N . N ‘\\ AYY AYY
%29 %5 6 W W HEREER Vol. 29, No.6
2020 4F 11 H JOURNAL OF SHANGHAI OCEAN UNIVERSITY Nov., 2020

MEHRS: 1674-5566(2020)06-0855-13

EIMKIIAEFHEAMEARLEERMN

(RIIRPER S K S5 r B, L

gy, wRAE, FRE, BUE, AR

201306)

OB RTHE XKL AR S RE AR 12, T 2017 45 5 2018 4E 4 H L AERKTT AR MR AL
17 T T 34 B O3 97 5 (St 1:31°35.500'N,121°20. 004 'E; St. 2: 31°33.500'N,121°20. 000'E) , F45 5 F i ¥
)R R BUAFREAIN (H A2 1.3 m, (W H 0.5 mm) #8107 & B B BCHEA T 2 27 KP4 9 SR A (ki SR 4
UCLIRFRATE 4 1K) o ARSI 384 W, HoRAERIFFHE 51 783 2, 348 T 11 FE 32 o ARFF o Il IR %
( Hemiculter bleekeri, /5 S B 87.05% ) Hll( Carassius auratus , (5 S FREN) 3.45% ) JHWEHA ( Culter alburnus ,
BB 3.16% ) T BEW) IR & £ ( Rhinogobius giurinus , % MBS 2. 16% ) FIF i ( Repomucenus olidus , i
SREU 0.01% ) o RAMAFHE R E W B R B T TERTES Y, & S 95.21% , O 25 i 4.54%
JEL A 0. 12% , fEAHH 0. 129% , GRETFEIA 0.01% . BFFELE AW, VT 117G SOk Sl 124995 B KA [a) Az
AR Y S 1 2 N R R JE 110 PR ) S ), 240 5 L Ay i) - 24 5 B e R TR, KL R SR
%5 SR B WIRR IR f AR SE S SRR A A B R I B A R AR AL R 5B ) M R £ b,
AR 4 PFHE M I PR /3 BRI IR ) i T R, 5 R RE R Y JR 4 43 A 52 3 1 78 4 TR 25 it 30
G105 ASUFATR T LB 3 3 P 25 b S0 £ R 70 ) 1 259 %5 B2 o 3, I 2 S0 R ) - 25 4 R A T

DOI;10. 12024/jsou. 20190302569

o AHSCHE T AS R, i S ELRE 15 - 249 B 2 A1 A S 35 AR O, 6 B2 55 -1 24 4 B2 22 18] G Y 35 f %

o

R RILIH S I (e s R4

hESKE: S932.4 XERER: A

AT TR e KT JE ATEE 1T, h EE A
FROR MV BRI, e 2 R AR RS ) B
KRGV 2 R a2 i, HEE %
TR 1A B AR s L4k,
ARG PR AT G A TS L Tl 15 YL 5
FRM KT ERBE )R 25 %8 i K TR R
BE 7S AFHE F R v S AR 1Y AT R OC EL 2
I, R PR A T 1T M B IR R RSk R R WK
VL AP HEE AR DG AR W) 2 S 2 A4S 2%

0 AL AR TR R g8 A0 S A T S R T
RIARAY Y At FIRE £ 25 3 A B0, R
WOl BE PR AL T R AR T sl B Be i F 2 B I
FLI 2R BT U Y AR W O 5 R A S R R R A
ST Y BB R R A e — K R
1) BEFETE A RIS e A S b I 722 e 3 1) T 22 4

Wrfs HER: 2019-03-27 f&E B 2019-10-27
EE£WB . LA #4595 (171821301354051011)

fEE A
BEEE: #MR4:, E-mail:jszhong@ shou. edu. cn

PR DAL TR A 0 b B 2 R BN 4R
FEAT U E IR I AR 56 A 25 2 DR 5T, 2 £ 2 8 URAR:
P ETIR BB k. AR, 2R R
YERLF AR G R A BIF 5 32 B 5 B £ B0 LA B A FE A
PRE R LR RN A A o 1) SF 9 20 % KT 1 3
U 2 AT HE AT T SRBET, S E B 17
MiTHES, BT 8 H 13 B, T A% j
FHBATEAN £ T8 43 B 2 0K T 01 R AR I 7K 3836
ISR A AT £ TE TR EAT T R 20 # , 363545 27
AFPERATHES R S 14 B, IR g AR 5
Br e B 1 8 3 AT RE R 5 R YT 9T AR £ TR
ZERI 55 25 S R R MR A% T
2004 4 3 H—2005 43 H ,FIFH/INELHG 6K
I 2 B BRI R4 T T 2 4307 , SR 4R B -
1.6 892 F2, 2950 Ffn, )BT 23 B, # A ket

