETL, (A 52 B ERIEVLAR UL . K VLAR I &
RME T IRAA RS2, K SC/IRER L 2, TRiE
AR PR EAREIBETE, B
R (Coilia mystus) e Sk g 3 €4 (Collichthys
lucidus)35 (ISR A= 17,

FEHE £ 2 0 28 A2 3 s R B R eSS B B,
V% 25 1) A8 Ak [R) Bsf A2 21 2R 55 DR RN A g PR 2
TS SR R O A £ B B At A IR
bl K el 98 PR AN TR BT, IR BRI S AT
HE A0 5 1 235 R AR 0 AR 2 7 M 78 A R A oy %
T PT R SR Y A e dE B o FRIE TN 1 it
AT HEFRETE 25 MR- IE A9 B - LT 2005 4F,
P BRI T T L AT 5 B S0 T Je A £ O 2

K BH: 2021-04-16; fEITHHA: 2021-05-10.

TEHS: 1005-8737—(2021)11-1477—12

OMTRAIE R 3 ARSI HEAT T LRSS o T4
KA S A /K SRt AT 1) A HE #2298 £ C 22 0T JR A
Z, FELEP T OREKER, FF5ArHE 2T
ARG SN TS 1K R B T R, R
ST b A HE 1 22 RV EARGE .

FTF UL RGE M 5, AR R R
Ao AT T ) Rl b ) 1A £ 22 REME R AT A, DU
WRERS 1 — A0 A= WHTIN P AL R /K S ) £ HE £ 41
FRETS AL, BT T b 3 7K el 3 £ 2 B
AR S o DR Pl B i o S

1 #MEEFE

1.1 BAEFE
2019 4E 5 . 8 AL 11 A, EFCMIEILEK
Wik E 12 REESSLI~S12, B 1), TERA K

BEL£WB: gl 2 iS5 H Wo s s E Kkl 38R I8 45)(c201904).
EEEIN: HHE1994-), J, WL A, PR EAATFHE@PTIR:. E-mail: singularity _gzb@163.com

BEEE: sER4, #Z. E-mail: jszhong@shou.edu.cn.



1478 Hh [ K R A

428 &

T B SR R B P AE A (1142 1.3 m, T H 0.5 mm)
HEATRIZAKF-HE W AT . Wik 2~3 kn,
SRR SN 10 min, AR H ¥ EITHKC Denmark
A/S Model 23.090)ic % ¥ H it i B, I 7K i

I WREN pH, 7EBLAH 5% M BRI
FEAS
31.0°

N|

(] [ )
A s g%
St.12® gt 10

30.5°F B
Hangzhou Bay
o RFEUL
L == sampling
121.0° 121.5° 122.0° E

BT U I A HE £ 3 Al o7
Fig. 1 Stations for collecting fish larvae and juveniles
in the north of Hangzhou Bay
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®1 wMElLRkENA THTRERFTN 13 #1(15.22%), RAKHEAZE 1 F1(0.06%), IFjEH
Tab.1 Monthly changes of average environmental y - 1Sk B B :

datain the north of Hangzhou Bay ﬂ—(Gobndae)EﬂﬁFﬁﬂig(ll ﬁl) A ﬁ;e?H(Engrauhdae)

ETS Kt Sy . B 9 Fi . A B fiFk(Sciaenidae) 5 | fifi B (Mugilidae)

month temperature DO salinity P 2 ﬂl, /ﬂ\:ﬁﬁ%}i@ﬂ\j 1 fﬁlilo ﬁﬁ%ﬂléé{%ﬁ-}*ﬁ%@i ﬁf

