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FEEEKINAFRBKTFHEEHMAEHLER

WA, R LR EET

(Ll RE EaMESHEAZER, L 200090)

WE A THEHE EFKIT OW R AR A0 FP 25 H B A 22,2004 4EF1 2005 45 5~8 A, A EKIT O W R
B, AN (1 mX4 m, W H 1 mm) 3L RERFHA 14 309 B, 2004 4 5 921 B CEI % 109.6 B/FD,
2005 F 58 388 (BT & 186. 4 B/ M), )& T 24 1,53 )&, 41 62 Fh, 2 LU 5 H &k >, {0 2004 4F 6.7 H Fh 5
®%,2005 FLL 7 HF &£, 2004 £ 7 B PHER&RANGLIL IR/ M) ,5 HE/N(20.8 B/M),IM 2005 F & K F 1%
FEHITE S H459. 1 B/M), B/ FEHEEH 8 H(29.3 R/M), 2 BHEEFMIMEMAT 3 AL — 2, ¥ 8 T8 (Coilia
nasus) VIR W (Pseudolaubuca sinensis) M PR Ry BB (Acanthogobius ommaturus) , IO FE W, B B 500 &
FAF O AR, R SRR EE KA KR KERFRE, FEREFHFRAaNBIEEKILRRET
FIEWGHR, IRIETE KT OV R 0 o SR 0 25 Fh 70 854 A £ 1) 1 B AE A8 Ah A, 2 ORI 22 R R R /K 3k I A48 1 7
BN, EER S EEE RS EAKHR, g R RN REFHN R 5SEE, [PEAKSERE,2007,14(3) :436—443]

KER KL O E T RN EF; B E
X EHE:1005—8737—(2007)03—0436—08

b E S :593 CHEAFRIRED A

Wy B W A (Surf zone) LAE B AW £ & L VE M
B v SR AL, A A R AR R T R A A R A
wELD, FHAHEAR MM AT RS EEN
B, HFEEHEEZEZMRAMIRE, T 20 £F
K, HA R AR LR R K A6 22 K P R ] OR
R T IOR BT 7R I, VR B 2 2 A A R
FHEAKEZERE 0B, g R ol 55 1A
G WA T BT SR R IR T R A R
AR,

KILAKB AR RIEFEE &5 imE 4,
AR B W M R B, B R KB E
MmO EESF R0 E I, e FRE—
ANEEMAESTLTKE, BRI B K8 3
JREIBE T E R T e Fp i 3 AT REf
AR RBF TR DT i R R AR R T
R H AR ARG B RS AL T8 P B B2 R
BT D AR A B J0 K, dl il T 4 2 SR &
B 2R, 70 48 B K 33T #E S8 4 R S H oy
B EERL BRI R E A A RE N
B, 5 AE A v IR OR AP R S T R H 4R R A AR
.

Wi B #7:2006—08—07; 1£1T H#3:2006—12—08.

1 MRE5FE

1.1 AERE A ZE

2004 “F-F1 2005 4 5~8 H, 8B H 1 Ik, T RE#
[AVLE AT WY A AR 4 AN SRAE fU (BT 1, St 1~4) BEAT I
2 (2005 4E 5 HF18 H St.3 & St.4 i T #Im #1255
KRBT A), R HEAEKE 0.5~1.5 m 4,2
NWE AT 7 1, AT 4 R D B (1 m X4 m,
M H 1 mm),#E % FE 24 50 m, [ B id 5% # 5 1 B
), B SR S 2~3 k., TEILIH I 5% i K H
eV [ 5E b A, F DL KGR oF DU HYC IR 35 K i, B
ATAGO S/MILL-E & & I 58 {0l 2 I 3% 28 12
1.2 9WFAE

MR A A 2o R AT FE AL, B8 SRR R,
FHik#, MRYE Kendall %59 (1 7 32 06 A7 #E €1 %1 4>
RE BB B0 I AF i (Preflexion larva) 25
1T i (Flexion larva) . j5 & il # {F 2 (Postflexion
larva) #1 #E 4 (Juvenile) , 1% & B B B A B Wl 13 R
7t Olympus SZ f# # 5 F 3¢ FH W 45 & RO = 344
K, B R CER[22] BEATHES, Fi 42 HE DI 4K | S
#k[23], A @ Fh 4 4% o6 SC = BT HE 31, o BSF

