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Distribution and changes in species composition and abundance of
ichthyoplankton in the Yangtze estuary

ZHANG Heng'**, YANG Sheng-Long', MENG Hai-Xing®

(1. Key Laboratory of Fisheries Resources Remote Sensing and Information Technology Resources, East China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2. State Key Laboratory of Estuarine and Coastal
Research, East China Normal University, Shanghai 200062)

Abstract: Based on four surveys of eggs and larvae in the Yangtze estuary in 2005 (April and November) and 2006
(April and September), combined with the historical data of the wetland in 1990 (September) and 1991 (March), we
analyzed seasonal changes in fish species composition and quantity of ichthyoplankton. Thirty-six species of egg and
larvae were collected and marine fish species were the highest represented ecological guild. Average fish species and
average abundance in spring were lower than in autumn for every survey. The total number of eggs in brackish water was
higher than in fresh water, but the total number of larvae and juveniles in brackish water was lower. The abundance of
eggs and larvae during from 2005 to 2006 in both spring and autumn was higher compared to those from 1990 to 1991.
Obvious differences in species composition in September between 1990 and 2006 were found, especially for
Erythroculter ilishaeformis and Neosalanx taihuensis. Fish species composition and quantity within the ichthyoplankton
community has obviously changed in the Yangtze estuary over the last 20 years.

Key words: Yangtze estuary; Egg ; Larvae; Species composition; Annual change
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] 1 7K 8582 i (Bell et al, 1984; Haedrich & Haedrich
1974; McErlean et al, 1973), B, {1-HEfa (KRR
Hm AR 103 & (Loneragan et al, 1989; McErlean
etal, 1973),

KAL) /KI5 18 IR otk 2 M O £
K- IR ALAAT, o Z M. MEL g RIEE
B3 B (Chen & Chen, 1999; Huang, 1988; Shi,
1993; Xu et al, 1999; Yang et al, 1990). IT 50 43K,
W12 BRI S KI5 4% . RADKF TR, FIER
SR, YL AR EER IR E, 5 S
T () I SR AR, ol T R ) R
0 55 PEJR R AEAEANFIFE BE 1) B (Chen et al, 1999;
Shi & Wang, 2002; Zhuang et al, 2006). LAf:#FFTEF
AL 1 AR X A O . ARt BF IR I 2
(Jiang et al, 2006; Jiang & Shen, 2006; Luo et al, 1994;
Yang et al, 1990; Zhu et al, 2002), ¥ A3 HE P
DX ek AR B AR /D (Xu et al, 1999). YE&FIH 2005 F1
2006 EF5 . AKELERTT KRBT (1 fa B0 . {7-HEfa
WAVORL JRgid 20 e 90 SEMRW], A8 i%/K IR
B0 D7 S ORE, KPP ISAL R BORRRAE K TR

TR AT TS, D] NI )
B i JRETE A BRI B ORI AN 15 R Y4
PESZEARYE TN IERL R .

1 #MR57F%

LI R 4110 S5 5T 2005 4 4 H Al
11 H_LAJ. 2006 4F 4 LAJRT 9 A NAJIZHE (v
WA IE ) (GB12763.1-7-91) %) K VI 3] 1 /K 35
(E121°00"~122°10"; N31°00'~31°50")i#4T T 4 /4
JT IR I 3 J2 4 T A ] A, AR AN T IR IR i v — 2
3l ;SR /K SR TERE 3 0k, BCFIAME A b ik
P BEAN/ (K] 1) o HE RS TE] A 10 min, fid—
FEARFELE 2.5~3 5. T, 2005 4F AT ) It gk
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i %, 1 min Zo A7, BURE 3 UK, BCT-SMEAE A i mb A7 1
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Survey stations for eggs and larvae in the Yangtze estuary (S1~S10 stations)

KAWL KA, K 2.8 m, M1
B2 0.8 m, BIMMAL 0.5 m® FHEH IP12(5% L
B 0.507 mm). ENEL KRN 3~8 m. S3~S7
Sl B T R K DX, SEDU R BEAR T 2%0; HoAth il
RO IR AKX, $R8E R 5%0~18%o.