W (1993—) , 4 W0 A W9 5 ) A 92 . E-mail ;: m160110242 @ st. shou. edu. cn

http: //www. shhydxxb. com



856 S V= S N S SR 29 %

F2006 47 H—2007 4 6 H FE R i 2 AR
WAL 13 AR R AT T RIZ R R AR, IR
ERIAFHES 49 045 2, KR T 31 ) 84 B, %
R R Y 1R S DA AT £ = R 4y
fidg ke, F 2014 4F 3—9 AFERITH R SCRAR
TAAFAHE fo AT AT 0 18] H) 22 J2 48 R i A, SR
PRI AFREM 1 270 BB, (AR 3. 56 ~
50. 88 mm, A7 [ By BN BB Y41 £0 0] B RE £
Ab TR R B S T EE A R B A e A,
WPk RE 155 , HAERIIE B 1 PR A% 30, DA i, ¥
P R IR AR T 8 %) A HfE A2 R % 19 20 A AF AEAR R
FERERIREIN o TRy PRl sh Y S 8 If
FRISENE A HE £ 04 20 A A 55 7K del i B2 3 B2 45 2R
BER AR I, AR SO T B
HORIZAFHE £ 9 58 BE o Al 22 53, Jr i 1O IR I
BT KIS E 25 P58 R 1 XA HE £ 30V 19 20
ATELIR , & AL KT T R SBT3l B IR A fR 37
TRABL A

U BRI

1.1 #FmRE

TERVT F RS S e AL 2 ) B T 15 2 i o
(St 1:31°35.500'N, 121°20.004'E;St.2:31°
33.500’'N,121°20.000'E, & 1), F 2017 425 H
—2018 4F 4 H 4 @I a7 2, B O A
A5 1 UK I i A R A A HE £ 1) (1
B3 m,MH 0.5 mm) FF17KF-Hi M R4, i
WY AR e 10688, 48.7 kW, Hi# .2 kn, & Kk
W GRWIAET 4 UORSE PR RIA R AR ) 15
g3l 5 PR R UCR AR A3 A T 2 )27 (PR AR K
BSEBR KR 172 B h 2O E ) # 1 IK, &
YA 10 min, B34 M 32 Y, A T
(KC Denmark A/S Model 23. 090 ) 3¢ 55 i % i 5=
fHo I IRTR SN 5% 1 R v /K R ]
FE il 03 10 SR A 0l 7 3R 2 AN 2 K i
B R A SR
1.2 ¥fEE

K Olympus SZX7 fige 1) 45 % 5 #F it 73 28 3|
B JmE O i KENDALL 28 {7 i % 7
W B o3 IR HER 53 45 8 B Bt o 8, AP R
R B BB 43 A O B e A A
JEAS T L S HE I o 4% R B Be i REAE Sy DR
O < AT FECA Ak B IO B A gl O - B T

http: //www. shhydxxb. com

KOBREREHLE ; Sl HFERm LS,
BT A B R o S AR R 5 Sl A R
At b e B AR v 5 A A o L R AR BB O
B, T RUAZ IS 58S 5 T 4h 8, I 4% £
PR A R 2 B (871 000 m®) , )
4 4% NELSON 412 2 4 R I AR 2 Y IF
EHAE M

£
= 30°30 KT H
< Yangtze
= River
£ estuary
&
31°00'
121° 30’ 122° 00’ E
2% Longitude
1 REFLRTH
Fig.1 Sampling stations
1.3 HiEgit
AR f % BE TR A 2
G, =1000N,/(SxLxC) (1)

K G, R B IAR R AR i A AfE A iR 8, B/
1000 m*; N, by 4= MATAE (AN AR, 5 S M
,m? s Lo R RG C O B T AR IR

(C=0.3),
1.4 HXMESH

FIIH IBM SPSS 20 X it B | %5 fiff 280 vk 5 46 20
Bi K7 5 A7 HE 0T 19 % FE R 4T Pearson AH G153
Br (CEHHOCR L r1 25 0.8 ~ 1.0, WP A8 & ] H A
PR A S s A7 MO R B r 1 0.6 ~ 0.8, |
A gt (A 2 ARG s A R B r 12 0.4 ~
0.6, D)7 A5 i (B 2 A BEAR G s 5 A G R A r |
0.2 ~0. 4, DAz g (8] LA 55 40 OC M 5 A AH O
FEr 120 ~0.2, I AR 5 (B 55 AH B AN AH DG

FiF A B Bt e 3t 43 i 2 48 - Excel 2016,
IBM SPSS 20 5¢ ..