E&mB.: LEWESERERINE (YLD ; LETHEZR £ H (6680105221) ; LiEK™= KELKE SR 04—90).
TEEB N BRAEQ963—), B, ##F, @+, TENFARAE LAY HiEAELEHA TR, E-mail:jszhong@ shfu. edu. cn
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(D) I, 4 R (R 28— B LU R 2 9 B
bR AL, LLFRE Y R R A O o1 3 T BEAT
AL,

2 FHRESH

2.1 KES5HE

AT 1A R A58 A B KR TE 19. 5~31.5 °C [A] i
(&l 2), 2004 F A 2005 £ 5~7 A, KE—FE
IS, JFAE 7 HIK B & (2004 F St.4 7E 6 A
W) ,7~8 HFR 2005 4 St. 1 7K iR /5 52 1 1 4 3
Gh HAE A MR IF BT F R, NERERUCKRE,
EhEETEE M 0 2 19. 0 BB K, B 5 EFEMEEN
St.1 Il St. 4 & A ERm, FHHES ST 10,
St.2 Ffr 4Lz L3RI St.3 B SREEME,ER
KILRI AW R 5em, 20 H R e &,

35F
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Fig. 1 Map of sampling stations
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Fig. 2 Monthly variations of temperature and salinity at each station

2.2 {FiEEMAELEM

2 FERHRERTHE 14 309 E,HF 2004 F
H5 921 B CF¥E E 109.6 B/M), 2005 F X
8 388 (T ¥ 186.4 B/M), #JET 24 #l 53
B4 62 Fh (£ 1), 2004 ., J185 (Coilia nasus) N
BB, 5B 2R 66. 7% ;B WM (Pseudolaubu-

ca sinensis) HVE 2 £7(18.8%) , 5 il £ A (Ac-
anthogobius ommaturus) 3 2347 (3.0%). 2005
FELRA I R Rle RAKNBES L EE
() 49.1%.34. 9% f1 6. 6% . 7ERT 5 FLALFFH, 7]
B2 ME— 7= B A, G AR IR T SR AR E Y
7o ORI 3 A= B AR 88 81 (Anguilla japonica) K
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7R B E

E 1% Wi (Lateolabrax maculatus) . P AAE KT AW
FEEw RO HECEE D, EEELRE, 7L

311.9 B/W, & /N FHHEE X 5 AR 20.8 B/W,
M 2005 FHm AN FHEEHIRE 6 A, K 459.1 B/

X093 gy gie 1 28 9 T AR 2R W R AR g K R3S W,/ TFYEENS 8 HI 29.3 B/ (H 3),
WKk, M 2004 55 2005 & 5 A% 8 HKILOWFAT

2.3 FHEMERFEHEZEERATK
LB R 2R B E ,2004 £E 5 H 48 23S B Xt
BAQA3F),6~8 A ZENA KR, R 20~21
i, T 2005 4F 6.7 H {4 H I AR EAHXT 2L 2, HF D
T AR R, N 27 B, A 5 ALY

Mef R M i A R4k B, JIEE7E 2004 F 6 H.7
H,2005 % 5 H.7 A A EH; BEAETE 2004 F
8 ALK 2005 4F 6 A.8 AN EmANEAF; M 2004
5 AWM mMAF HPt B fle T, R, KT
AW R & A R B ER E AR

A9 Ff, 2004 R OAFHEEMBAET A, RE,

Fz1 2004 £F02005 FEESFKIOGRHEGHANTHS
Tab.1 Composition of fish larvae and juveniles collected in the surf zone of Yangtze River estuary
from spring to summer in 2004 and 2005

2004 2005
= L3 } B <3 . AEER
fh Species f\ﬂz l:f/‘i:"; gj;{m REH B f\ﬂz I:T/E"; gj;{m REH B Ecological
Percentage Range Developmental Percentage Range Developmental pattern
in numbers of BL stage in numbers of BL stage
j(@%ﬂ Megalopidae
WEEE Megalops cyprinides 0. 05 25.6—32.0 D 0. 06 21.6—30. 2 D o
ﬂ Clupelﬁ