ST R ST BT 5% 4R AR T AR 72
WIS 0 A AT PR L RORR B W LA )
B AT TR A S B A B Blliot
& Dewailly, 1995).
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2 4 R £ 9 HAI1991 4F 3 H RAEMIFCE) B9 0 12 Al 1

21 FUARL. HAKBA B 7 2005 4 4 ARILL % 12 M3 75 2006 5 4 A
ALY B SR AR B4 B ATt 36 Fh(Zs), M9 TN 6 R 12 ().

JEep S BRI 27 B, 5 FidE A E SR, 3 Fiks RIRBUFAINFIAAT 30 B, BRI O F,

AL SRR, 1 PR ARERGE 1), HEFHRZE  TERESIHEA A EEIRC, ASH LA
BUR TR, 23904 6.0 F1 9.3(FH/MIK).HiH, 1990  Fpkig £, & 13 #h, (5 RFEEN 36.1%, FE 45

Fz1 1990, 1991. 2005 #2006 FATIAKE &I, (FHEHMME, HET D LL(%)FETER
Tab. 1 Species, percent and ecological guilds of eggs and larvae in 1990, 1991, 2005 and 2006 in the Yangtze estuary

ORI Time RAHE A H

Fh2 Species : '
1990-09  1991-03  2005-04  2005-11  2006-04  2006-09 Developmental stages Ecological guilds

77BN T i Sardinella zunasi 0.1 C
NPT A1) sp. Sardinella sp. 3.9 C
)01 Ilisha elongata 1.9 EG C
filt Engraulis japonicus 0.1 L C
hR st Thrissa mystax 0.9 EG C
JA5F Coilia mystus 37.1 0.8 L/J C
thAg/ Nt Stolephorus chinensis 42 L C
/N sp. Stolephorus sp. 22.5 2.5 EG/L C
KIIH 4G Neosalanx taihuensis 1.9 94.6 24.7 19.0 L B
H WA Salanx ariakensis 4.7 L C
Hir Al [0 4R 4. Hemisalanx prognathus 2.8 67.9 L D
H Aty Anguilla japonica 0.1 L1 E
B Pseudolaubuca engraulis 0.5 L/J A
F Mt Pseudorasbora parva 69.8 0.1 L A
FUWE LT 61 Erythroculter ilishaeformis 10.3 L A
il F} sp. Cyprinidae sp. 0.1 L A
TN Pelteobagrus fulvidraco 0.1 L A
It Gambusia affinis 0.9 L A
fif§ Mugil cephalus 0.9 EG B
Ui Argyrosomus argentatus 1.7 L C
N4l 46 Johnius belengeri 3.6 L C
WSKMEFE AT Collichthys lucidus 2.6 L B
fif§ %} sp. Sparidae sp. 66.6 EG/L C
Ml Therapon jarbua 100 L C
JH5 1 . Champsodon snyderi 5.7 EG C
LR FEAL Tridentiger trigonocephalus 0.8 L B
W £ R} sp. Gobiidae sp. 17.7 25 0.7 3.6 L B
FEFLURSE S sp. Ctenotrypanchen sp. 0.1 L B
5% Channa arga 0.1 L A
W5 R85 Scomberomorus koreanus 1.9 EG C
|5 B 28 Macropodus chinensis 0.1 L A
408 )@ sp. Zebrias sp. 0.9 EG C
e E 5 Cynoglossus robustus 0.1 L C
EAR T Cynoglossus semilaevis 0.7 EG/L B
W ii5)E sp. Cynoglossus sp. 15.1 L