5 A May 18.9£0.7 7.841.3 1419  7.81%0.18 %ﬂﬂﬂﬁ@mcanthogobius ommaturus)l?ﬁ]/l\ﬁiiﬁl

8 A Aug.  29.2+0.4 5.5+0.8 9.6£1.6  7.43+0.21 B, 5 EAMARN 4032%, FLUON, JiL@f.‘(Coilia

11 H Nov. 19.1+0.4 10.3+2.4 17.6+1.2 7.59+0.20 "
mystus)(15.69%) . & (Liza haematocheilus)(9.84%) .
2.2 FhZEAR T 18 Z2 40 i (Takifugu xanthopterus)(1.36%) . Hifig

AT AEHE M 36 YR, SRAEFITHESm 9013 &, Wz %8 i (Eleutherochir mirabilis)(1.36%) . A B4R fi
KB 15 Bl 34 Fh(EE 2), HP O 12 F (Salanx ariakensis)(1.30%). L E 6 Flfa 5 S A
(67.33%), MRS 7 Fr(17.39%), WML REHEM 69.89%,

R2 MMELLEFHREFMEAR

Tab. 2 Species composition of fish larvae and juvenilesin the northern of Hangzhou Bay

H4 species EERH R KB LA B
habitat abundence developmental stage month

Wg#EFL Elopidae

BB EEE Elops hawaiensis Mi. 0.01 el 5
HEHE AL Pristigasteridae

) Ilisha elongata Mi. 0.07 b,d, f 5.8
fiz#} Engraulidae

S Coilia mystus Mi. 15.69 b—e 5,8

J1%  Coilia nasus Mi. 0.58 b-d 8, 11

R bt Encrasicholina heteroloba Mi. 0.02 c 5

RIREB 82 Encrasicholina punctifer Mi. 0.06 el 5

fix Engraulis japonicus Ma. 0.34 d, e 5

KB E W Setipinna taty Ma. 0.84 d-f 8

rRAEMA /NAfa Stolephorus chinensis Ma. 0.37 b-e 5,8

Rl ECANAHE /N Stolephorus commersconnii Ma. 0.08 d 8

#2F} Engraulidae sp. Ma. 0.09 d—e 5
fRAF} Osmeridae

AR Salanx ariakensis Es. 1.30 b—d 11
YH:fa Rl Synodontidae

Jok Harpadon nehereus Es. 0.40 d—-f 8, 11
fi§F} Mugilidae

f® Liza haematocheilus Ma. 9.84 b-e 5

fiff§ Mugil cephalus Es. 0.20 f 5,8
fig#l Serranidae

H[E T Lateolabrax maculatus Mi. 0.97 e 5
i fEl Sciaenidae

Wk MFRE B Collichthys lucidus Ma. 0.39 b-e 5,8, 11

KIE Larimichthys crocea Ma. 0.01 e 5

/N Larimichthys polyactis Ma. 0.09 d-f 5

F it Pennahia argentata Ma. 0.01 d 8

(823 to be continued)
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(2 fF4:  Tab. 2 continued)
A L ) -7 Y B SR
P4 species %/:b?:at ‘ijrrtic/j’ develiifgti(stage ll-l-llrrflj(;r)?thﬁj