FE /MY T M Sardinella zunasi 0.24 11.8—22.5 C — — — fiag==
B 1lisha elongata — — — 0. 04 12.3—15.1 C plani
w F} Engraulidae

JI85 Coilia nasus 66. 73 5.4—30.0 A—C 34. 90 4.0—29.0 A—C T
w Engraulis japonicus 0.01 10.5 C bl
TRBB Mg Thrissa kammalensis 0.15 11.6—22.1 B — — — R
it e Thrissa mystax 0.03 18.5—19.5 C — — — fiag==
N LR Anchoviella sp. — — — 0.02 9.0—10.0 C i
REE} Salangidae

KBFR A Neosalanx taihuensis — — — 0.01 37.4 D SE |
8267l Anguillidae

H A Anguilla japonica 0.03 55.1—57.0 D 0. 08 54.0—75.5 D Tl i
# R} Cyprinidae

# Carassius auratus 0.10 10.7—42.2 C — — — %K
& Hemiculter bleekeri 0.22 7.2—14.3 C 0.02 10.6—11.1 C W 7K
FHf Pseudorasbora parva 0. 02 32.2 D 0.77 16.0—45. 4 C—D e K
WA Pseudolaubuca sinensis 18. 76 8.2—26.0 C—D 49.12 6.8—32.0 C—D %K
R AL B8 Rhodeus sinensis 0.02 23.4 C — — — %K
UG Toxabramis swinhonis 0.07 9.4—10.9 C 0.02 45.1—45.3 D W 7K
& B Acheilognathus sp. — — — 0.13 9.9—30.6 C—D W 7K
# %} Cyprinidae sp. 0.17 10.1—12.9 C — — — K
& B} Cyprinodontiformes

W Pelteobagrus fulvidraco — — — 0.01 33.4 D W 7K
Gw £l Poeciliidae

B Gambusia a [ [inis 0.29 9.2—32.0 C—D 0.13 12.2—20.1 D K
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Gk
2004 2005
HEH (e . HEH K . AEER
. e KEWE KW B -
i Species at/% HF /mm at /% Fl /mm Ecological
Developmental Developmental
Percentage Range . Percentage Range . pattern
stage stage
in numbers of BL & in numbers of BL &
fiF Hemirhamphidae
T
TR . . — — — 0.01 12.0 c oy
Hyporham phus intermedius
i Bl Mugilidae
w Liza haematocheila 0. 88 10.5—38.6 D 0.92 11.5—25.6 C—D bCn|
i Mugil ce phalus 0.03 13.6—23.4 C 0.10 11.6—30.8 D ma
g #l Polynemidae
v .
ﬂ‘[Tafﬁ@fi 0.76 4.5—47.2 A—C 1.14 10.5—67.7 C—D o
Eleutheronema tetradactylum
#! Serranidae
:':F' Z% %% Lateolabrax macula- 0. 02 24. 3 c . . . e
ys
W B Siniperca sp. 2.01  4.8—11.5 A—B 0.17 5.8—8. 4 A—B K
& %t Sillaginidae
e Sillago japonica 2.08 4.5—22.6 A—C — — — bl
A EHfAF Sciaenidae
MM Johnius belengerii 0. 56 29.0—67.0 D 0. 05 9.1—39.6 C—D R
KRB Pseudosciaena crocea — — — 0.08 16.4—22.3 D i
w %t Theraponidae
Yk  Therapon jarbua — — — 0.01 12.5 C W
4%l Scatophagide
&8 Scarophagus argus 0. 05 11.0—12.4 D 0.01 13.3 D ma
% Fl Callionymidae
% %} Callionymidae sp. 0.02 8.1 C — — — T
Y48 %! Eleotridae
Hy Hypseleotris swinhonis 0.02 32.6 D 0. 04 23.4—31.2 D bCn|
RLYEWY Eleotris oxycephala — — — 0. 06 9.8—10.4 C W 7K
w BB E Gobiidae
1 HE R f
HOE M ﬁ. o 0. 52 9.2—19. 4 C—D — — — 0
Acanthogobius [lavimanus
3=y f ;
PR R ﬁ 3.04 11.0—45.6 D 6.57 7.0—111.4 C—E o
Acanthogobius ommaturus
K4 il ;
Al e E L 0.14 7.3—7.7 C 0.12 5.0—12.2 C ol
Acentrogobius p [laumi
2t il ;
e Te % . 0.02 16.3 D 0.04  14.4—17.4 C ol
Apocryptichthys sericus
Ww B Bathygobius fuscus — — — 0.02 7.0—8.4 C
N il ;
h %%" % 0. 02 53.3 D — — — Ao
Chaeturichthys hexanema
BE FHy RA ;
§ woR= — — — 0.13 8.8—13. 6 C wa
Glossogobius olivaceus
I i f .
Mt ot — — — 0.04  11.6—19.6 D g
Mugilogobius javanicus
] 5 il il ;
T ﬁ 0.02 16.1 D — — — ol
Mugilo gﬁr:/n'u‘.\' myzxodermus
Fw o Triaenopogon barba= gy 1oy C 0.01 54.9 E W
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Hk
2004 2005