6 34 W AR Y R T T R S AE £ R S 2 A B B R 857

2 4k

2.1 FhIEAER

AR 384 UK, R BT HEF 51 783
B, RIET 8 BF32 A, WK 1, #5437 i ift
BRI L4330 Ry (1) AR ARSI 5 T - IR K 1 £
521 B, A7 HE 99. 82% 5 f ik 26 7 Fh, 5 EE
2.15% ;i 4 F, 5 H0.18% . (2) 43254
A5 T SRS 15 Fir, (5 LE 94. 83% ; IR pR fa )

4 P, E 2. 21% s REARL 4 B, A7 H0. 10% ;6%
B2 B, (5 E 0. 47% ; B2 RL SR BERN AR B5R
FLARE R E SRR O 1 R, 5 A e
0.77% 0.25% .0.14% 0.06% .0.08% .0.98% .
0.08% . (3) LTI L MR EM MR ERZ,
di R 87. 05% , HAp R il 3. 45% 55 W i)
3.16%  T-HEWIHFfEfa 2. 16% i 0.01% , L I
5 Pt b A SR Y 95.83%

F1 KIOEX(FHEMEHR

Tab.1 Species composition of fish larvae and juveniles in the south branch of Yangtze River estuary

pgpen  CTEREE e g
Fies Ecological e Developmental Occurrin,
Species g Percentage of P &
type total catch/% stage month
i %} Engraulidae JIE%  Coilia nasus 2 ik 0.77 B~E 1,3,5—12
A} Cyprinidae W4t Abbottina rivularis wRIK 0.15 B~D 5—S8
il Carassius auratus Rk 3.44 B~E 4—5,7—9,11
ki Coreius heterodon Rk 0.05 B 7
Biffi  Ctenopharyngodon idella WK 0.02 B,C 5—6
SAMERH  Culter alburnus RIK 3.16 B~D 5—10
8 Cyprinus carpio WK 0.01 B 5
fiktt  Elopichthys bambusa K 0.12 B,C 4,5,7—9
DG4 Hemiculter bleekeri RIK 87.28 B~E 2,4—9
FH 1 Mylopharyngodon piceus K 0.07 B,C 7
fififh.  Parabramis pekinensis Ik 0.45 B~D 4—10
Ll Pseudobrama simoni wRIK 0.01 B,D 4.6
BRI Pseudolaubuca engraulis WK 0.20 B-~E 3,5—10,12
HLENFA Pseudolaubuca sinensis RIK 0.01 C,E 6—7
HRARES  Squaliobarbus curriculus Ik 0.01 B 5,8
Kghty  Saurogobio dumerili WK 0.12 B~D 5—7
) Bagridae WA Pelteobagrus fulvidraco WK 0.47 B~D 5—9
FLIKTEUHE  Pelteobagrus vachellii Rk 0.01 C 7
TR RE Osmeridae  ZE[GHER 1 Neosalanx anderssoni Blin(e 0.01 B,D 6—8
KIPrsR . Neosalanx taihuensis WK 0.03 B,D 5—7.,9
KERt Protosalanx hyalocranius RIK 0.06 B~E 1,11—12
HH4E  Salanx ariakensis K 0.01 E 11
%Al Hemiramphidae — [6] 4 Hyporhamphus intermedius 2k 0.25 B,C,E 4—5,8—9
A Mugilidae ot Chelon haematocheilus 2 ik 0.14 B,C,E 5—8
IRH5F} Moronidae FELEHS  Lateolabrax maculatus iR 0.06 D,E 5—6,8
H 1R} Percichthyidae #§  Siniperca chuatsi K 0.08 A~D 6—8
fiti} Callionymidae Fiff  Repomucenus olidus 2Lk 0.98 B~E 3,5—I11
IRpE Rl Gobiidae i EEIRHSL IR jE . Lophiogobius ocellicauda 2 ik 0.01 B,D 6—7
HAEZHERR S Polyspondylogobius sinensis LR 0.01 D 7—8
FEWINF R Rhinogobius giurinus RIK 2.16 B~D 5—I12
LRIR et Tridentiger trigonocephalus PR 0.03 B,D 5—6
H AL Cynoglossidae  JH W) Cynoglossus abbreviatus iR 0.09 B,E 5,6