ASEF 1 F unidentified 8.4 L

AR A, KA B, JBIRKMAI; C, S D, WIS, B, BB AS. KEE: EG, by, L, 174, ], fif.
Ecological guilds: A, Fresh water fish; B, Brackish fish; C, Marine fish; D, Anadromous fish; E, Catadromous fish. Developmental stages: EG, Eggs; L, Larvae;

J, Juvenile.
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FAEETTX (ST S2. S9 Al S10 wfis); ek kK HOLFAR A BHRMa SEF I HAR (3R 1),
2R, LM, TEFIEUN 22.2%, EEATEMELA 2.2 HENH
(Erythroculter ilishaeformis) 7 #4iffi(Pseudorasbora 6 IR AL I Y 727 ki, f7HES 852 J,
parva) T (Pseudolaubuca engraulis)“s, F425) R LR AR B A DN 12 BRI HE R 78 . 1990 —
AR R SR IB(S3~S7 S5l ), R /K 2 1991 FFHRIK AR 240 M rh LRI BN 2 k7, FFAE
HREA OVE S0 T RI3 TP, 17 19.4%F17.1%, 1 1215 J2; 2005 SEAFK IR ILAMEN 11 KL, f7HEf
BT KWHHR 8 (Neosalanx taihuensis). RS (Coilia 271 J&; 2006 4F K I EE 702 ki, f1HEM 288 2.
mystus)~ HI 800 4 1. (Hemisalanx prognathus)=5 . TR 3 AT TR A TN . AFREfR S AR

DA %5t S IR B 1>20% B Rl e SCA AL BHIRTRKER 3 MR, 40l 4. 43, 11 Al 731,
APl 1990 4F 9 H RSB AL RIAF, BTt 296, 979 Ao FERT 4 AT EL, M FIR 246 K
Hh37.0%; HR /N afE sp, BEE A SR AR B 1) A0 N VB ZEAN K, T AR £ 0 A
22.5%. 2005 4F 4 HEFAIUAM, BRI HEER 8%, HATH RKAERMMRLBIIIT 5 H
H69.8%; 11 HIWFr g ismh, Fs i ot (E 2)e —HORUL, AR IETIEM, 1
A 94.6%, FEFA UL BB R . 2006 7 2 BRAUIR A AEf AL, {5 2006 4F 9 HRER ) #4151
4 JITT, A A e o AR, HeE a3t 67.9%; 9 s TAAREf R, 29258 2.5 f5.

Fz2 AENAEAURFTHEIRAT & INFN{FHE & B S MR EFI S E

Tab. 2 Total number of individuals and species of egg, larvae and juvenile in different surveys

s 1) 3 LAY Vertical trawl Pt 2% )24 M Horizontal trawl A%
T Number of Number of
me 45 Egg ff#£f Larvae and juvenile Species 1151 Egg {FHEff Larvae and juvenile Species
1990.09 10 24 7 2 212 12
1991.03 0 0 0 0 3 1
2005.04 2 0 2 11 29 12
2005.11 0 54 2 0 242 3
2006.04 — — — 0 11 6
2006.09 — — — 702 277 12