e K . e e . AR
. GEE KD gy REE RS gy SERE
fit Species e/ % [ /mm /% H /mm Ecological

Developmental Developmental
Percentage Range stage Percentage Range stage pattern
in numbers of BL & in numbers of BL &

A 2‘:: ,&l ¥
Milhie BB — — — 0.01 17.2 C o
Tridentiger bi fasciatus
g it N
Eihia JifL 1.84  6.5—13.8 c 2.65  5.0—23.2  B—D F
Tridentiger trigonocephalus
Vg [RHJE Rhinogobius sp. 0.12 8.1—14.3 C o
Hiw BB Tridentiger sp. 0. 04 13.6—14.4 C |
w EAE Gobiidae sp. 0.07 7.8—14.6 C—D 0.01 12.0 C o

%%l Periophtalmidae
i “/ S @ ¥

KB L. . — — — 0.10 10.2—11.6 C o
Boleophthalmus pectinirostris

Bk ;
gﬁ/% . 0.54 10.4—13.1 C 1.68 8.2—14.2 C o
Periophthalmus cantonensis

F# I Scartelaos viridis 0.02 14.8 D — — — ma
1% g 7%l Taenioididae

(A £ ;

R w IR . 0.03 15.2—32.6 D 0.21 8.2—13.2 C o
Odontamblyo pus rubicundus
B8y BB Taenioides cirratus — — — 0.01 12.1 C bCn|

s #t Platycephalidae
g Cociella crocodilus 0.02 23.3 D — — — T
s Platycephalus indicus — — — 0. 06 13.1—19.6 C plani
5 R Cynoglossidae
= 5 Cynoglossus joyneri 0.02 106. 4 D 0.01 14.5 D R
P Y MILOLEOISIS JOYNERL H
*%’% Cynoglossus semilae 0.05 30. 9—100. 8 D . o _ 7
is... .
# Bl Tetraodontidae
B % & Takifugu obscurus 0.03 40.5—43.1 D — — — bCn|
S5 E Ly Takifugu ocellatus 0.08 15.2—22.5 D 0.19 10.0—33. 4 D A
A B FR unknown sp. 1 — — — 0.01
A B FR unknown sp. 2 — — — 0.01

EACBTE LB, B C, BT i H; D A YLE, @ H L — R KRG,

Note: A, Preflexion larva stage; B, Flexion larva stage; C,Postflexion larva stage;D,Juvenile; E, Adult; “—”no sample.

30 - 3.0 -

25}
5
2

E20f 20t
b

3 L5t
&

C10} 1.0 |
E=S
-

~ 0.5 F

0 1 1 1 0 1 1 1
5 6 7 8 5 6 7 8
H {1 Mouth H 4 Mouth

[J2004 W2005

3 FHEAFHENFIEENZY SN
DA FHEE,EB/M
Fig. 3 Monthly variations of species number and average density of fish larvae and juveniles

D—average density,ind/haul
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2.4 FHEEBMERFHZERMLETL

2004 E7F St. 1 KB MM ERE £ (22 ),
St. 3 &% /b (15 F); T 2005 4F St. 3 H! I 7 ¥ &% £
(23 f),St. 1 &b (12 #), 2 F 8 St. 2 fFHEA K
T YA N, 7 AliA # 223.8 /M A1 470. 8
B/, B BT HAl 3 AN ubihr (B 4), A& ek
BT KE , TIHF 4 2004 F St. 2 F1 St. 3,2005
T St. 3 AL A B LE 2005 F St. 2 A &AL
b5 T 2004 F St. 4,2005 F St. 1 f1 St. 4 K &AL
PoFh BT R Ml 28,2004 £E St 1 AL R 40