AL BB REIfr f; B AT A A Cofrfa; DSl rf; B fEfm

Notes: A. Yolk-saclarvae; B. Pre-flexionlarvae; C. Flexionlarvae; D. Post-flexionlarvae; E. Juvenile
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Tab.2 Monthly variations of species density of
fish larvae and juveniles at day and night in the

south branch of Yangtze River estuary
/1 000 m*

A Bk Flood tide iBil  Ebb tide

Month FIK Day X[ Night 4K Day #¢[A] Night
5 867.11  341.49 109.98  170.56
6 655.95  173.89  1612.27  193.95
7 5064.71  153.92  1993.77  638.40
8 77.94 71.88 128.64  108.87
9 74.62 11.49 68.62 16.22
10 12.89 2.92 9.79 1.83
11 1.86 0.63 0.35 0.20
12 3.87 1.45 0.49 1.17
1 0.19 0.37 0.20 0.00
2 0.00 0.15 0.00 0.00
3 0.34 0.00 0.13 0.00
4 6.27 1.41 2.26 0.00

®3 KIOWZKEFHEZEENRPEATH
Tab.3 Monthly variations in species density of fish
larvae and juveniles in the surface and middle layers

in the south branch of Yangtze River estuary

/1 000 m*

Wk Flood tide iR Ebb tide
Al k2 R w2 R
Month Surface Middle Surface Middle
layer layer layer layer
5 1133.16 75.45 251.43 29.10
6 718.13 39.62 1 740.94 65.27
7 4 806.41 412.22 2 400.97 231.19
8 1 40.93 8.89 202. 81 34.70
9 72.12 4.66 77.10 7.74
10 14.04 1.77 9.23 2.39
11 2.13 0.36 0.55 0.00
12 4.95 0.36 1.19 0.47
1 0.56 0.00 0.20 0.00
2 0.15 0.00 0.00 0.00
3 0.00 0.34 0.00 0.13
4 7.68 0.00 2.06 0.19

R 61 1 FE £ 1A A 1 [8] (9 B AR 23 A KT
R, SR h R 225 AW, IR i R R
RIS R T =, B 2017 4F 11 A—2018 44 A
SRR B4 7HE £ 3 AR A1, SR A AfE £ AR P B A
A RBAREA Gy ez A EIE, WK 7,8,

TR WU B A HE f8 A AE B R A B A



6 34 W AR Y R T T R S AE £ R S 2 A B B R 859

AR TRE], 2% R ZE AL BR 2018 4 1 H
—2018 4 4 HICT- B W) UF g A FAE RS, +
BVSRREAES H .6 ARKE/N,7 HITIG B3#%
Thi, LR RAF 12 7 AR B ORF 16 A0 X 85
Ko BEAh, BRI, BR 5.6 H B RR KRN
RLER T 8 RSN, FeA 1B Wy 0F 52 403 45 H 4
Hh R B R A T 1], ILIAT 9,10,

A AR A K I 2 B Ay A ) R 1
RFE K, BN E R TR, Bk AR 7
HEI PR S TRIZ, RS HRERRNR
NRZETHZ, FFHEARKS A .6 HIE
WAL, AT AJT G, AR KT 46 23 BT, DLIE
11,12,

205 HX Day m#|d] Night @ HX Day m#|A] Night

g 15

=10 3 Flood tide

o0 n=24 142 é

s b

[}

— 0

>

g 5

W n=19 503

& 15

20

5 6 7 8 9 10 11 12 1 2 3 4
2017 2018

H43 Month

3 NREZ&EAKBHHE REKEUS T
Fig.3 Monthly variations in body length distribution
of Hemiculter bleekeri at day and night in the

south branch of Yangtze River estuary

R E Surface layer @12 Middle layer

s )2 Surface layer 012 Middle layer
20

g

S~

=

=)

o

[=]

- :
8

= B Ebb tide
K n=19 503

&

5 6 7 8 9 10 11 12 1 2 3 4
2017 2018

A4 Month
B4 NMREZAFRBHOR APAEERKEZLSS
Fig.4 Monthly variations in body length distribution

of Hemiculter bleekeri in the surface and middle

layers in the south branch of Yangtze River estuary

8% Day m#&|A] Night @ 4% Day m#[A] Night

15
g
= 10
%W 5 #k# Flood tide
g =1 229
— 0
>
g = |
(=] 5 E
m ) .
- iBE] Ebb tide
10 n=bb4
&
15
5 6 7 8 9 10 11 12 1 2 3 4
2017 2018
H4#r Month