1 fi.(Fl)Sciaenidae sp. Ma. 0.39 b 5
#F} Blenniidae

)R WU Omobranchus elegans Ma. 0.01 e 8
figrFl Callionymidae

BAGENMERE 7 Eleutherochir mirabilis Ma. 1.36 e 5
YRR AL Gobiidae

BERAMIUR R i Acanthogobius ommaturus Es. 40.36 a—e 5

T BEANBIFFE 10 Acentrogobius viridipunctatus Es. 0.27 b—d 8

INYERYR R Amblychaeturichthys hexanema Es. 0.02 d 5

PFEEMGIFE M Gymnogobius isaza Fr. 0.06 d 8

PR A MR R Odontamblyopus lacepedii Es. 0.33 d, f 8,11

/NSLENFLER R i Paratrypauchen microcephalus Es. 0.03 c,d 8

FREESIR AL Periophthalmus argentilineatus Es. 0.40 c, d 8

H YR Scartelaos histophorus Es. 0.01 d 8

IR Tridentiger barbatus Es. 0.01 f 8

ENRE M Luciogobius guttatus Es. 0.01 f 5

WRp% %} Gobiidae spp. Es. 23.99 b 5
HifEL Trichiuridae

JNHF AL Eupleurogrammus muticus Ma. 0.03 f 8
filifl Tetraodontidae

B2 900 Takifugu xanthopterus Ma. 1.36 d 5

: Es. VO, Ma. WGvEPEG S, Mi. PR S, Fr. WRoKPEAZE; a: DNBEEI0 40, b U T, oo Slllfra; & RS

mh I frfr; e HMES; £ 40, g BAR; el 4062

Note: Es. estuarine fish; Ma. marine fish; Mi. migration fish; Fr. freshwater; a: yolk-sac larvae; b: pre-flexion larvae; c: flexion larvae; d:
post-flexion larvae; e: juvenile; f: young fish; g: adult fish; el: young eel.

23 YIFEHMEERAETH
BN R FHE AR 5 H fer5(0.67 ind/m?),
HYKN 8 A(0.13 ind/m?), 11 H % & kb F 5 AKX,
X 0.02 ind/m*, WIFWELTE 5 H A 8 G, 1
20 0 11 H b, SCREER] 10 Fh(E 2).
P45 i v S ] 25 B L B 3, & 4),
Zub s, B St2, Std A, HiAy 6 v S ATHE A
JEY R 5 Aok, Horb Sts.9~12 4 A ubfi i 5 HAF
HMea BT 8 AR 11 H o 5 7 85 B my sk
Sy St.11, K 1.80 ind/m?, AR Jy St.2, B
4 0.05 ind/m?, 8 J % B i IS 6 Oy St.2, %
4 0.46 ind/m?, FAHARAEFUFHEM P St.12,
11 A% s 5o St.S, %R 0.04 ind/m?,
BAK A St.3, BN 0.007 ind/m?, AF-HEMFHZEEL
Sts. 1~8 #5ufifii 5 H M1 8 HAE{EAK, T Sts.9~12

vl 8 A RSB KT, Hivb St.12 8 A A& R4
BfFHEAR; 11 HATHE RSB0 07 5 8] 22 AR R,
AN St.6, 1 Fh, el St.9, 4 i,
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Fig. 2 Monthly variations of species number and density in
the north of Hangzhou Bay
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Fig. 3 Variations between each station and monthly change of density in the north of Hangzhou Bay
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Fig. 4 Variations between each station and monthly change of species number in the north of Hangzhou Bay
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2.5 Eﬁgﬂ%iﬁ?ﬂ?’é%’: H 44 month
- M £ A A TR S T 0 I B4 yolk ORI i1 preflexi
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SST
8 Liza haematocheilus

LY Lateolabrax maculatus

AETEAE leutherochir mirabilis
pH,
|~ UFBEERl Gobiidae spp. S Co Iucidus
NE
HbE L4080 Takifugu xanthopterus Larimichthys polyactis
DO
—0.6 4 . ) sss |
-1.0 1.0

10 Fy
/Nl Eupleurograimmus muticus

B4 Setipinna tenuifilis
FETF B EME 244 Gymnogobius fdza

| HREARIT R

entrogobius viridipunctatu

V
pH

—0.8& L . .
-1.0 1.0
04 . o
BEAMFE A Collichthys lucidus
SSS
k48 Harpadon nékere
H W4 Salgfix ariakensis
SST
—0.6 | 2 JI8F Coilia nasus
-0.8 0.8

B 6 AN R ATHE S IR BT T 1) RDA HEF
SSS: JKifk; SST: £h/; DO: w4 Ht; a: 5 H RDA ¥,
b: 8 A RDA HE/F7; c: 11 H RDA HEF. [l b ARk 5id A
PR A IR R Ak A

Fig. 6 RDA biplot of species composition of survey stations
and environmental factors in the north of Hangzhou Bay
SSS. Water temperature; SST. Salinity; DO: Dissolved oxygen,;
a. RDA biplot in May; b. RDA biplot in August; c. RDA biplot
in November. P. argentilcneatus and O. lacepedit share the
same arrow in Fig. b.