11

St.2 St.3
2004

30

20 F
10 F
0 L
St.1

FPH Specics number

Y44 Station

w S (Tridentiger trigonocephalus), M A
I R & 31 I A #E £, J0 855 AR B R (Sini-
perca sp. ) SEATHE I AE £ T (A% B K A 25
St.2 A St. 3, 5 A & KW I (Johnius be-
lengerii)\u (Liza /z,aen'zatoch,eila)\//I\@%n (Sillago
japonica) W ¥ 5 8 (Eleutheronema tetradacty-
Lum) FAFHEA N R ILAE 3 R I St 1 1 St 4,
HT I P AL 5 AT T R A B AT R AR AR O
AR R BE —E R0 E R,

St.1 St.2 St.3
V&4 Station

2005

4 AR T ORI 3 B A & b A IR B R AL
D FHERE, B/

Fig. 4 Changes of species number and average density of fish larvae and juveniles in each station

D . Average density,ind/haul

3.1 BETHFHEEITHNEWER

Abookire P IR R R P 10 B L ER B L OE DL
FE FRM R % TR 3 78 A 5 e o ] O DX A #E R g
Ao AT FE A 00 43 AR 7K SR 3 A7 e #h 5 7K 45 A0 2R B 1Y
TR, AFFRF,BERSN 6 AR 7 AFH#
R R RN WA B m 2 A T RIDAE
Ff St. 2 fFfEa 1 PR EHE & T H b 3 4S8
Ay ELHY I 0 A0 35 Ph 28 3 20 38 B IR R B oK
FREE 0 T8 IR B, X R BE S NI K SR 18 SR
s A T R RL R B K e BUR VD R
THE, BET A EILRE X, A
St.2 WATFHAKRGERGT, *<F 5 iR
AN EESEYER MENXR,BR2EW
FHEFRAOFFRIEEZ —,

KATAR R KT O K R 0 VB R b

FEEAEEZIE W, #2004 FF 2005 FE B
ANRER KB R %1,2004 £ 7 AN B R &
BHERT 5 H.6 H.8 HiX 34 A 14,2005 F& K
AR MR 6 A4 (8 5), K850 R & 27
HE 1 ¥~ 35 85 FE B2 AL 5 S B AR R B R AL —

‘ 00r 42004 —4—2005
_g 500
s 9
2 4001
= 300}
X
<200}
IF
= L
& 100
0 L L 1 ]
5 6 7 8
H Month
5 HKIL /R4 B L0
Fig. 5 Flow change of Yangtze River estuaryt® %
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B, WL RV A R AT A B S L
RREIRNE R, FERERRBIE" TR, T
VAR ) B IE AL, B B AT S5 A SRR AT HE
oA A, BT HE— PR,

W 7R SEREDS o KT 1 i XA 8 O AT FE f8 0E AT
THE,SRE R, B EEFHAaMEL, RRKA
KUK AT A T 4 Fp 2B Hdi Dy
(Engraulis japonicus) B R 2, WA E R, &
HEEV KT O & 0 2R R W B IE 451 5 3
BT R R RBAT T A, e RN F 4000 4
ML, H IR A INL T By B A (Chaeturichthys hexane-
ma), PPRAEFEKP R MR, KT A —RE
TR K= I, R R e AR A LR E 1,
HAERFER 20~3207, ABTIH 0 SULE 2005 5 K]
BHCRER 1 R, XA RS KILORRKNEEAN,E
KBTI W wh AL A TR R BRRES A K, KT
7 Bl F AN T8 N AP MERLENE, RO AR 3R
SFUTRUR R B 85 R, A BT 50K AR B HF HE
BIEAER K SN AL E — E AL,
EEREFTHAFLESE —ENER, XWTREDOTH
P 7K LA R 7V IR A [ TR R R 1 B AV
7 e f0 Ty R KB B — e I v, E A
AR Z R TS5 R A AH R gate T,