ES5 #&%AKRBRHNE. HEKEUSH
Fig.5 Monthly variations in body length distribution
of Carassius auratus at day and night in the

south branch of Yangtze River estuary

B&JE Surface layer @12 Middle layer
S&JZ Surface layer o2 Middle layer

H ¥ Flood tide ﬂ

g
N
= X
S ;
&
kS ; n=1 229 :
>
5B# Ebb tide
NS n=554
&
15
5 6 7 8 9 10 11 12 1 2 3 4
2017 2018
H43 Month

E6 @XAKBRHHR . PEEKELSH
Fig.6 Monthly variations in body length distribution
of Carassius auratus in the surface and middle layers

in the south branch of Yangtze River estuary

8 X Day o[ Night @ X Day @ | Night

10
g 8
£ 6
< 4lF ## Flood tide
Doy =696
Z 0
- 2
T 4
(=]
= 6 B Ebb tide
K8 =939
% 10
12
5 6 7 8 9 10 11 12 1 2 3 4
2017 2018
H4#r Month

E7 #EHEAKRINE HEKEUSH
Fig.7 Monthly variations in body length distribution
of Culter alburnus at day and night in the south

branch of Yangtze River estuary

http: //www. shhydxxb. com



860 A PN 29 &

Bxk)E Surface layer @2 Middle layer
s%E Surface layer 12 Middle layer

10

g 8

s 4 | Bk¥ Flood tide

g 2 | n=696

- 2

S 4

(=]

=6 JB¥ Ebb tide

K 8 n=939

¥ 10

12

5 6 7 8 9 10 11 12 1 2 3 4
2017 2018

A4 Month

8 MEHEAKBRHRHR PEERKEUSH
Fig.8 Monthly variations in body length distribution
of Culter alburnus in the surface and middle layers in

the south branch of Yangtze River estuary

8 AR Day m# 8] Night @ HX Day m#[f] Night
15

10

] Flood tide

&K Body length/mm

10 JB#)] Ebb tide
15 n=623
20
5 6 7 8 9 10 11 12 1 2 3 4
2017 2018
A4 Month
B9 FREYEEERAKRBHN
B mEKEZUSHE

Fig.9 Monthly variations in body length distribution
of Rhinogobius giurinus at day and night in the
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Effect of tide on the species composition and density of the fish larvae and
juveniles community in southern branch of Yangtze River estuary

ZENG Jiao, ZHONG Junsheng, LI Lianfei, RAO Yuanying, LIU Huan
(College of Fisheries and Life Science, Shanghai Ocean University ,Shanghai 201306, China)

Abstract; To clarify the effect of tide on the fish larvae and juvenile community, fish larvae and juveniles
were collected monthly at 2 stations (St. 1: 31°35.500'N,121°20.004'E; St.2:31°33.500'N,121°20. 000’
E) on the spring tide between May 2017 and April 2018. Sampling was conducted in North-South longitudinal
section of the south branch of Yangtze River estuary, using a larval net (1.3m mouth-diameter, 0. 5Smm
mesh ). Moreover, according to the tidal changes (4 flood tides, 4 ebb tides) , each haul was made parallel
to the surface layer and middle layer. A total of 51 783 fish larvae and juveniles were collected, representing
32 species from 11 families. The five dominant species was Hemiculter bleekeri (87. 05% of the total ),
Carassius auratus(3.45% in total of the fish) , Culteral burnus (3. 16% in total of the fish) , Rhinogobius
giurinus (2. 16% in total of the fish) , Repomucenus olidus(0.01% in total of the fish). The pre-flexion stage
was the dominant stage (95.21% in total of the fish), followed by flexion stage (4.54% in total of the
fish) , post-flexion stage (0.12% in total of the fish) , juvenile stage(0.12% in total of the fish) and yolk-
sac larval stage(0.01% in total of the fish). The results of average density analysis showed that the monthly
average density and catches were affected by the flood tide and ebb tide to a certain extent: average density of
flood tide is larger than that of the ebb tide. The five dominant species were affected by the changes of tide
besides the Rhinogobius giurinus, the body length distribution of other four species both showed higher at
nighttime than daytime, and the annual distribution of five dominant species showed obvious monthly changes.
The developmental stage analysis showed that: except for the pre-flexion stage, the flexion stage of the five
dominant species at flood tide were higher than those at the ebb tide, while the post-flexion stage in ebb tide
were lower than those at flood tide. The results of ecological types analysis showed that the total fish collection
of freshwater, brackish water and offshore at flood tide were greater than that those at ebb tide. The
correlation analysis showed that there was a significant correlation between dissolved oxygen concentration,
temperature and average density, but no significant correlation between salinity and average density.

Key words: south branch of Yangtze River estuary; average density; fish larvae and juvenile; flood and ebb;

species composition
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