R 4 2 T2 4 9 1 = 5 540 3R AT O R A1 A £ 3 W ®

(VI8 FE BE AT 25 5 AT ALK () £ B EH BRI

S0 B K TATHEFL(ANOVA, P<0.01)(E 2). ARSI BARAE 5—8 8. 414
£ OP = S R (B I BRAE SO Uk A, 2006 429 Hmik b s kAT, HiRAE 2 IIER T 36
700 AN/MI(E 2f), 4 RZHCHBIRHEA TN, D (), W T LR 2R I X LT s
HNA g OE; AP R A S3 ¥ 4§ ER) East Kleinemond 5 11(33°S, 33 Fi)(Cowley
R1, 2005 4F 11 1A 179 NM/M(K 2d), FEZERORHHET & Whitfield, 2001), #F] T[] Nornalup-Walpole
W, BACKTE6 MR S9 S REM A J5IHI(S35°, 31 Ff)(Potter & Hyndes, 1994)F1 Rio de la
YRR HE -2 E P fe i, A 138.8 AN/, Hi Plata i [1(S35°, 35 Ff)(Lasta, 1995; Macchi et al, 2002),
Wh S3 ¥k, A 40.5 AN/, e —Bch BRI D, AP RERI R 2 R R, 2
4.3~15.2 NMPRTIK. 6 B, WTIEEIRAKIT S ] 1 K BRI IR e 8 R ) T b e SRR 22—
AN (ST S2+ S8+ SO I S10)fy £ G A T-AfE £ Yang et al(1990)0 VT 11 J SR Gl 47
oyl hy 715 BiAN 357 J&, MR SZiR/KIX 5 ANl HEFEET TR AR, FF 3—4 H LAy
(S3~S7)4 0 KiFl 495 F&o 55 1990—1991 FFHHAH  FFHEMAEEEAR, BBILT KR, X 5AMIER
tt, 2005—2006 £ MMM ONFFREALEYS Sl AHFFURINEZENIRMAOE . AFHEf IR S AMA
FEEXA P& 2). HOR T KNG 2), BEIFRZEG—4 )0
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Fig. 2 Distribution of average abundance of eggs, larvae and juveniles for different surveys (ind./trawl)
(a): 1990-09; (b)1991.03; (c): 2005-04; (d): 2005-11; (e): 2006-04; (f): 2006-09.

RSP R D o REIFIERI, AKX A5
B o AR, T T RGR K X R R i 803 AT
% (Xu et al, 1999; Yang et al, 1990; Zhu et al, 2002).
AWTFTI 6 Y A B AR AT R /K IX (S3~S7 ki 1)
KRAEB BN, AR R 7K (ST RS9 3 ) IR
LR N, FERR KA = FiERDUE DY,
T 11 DXV 22 v £ 28 7 By F 4 B (Zhuang et al,
2006), A H TR AR D 5k

KL G0 AFHELRE IR ) — 4 R R K £
KRB Z, 205 BFER = 0> 22—, TSR i
W BLHE e SR Rt 2, K M1 2R LI AR /> (Jiang
et al, 2006; Jiang & Shen, 2006; Yang et al, 1990; Zhu
et al, 2002), XA R T AT 40 ) | A7 HERER 4L
JEA 2 R IR E

VFZ R, IE 20 42K, BT 2R R
N = B2 N R S NSNS 1 I S ARG IREEEN
BRI SEIR R, &M S A SRR B YRR T BRI
W, XK S E N A7 HEA PSR R AR EORAR
(Xu et al, 1999; Zhuang et al, 2006). A5 &I

1990 F1 2006 4 9 ML PR Bl 22 00K,
1990 £ 580 I 21 71 450 RN S IR 3805 i, 1T 2006
AT DM 210, AR AR R R AR A, T
@ ) 22 AR UINGR 1) T54b, 2006 41
P IR U A RE A0 T3 = BEANZY 02 1990 411 1/10,
W B LA o RV (R kb 70 B A4 0 U5 I S %,
e REE LARRE T RUR Rt W R AT BT T BRI TR
DAL o A (] £ PR 70 B A4 B A2 ™ B R B, Xu et
al(1999) T 1997 4F 5 A By 1 I A i B iy i [
WA AFREfL, ABFCR AR B ARAR, N
1.3, AT 1986 4F [ 14.5 4~/ (Huang et al,
1992), U B iZMHE R #b 78 B A4 0 B 2R I ZKF,
I8 L R AR 20 ARk FLAG TARMG KT,
2 T DR A S AR (R e 5 A 457 0 7 BN 37 7K S ) 7
75 9% (Xu et al, 1999; Ni et al, 1990).

gr Bk, Kymm Dy, AF i Al s ook
A TR, FERET A ST AR IR AT
Bd e, H T S RE AR A AR 2, b
RN FERAH RS A S I o
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