3.2 MKIOWETFHERFRARPIIEY

TV T 7K B 2 Al £ B R4 O L i T E 1Y
b 78 BEAR IR R 32 B AR AT 1O EE AL, 10 AR E AT FE £ b 7S
B Y BR AT R SRR AR AT IR . VD 1K
—ERAFE R AR TIR, (ER A R A B L
ML ERBEEREHINE, 5 - LEENRFA
KRWE LR, JFHER T W KL, A
AU e, A0 K Db K R LR TR, LA 88 B SE
R NG QTR i R E R R = DN i N R S
=R R, 1 15 R 2 A ME f B IR T I B R B
Wiy o ASHIFFT o I B AL A A T 5 A FE A K& H IR S A
XFTH A )8 R R K BB Z IR R T A
S O JRI I 1F 7E $2 B AL 2 T 4R s OR 9 47 A pb
FAEME I, bR L Wy B R AT A R
& TR SR, 2 B AT FE AR R 2 AR AR R £
B W R BTE , K R R SR B R R P BT ST AR IR

BEABRAGFIITARG TR FHT FERSHE
B GIR HARER KA B LGB LA  LERFKEH
FE R AL SR 2005 BELEFRE HHE
FERFHRARY FREZFENL, AFEAH T

ERUE -
SEH
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Composition of fish larvae and juveniles in spring and summer in surf zone of
Yangtze River estuary

ZHONG Jun-sheng, WU Mei-qin, LIAN Qing-ping
(College of Aqua-life Science and Technology,Shanghai Fisheries University, Shanghai 200090, China)

Abstract; To clarify and compare species compositions and monthly occurrences of fish larvae and juveniles in
surf zones of Yangtze River estuary from spring to summer, fish larvae and juveniles were collected monthly
by a seine net (1 mX4 m,1 mm mesh-aperture) from May to August in 2004 and 2005, respectively. Four
sampling four stations were set along the surf zone,depth 0. 5—1. 5 m. Totally 99 seine hauls (each haul was
set along the shore for a distance about 50 m) were made. At each station two to three seine hauls were con-
ducted. Specimens were fixed in 5% formalin and later transferred and preserved in 80% ethanol until they
were sorted and their sizes were measured by developmental stages in the laboratory. Water temperature and
salinity were measured in each station. A total of 14 309 individuals belonging to more than 62 species from 24
families were observed during the study period. Average density in 2005(186. 6 ind. /haul) was greater than
2004 (109. 6 ind. /haul). In 2004 ,Coilia nasus ranked the first in number,accounting for 66. 7% of the total a-
bundance, Pseudolaubuca sinensis (18.8%) was the second and Acantho gobius ommaturus (3. 0%) the third.
But in 2005, Pseudolaubuca sinensis  Coilia nasus and Acanthogobius ommaturus accounted for 49. 1 %,34.9%
and 6. 6% , respectively. Three dominant species showed the same tendency numerically. The surf zones of
Yangtze River estuary is not only the habitat of diadromous and estuarine fish larvae and juveniles, but also the
habitat of coastal marine and freshwater fish. The number of fish species was the largest in July and least in
May during May to August of the two years. The maximum average density was 311. 9 ind. /haul in July and
the minimum was 20. 8 ind. /haul in May of 2004, but the maximum was 459. 1 ind. /haul in June and the
minimum was 29. 3 ind. /haul in August of 2005. The number of species fluctuated from 12 to 23 at four sta-
tions during the study periods. The maximum average densities at St. 2 were 223. 8 ind. /haul (in 2004) and
470. 8 ind. /haul (in 2005) ,repectively. St. 2 is located at southeast region of Chongming island and has an ad-
equate mixing water area. It has higher fish abundance obviously than other three stations.

Coilia nasus was the most dominant species and its larvae occurred in the surf zone of Yangtze River es-
tuary passing through the whole study period. Its abundance was the greatest in July during which the catch in
number accounted for about 88. 3 % in 2004 and about 68. 2 % in June of 2005. The main abundance occurred
at St. 2 and St. 3. The body length of Coilia nasus ranged from 4. 0 to 30. 0 mm. Coilia nasus is one of the im-
portant fish for the fisheries in the lower Yangtze River. [Journal of Fishery Sciences of China,2007,14(3) .
436—443]
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