M ZEHE T B 7 AR AL, T AR R B T ) AR AL,
L BH R TR 2 F1S PRI 45 H XA RE £ 5347 52 00 7 )
ML, T EAEH(Lateolabrax maculatus) . HEENE

¥4 i1 (E. mirabilis) . #2 (L. haematocheilus) . i
(Engraulis japonicus)F(Mugil cephalus)ii &K
AT pH Je Mo, U5 57K IR A pH A7 7E
WEAHSE, [N A (Larimichthys polyactis) FE
KM B A (C. Tucidus) 5 7 AR BEAFAE IR ARG,
5 BRI BR 5 Sk B ) ) W b 22 4 A 55 00 0 0 58
R FAATE A DE O AR, i S 4 8 R SR I 3 455 A
R HE #1153 A5 5 e R B £ 52 BRI IR 75
MR, PRt 5 7 F2 2 A1 HE €0 0 A 1 SR B IR
T HREREROKE . 8 H A 1 HE b FHEF K
JEMl, ERBEALA T HET B 22, 3R AT HE fA 53 A
SE BB IEA DG, A, pH | 3R S A R
I FHEF EA M, LLE 3 TS - S5
S BIELE ARG . ARTEITT I, 8 J 25
N R B JKIRFNS A, 2B 5 i
KB AT HE M Sk B (C. mystus) Fll K B 15 A
(Setipinna taty); 11 J B F{LREMERE 30.9%48
i, I R T HE A s AT N, T
(Coilia nasus)F 2 5K 2 IEAEC, BkME M
(C. lucidus) F %2 53 E R IEAHE, A WHR M (S.
ariakensis) ¥ 2 5 pH F1E A &, ik =k
(Harpadon nehereus) ¥ 2 5 A w2 AHK,

26 ZHEESHR

43Hr Shannon-Wiener §%%(H'). Margalef £
FEPEFE (D) . Pielou ¥J25)EHE%()) &% Simpson
AR B () o, (Pl 220 5 H
fem, 8 Az 11 H Bl #(&l 7).

PR ZREETR R, TR B R ETR AL
FARX AR MR 3 FR, FESIERH, 5528
ZHEVEREE S AL 8 HRIAHFERE XS, M 11
H 51 22 57 13 (P<0.05), 453l 5 0] 22 534
AR PR R 2R BT D 1R] | sl 5 R 25 S
YRR, MXHAM 5 ARZ, 1(65.3+11.1)%,
8 ARz, fi50.7£34.7, 11 A JCAHEX R A Fh
27 HUNERESF

AL R R W (P 8), 4% uh J AT HE (b
RANEZI N 3 3, H—AEMPUE 22.5 i 5
HpBuhi o Ir, EMRUE 39.9 ARy —F, Hap
PISCTERAALE 24.09 Ab3TT, 4 HAEAHRIE 28.4
AL 32.78 /bR A — 3 AT LA th, RSN
(RS I 0 St.2. St.4 Fil St.6 =l A — L,
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2 07} { i . g 1 5 . H
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% 0.6 l (,"'J i 5 H :- d ~
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oy H goatdl [H | H g
ﬂ 0.3 Fl 1 fg y H
3 = ; ; u I
s 02 2 o2l AF 1 OHH
- o U.Z i 1 H - I
01 ¢ E u§) ' E E [ uhe E: ’ :
St1 St2 St3 St4 St5 St6 St7 St8 StO St.10SL1ISt12 07St1St2 St3 St4 St5 St6 St7 St8 St StI10SLIISLI2
¥/ 5%, sampling station ¥4 25 sampling station
B 7 ANV L R oK S AR £0 5 0 s AR PE S 4K
a: Shannon-Wiener $8%(; b: Margalef & E 5 %(; c: Pielou Y51 E 5% d: Simpson T3 E %L
Fig. 7 Diversity index of larvae and juveniles in the north of Hangzhou Bay
a: Shannon-Wiener index; b: Margalef’s index; c: Pielou index; d: Simpson index.
R3I NRESHMIEH. THSRESHEEBHEBXMNHEEMEE
Tab.3 Taxonomic distinctness index, aver age taxonomic distinctness, and relative rare speciesrate
Ay A a° R/%
month JE [l range SF-34 mean JE Il range -3 mean YLl range SF-34 mean
5 A May 53.7-62.5 59.4+£2.9 12.2-47.8 29.5-11.8 42.8-77.8 65.3+11.1
8 H Aug. 50.0-66.7 57.2-4.8 2.5-42.0 22.5+11.6 0-90 50.7+34.7
11 A Nov. 66.7 66.7 7.4-51.9 28.4+15.0 0 0
——St.7 e v A N AN
— L———st5 SEETE R Sts.9~12 K uli RN —3L, FRAT
St8 5y b N hY N V
| St3 T AT R S SR A A — 3 BRI, AR IR
L 3 N ~ YA N
S N P 4 DA S T A S I
SO FRBIRIEIR Y 3 FhAEAE RS
st12 L% LR R B A T3 500 A,
o2 RS (E 9a) EEEN 3 3, WL St.2,
20 40 60 80 100 St.4. St.6 —u s TEARUE 14.83 4b 5 H KA 4

FLLUE similarity . . e
‘ ‘ I, FEARMUE 36.26 ARRON—32, 5 T3z i s
8 BV AR A BV A (DL SR

. ) AR JE il RUTEARALBE 17.52 Ab53TF, & B R TAHIME
ig. 8 Cluster analysis based on the Bray-Curtis similarity of fish -
biomass at each sampling station of the north of Hangzhou Bay 25.79 FIARMIEE 32.14 &b, 8 H (K 9b)AR RE R
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a: 5 Huli mARRIPE R AR b 8 AU SRR L4521, o 11 H b SRR R 45 R
Fig. 9 Cluster analysis based on the Bray-Curtis similarity of fish biomass at each sampling station in each

season of the north of Hangzhou Bay
a: Results of cluster analysis in May; b: Results in August; c: Results in November.
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TRV G A AR 20 m EKIERAFHE
MAMEH S RIZKEHLRTE 4—6 ARI L
FHIEMEX KR N4 HE 7 H, (FfEANFEER
B T (4—6 H)ZZ 18 34 in iy Ja 897 7)) R ME3E
s, SRR LA B R E R, A%
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F . B ZEPUNTE 0Bt PP 45 4 5 00 R B A ¢
e, PRI B 2 BTN T L K R £ 2
HEMZE A8 1) E 2R 1

O’Connor 25OVl P 77 Jie 26 4y FAFAfE £ %
TR A S ARV e BH, A1 FHE A FR 2 i) [
K Gk TR A7 A AR 5 R A S M, TAA IR B XA
P B B 52 M) 8 08 4 T 1 VA 2K IR RT A £ AT
BB 5 AR R o AR AR S P TIR H] 11 K
VT AT sh W 0 PR A R, A RE A DL I i Bl
W3 B TR R O

BRIREE AN, ASBFSE & BRER B R A 2 A —
TR LRgmm TAFHE RIS RN B oA, A
WoR, A K AR 55T N e R AR K A, A
L3 VARG IR v R 7K AT, AR 5 K kA 8 AR R 7K
AP, etk AP A R IT T 20 m BLFK
B AT HE £ 2 B 5k R B B () %) HE R 2 R ) 2 1
FHIRIEZR, T PR K 1) 2 W 1 58 1T 1 %) 7K i
T i AR BT AT i 0 R PR, A A
TAFHEA RN A K AT LRME . MW, K
2 (2905t 40 (1) Wk W5 5 D B8 (Scomberomorus  nipho-
nius) B3 15 BB AT AR, W S An B S
M2 R TR AR, B4R rh e 1R R AR AR
FERE R KR, [RIAE, R XT B B 2 1 RN i il
AR, X — KT Al 20 A
FER R KB AT K B A 2 A P
PRI RI H, ER AT AR (9~16), LRIl
IR A e B PR B KK BR, £ U 5 (24~26),
DRI AR I 9 7K S A 10 114 0 A 5 2 g A P
L FANL, AFHEf A 5L IO,
32 FhEAMMEHEME

KRB IR B AFHE D, PL3 R 2
RBERE IR A B | R BEE Al 5 BE
AR R AEREA T R B, A5 v i A
DL, 5 A EAEAE AT AY 40.32%. Croker™
1t Sandy Hook 74 I Hr, O $5 b &Y i i
(Anguilla rostrata) . K V4 ¥ # (Clupea harengus
harengus) . ¥ 0 (Syngnathus fuscus) . 32451k
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(Pseudopleuronectes americanus) Fl 3¢ W & #fj i
(Ammodytes americanus), I RAEF|ITFHEM 20 Fh,
Horbr, SAWTFEAR LIRS TRV 3T e il 5 (St.2, St.3)H
HRER] 9 FiFAEf, Horp S R MR
PLAh, DL UE 2R RN R HEf; Chermahini
2 DU G I 307 30 1 s O B IR A, R Bk Ik
FPHEfRE TS 2 BERl . AR T MR R R 2]
Jo VA 180 Sy B RE - R e T ] 11 DX T A
FAHE . BT AFHE R RIS TR, 2K
2 vt i DU SR OC 3PV Ry D3R 3 5, ik
& Munk 250278 AR b5 22 Disko 13 IR A4= 9
W, SAWE T AR LR T 2 ol AT R, R
PUAFHE (1 32 B0 A T VS 5 ok i, T R AT
M AT AL, SARIFA RARL . AU,
BRI R, (FHEARKENE OISR, #F
TS 3 R, (AR HOF R 2 IS 1 ANE
W22 5, H R AT RE R A58 00 e 1) Tl 180 oy
TEiL, H AT e )N, R R A A A
i, PR R BT R

T DA AE #2275 00 A 23 S B 3 e I

EIE P, AW TR AR 41 FATAE O R
28 AR TERRE R A Gy B, 12 RS 2 DA G
P, WA Bk 1 e 3 D 4y E
WMo 5 HEMMAFHEAFEE i O AaZE, mo8
Ao 10 B AFAE a0 3= R i fa s, T
DLE A TR, REHChFT
PO, B2 A A& B B [0 i o RS
AT AR AN ) 0 B A £ 50 4%
ikE, A% E R 5 A>8 A>11 A, 5 A1t
PR 8 A 6.38 4%, 11 Al 41.5 1%,
(1 N i ) O 9 U S it 8 SR R A S S U
FREBEETEREOMS, HRZH - dry
T2V CUINIT 2 3l i A0 ol A AR LR 25 57
A 5T T R A B R BT T O R WoR S ik
JE L P SBE A —BUN R AL, TR S
BONSETR, IR H TR N R 22 RN, T
IR LR 22 R
3.3 tRMEIKIE L

FE AT AR AE MK R A T AR 25 SR (R 4), ER
200013 IR AE B FHES 143782 2, B T 23

x4 mMERRFHEATHELLR

Tab.4 Comparison of dominant species of fish larvae and juveniles from Hangzhou Bay in the three years

) 2019 2014—2015" 20131
44 species
R E/r/% percentage R E /7 LK/% percentage R 43 [4/% percentage

PER ARt Acanthogobius ommaturus 1 40.33 4.47 4 2.72
R Coilia mystus 2 15.58 4 9.79 3 9.24
#82 Liza haematocheila 3 9.83 15 0.38 8 0.29
WEEL Bl Takifugu xanthopterus 4 1.39 - + - +
PAGEMERE 481 Eleutherochir mirabilis 5 1.36 - - - -
A B4R a1 Salanxari ariakensis 6 1.35 6 2.04 9 0.28
R EAESS Lateolabrax maculatus 7 0.96 - + - +
KB Setipinna taty 8 0.84 - 0.04 - +
J1#% Coilia nasus 9 0.58 - + - +
rhAeMlay /Nt Stolephorus chinensis 10 0.47 9 0.68 6 0.44
FeA N R A0 Tridentiger barbatus - + 1 41.12 1 64.55
Wk AMGIE 4 Collichthys lucidus 13 0.32 2 19.8 2 13.09
LR ARt Odontamblyopus lacepedii 12 0.33 3 14.14 - 0.01
WUk Periophthalmus modestus - - 7 1.85 5 2.59
RS8R Liza affinis - - 8 1.62 - -
Z VU8 il Eleutheronema rhadinum - - 10 0.65 - +
fifi Platycephalus indicus - - 13 0.43 7 0.31
JREEHLER [E /. Pseudogobius javanicus - - 19 0.12 10 0.22

H: +E7R<0.01; R Fonifz; —Fm A B Bak 20 7 AR,

Note: + means <0.01; R means rank; — means not occurred or less than 20.
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Hh K R

428 &

Bl 69 1, PLFEAFh I EE RN E 4NN E i (Tridentiger bar-
batus) . WSk MFEE 0 AR, W51 2014—2015
EHRERFHEM 96118 B, BT 23 Bl 55 Fh,
PediFh R BN LR IR PR f | ik A B £ R XU
XFLLARBEFE AR, 3 A R AL 11 B} 23 Fl, 2013
. 2014—2015 F3A, ARUCRRERNfFHEMIL
10 &L 21 #, 2013 4E50A 8 Bl 11 #, 2014—2015
ERA S BE 6 Bl ASRBERMA S B 11 Fh

ME A X FoRF, 2013 4E ., 2014—2015 4F
8 2 0800 32 B A0 N 3 0 Al ) S T — A, s ar
JLRTE 121°46'~122°26E, 1M A Y A X s fiw |
Wl Ik, AT 121°18'~122°6'E, 2013 4,
2014—2015 4EWFST Sts.5~7 WpI KA 58 A
Ko, TASHEFE St.5 . Sts. 7~12 f W 7K I8 57 25 A 5 Mz
B A7 b BB (R 4), 1T 10 AR SERREE R iR
fofh ., X, R, A A PAEETINA AL,
HAFI 222 JI5 K, 2013 4F | 2014—2015 4E77T 10
Flrr, SFPADEFE AR B, ARUCRAER BT 10 Ffr,
PR GENERE 5 (Eleutherochir mirabilis) AW 5 A
Ff o (ERNEAL AT b, 3 YRR AF 45 L1 N 0F 5 fa R A
PR, AR L B, B R RR R L RUBT
AR, 3 iR L FER R . S Hr AU
Bl A B Ko A, 22 B0 A BT R A B 1 3
J5 2T AT B U A o SR, PR g A
i 2 507 TG AS 52 HH K230 A 308 o 2013 AEATTN
T AFHEA - 2285 0 1.25 ind/m?, 2014—2015 4
SEEERE R 0.79 ind/m?, AR Y A SF Y55
0.27 ind/m?®, $EHL 2013 4E. 2014—20154E 5 A .
8 H . 11 HZHER B S AR A7 x He, tmT LA
R BRASHIF 5 2o AP 5008 T T 1 08 8 SR R AH X ¢
i, BEEh TRERENE, 6 fril—2 %1k,

52 3k
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Diverdity and cluster analysis of fish larvae and juvenile on the northern
of Hangzhou Bay

GUO Zhibin', ZHONG Junsheng', HONG Bo’, ZHOU Xuan®, WANG Miao
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Abstract: Hangzhou Bay is an important spawning and feeding ground for some economical species such as Coilia
mystus and Collichthys lucidus. Hangzhou Bay located in the northern of Zhejiang Province and the southern of
Shanghai Municipality. Hangzhou Bay run east-west, close to Zhoushan Islands at east, access to the Qiantang
River in the west. The hydrologic condition of the Hangzhou Bay controlled by the runoff from the Yangtze River,
the Qiantang River and the tide from the Donghai Sea, formed complicated environment condition which cultured
a wealth of plankton as the pray of the fish larvae and juveniles. Recently, much study on fish larvae and juveniles
were carried out in the Hangzhou Bay, most of which were located in the bay mouth, to study the seasonal varia-
tion of fish larvae and juveniles. To investigate the seasonal change of the distribution and diversity of fish larvae
and juveniles in the northern of Hangzhou Bay, using large plankton net (mesh size 0.5 mm, diameter 1.3 m) to
conduct 10 min’s horizontal trawl, meanwhile, collect water temperature, salinity, dissolved oxygen and pH. The
development period of the fish larvae was divided into preflexion larvae, flexion larvae, postflexion larvae stage
by flecxon of the notochord, with juvenile stage by the accomplished of the fin ray. Result shows a total of 9019
fish larvae and juveniles, including 2 species of fresh water fishes, 12 species of estuarine fishes, 14 species of
marine fishes and 11 species of migration fishes. Of all the fish larvae collected, 11 species are from family Go-
biidae, 8 from family Engraulidae, 6 from family Sciaenidae, 3 from family Clupeidae, and family Elopidae, Ilisha,
Osmeridae, Synodontidae, Syngnathoidei, Moronidae, Blenniidae, Callionymidae, Trichiuridae, Tetraodontidae
have one species respectively. The domain development stage was preflexion larvae, which was 46.7%. Rda biplot
shows that water temperature and salinity were the main environmental factor affecting the distribution of fish
larvae and juveniles in the northern of Hangzhou Bay, salinity was negatively correlated with the distribution of
fish larvae and juveniles, which were different from other studies on Yangtze River, probably because of the high
adaptability of fish taxa in the Hangzhou Bay. Using larger than 1% of total catch as the dominant species, the
results were Acanthogobius ommaturus (40.32%), C. mystus (15.58%), Liza haematocheilus (9.83%), Takifugu
xanthopterus (1.39%), Eleutherochir mirabilis (1.36) and Salanx ariakensis (1.35%). The number of species and
the density of the fish larvae and juveniles shows a declining tendency, mean seasonal density and mean seasonal
number of species decline from 0.83 ind/m? and 23 species to 0.02 ind/m? and 11 species. The Shannon-Wiener
index, the Margelef index both shows that the diversity of fish larvae in the northern of Hangzhou Bay were high-
est in spring, decreased in summer and were lowest in autumn. There was no significant difference between
Taxonomic distinctness index in May and August, but both were significantly different from November. Cluster
analysis based on the Bray-Curtis similarity of fish biomass shows that the fish larvae community mainly consist
of the near shore, far shore in the mouth of the bay and the bottom of the bay. Results of analysis on each month
shows that the fish larvae community in May and August were the mouth and the bottom of the bay, the result in
November shows the community were comparatively even. However, the environmental factors has no significant
difference between each sampling station, the difference of fish larvare community distribution may cause by other
uninvestigated environmental factors. Previous studies on the near location in 2013, 2014-2015 were used for
comparison in this study, all the three study share 11 family and 23 species catches, the top 10 catches of this study
had one unique species, and the top 10 catches of previous studies had 5 unique species. 4. ommaturus, C. mystus
and S. ariakensis were the dominant species of all three studies.
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