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Ecological distribution of fish larvae and juveniles in the Yangtze
River estuary and its adjacent waters in spring
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Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: We investigated the distribution, abundance and species composition of fish larvae and juveniles in the Yangtze River estu-
ary and its adjacent waters based on the data obtained from integrated multi-disciplinary survey in mid-May of 2008. The results show
that spring witnessed high species richness and occurrence frequency of fish larvae and juveniles. A southward increasing trend in the
species richness and an opposing trend in the number of dominant species were detected. The spatial trend in species richness was ac-
cord with the surface temperature, and the catch per unit effort (CPUE) and surface salinity showed a similar spatial trend. The high-
density zone of fish larvae and juveniles was characterized by a narrow temperature range of about 2. 5 °C and a wide salinity range of a-
bout 7. The spatial distribution was different among dominant species. Larimichthys polyactis and Chaeturichthys hexanema were mainly
distributed in the Yangtze River estuary and Liisi Fishing Ground, while Engraulis japonicas was mainly inhabited off the Zhoushan In-
lands. The high-density zones of fish larvae and juveniles were located in the confluence zone of cold and warm currents, which were
the most productive areas in the coastline of the East China Sea. The abundant prey items were expected to satisfy the nutrient require-
ments for the early development of the ichthyoplankton in the survey area.
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Fig. 1 Survey stations in the Yangtze River estuary

and its adjacent waters
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Fig. 2 Distribution of number of fish larvae and

juveniles investigated by vertical tow
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Tab.1 Composition of fish larvae and juveniles in the Yangtze River estuary and its adjacent waters in spring

friEfa i/

quantity of larvae and

Fs Ak juveniles/ind X BN AAKA &R
No. species B IRT  ecotype  thermophily
KP4 MY T EHEN
horizontal tow  vertical tow
1 /N# 4 Larimichthys polyactis 36 15 45.01 piii3 BRI 1
2 Hlfifh Argyrosomus argentatus 18 10. 56 biiwii3 BRIk P
3 HA#R Engraulis japonicus 548 130 1 886. 58 VTG B iR
4 NHFREEM Chaeturichthys hexanema 93 63 517.96 ] BRIEME
5 BERE®EM Synechogobius ommaturus 16 2 4.51 pas| BRI
6  BEREMIEE A Acanthogobius ommaturus 5 3.75 wa B VR
7 FREEEM C. stigmatias 7 3.29 | BRIEME
8  ®E APl sp. Gobiidae sp. 4 0.94
9  EEEmJE sp. Tridentiger sp. 3 1 0.73
10 #8f4 Liza haematocheila 17 10 26. 96 tC| BRI
11 B E il Sebastiscus marmoratus 7 4. 11 DR BRI
12 R Syngnathus acus 5 1 2.14 iy B iR
13 Jil#E Psenopsis anomala 3 1 1.08 VG BE R
14 F[CTEH Arelicus joyneri 3 0.70 g IR
15 SEIKTE 85 Cynoglossus robutus 1 0.12 T BB R
16 WA #5 Decapterus maruadsi 2 0.47 bli i3 BRIEME
17 N#Hi#5 Caranx sexfaciatus 1 0.12 bR (33 BEK
18  #7%&#8 Trachurus japonicus 1 0.12 piiics3 BRI
19 %} sp. Carangidae sp. 1 0.12
20 % [KJR#E Bregmaceros meclellandii 2 5 9.61 blig i3 BR K P
21  BAFEpEfl Minous monodactylus 1 0.12 IR B2 v
22+ EJELT i Benthosema pterotum 1 1 0.49 SliR(3 5% 7K 4
23 FUAIAI4E . Hemisalanx prognathus 1 0.12 pau| BRI
24 Jg3k4h Harpodon nehereus 1 0.37 i3 BR K P
25  #4lith Nibea albiflora 2 0.75 pii(cs3 BBk
26  K4R44 Protosalanx hyalocranius 1 0.37 b | Bk P
27 #BERL Anguillidae sp. 7 2 7.25
28  #i#} Callionymidae sp. 6 1 1.78
29  FKITHliE Takifugu sp. 1 0.12
30 sp.1 1 4 4.62
31 sp.2 3 2 1.81
A1t total 789 247
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Tab.2 Composition of main fish larvae species in each sea waters

I, % MMEERSR  TER
waters species IRT importance
ELWIT g Liisi offshore N ¥ BB Chaeturichthys hexanema 1190. 17 e
H Z#} Engraulis japonicus 382.18 HER
/INE5 . Larimichthys polyactis 271.96 HEFR
8R4 Liza haematocheila 139. 64 HEF
R E B & Synechogobius ommaturus 90. 09 — e F
¥ R g C. stigmatias 78.83 —J R
RE R 2 1 Acanthogobius ommaturus 52.08 — e F
KT OIEY Yangtze River Estuary offshore 2277 28B4 C. hexanema 1 694.22 e
H A ¢ E. japonicus 614. 65 Ay
/N# L polyactis 117.28 EER
U2 I, Syngnathus acus 38.70 — A
84 L. haematocheila 28.16 — B
FF1L3EY%E Zhoushan offshore H A% E. japonicus 3213.40 3 Fh
Ny ¥ BB EM C. hexanema 56. 65 — g Fh
%% [R5 Bregmaceros meclellandii 51.40 — B Ff
[ 5l 8. Argyrosomus argentatus 31.07 — A
8 B fily Sebastiscus marmoratus 10. 96 — Rl
*3 KigEgF. HEHRYEST
Tab.3 Quantity of fish larvae and juveniles in each waters
FEEHHEM vertical tow
532 BB % ﬁ&éﬁi’%&‘ﬁ%ﬁ@%’%% %Zi?fﬁ{ﬁiﬁi%%_ﬁﬁ
waters occurrence rate Y/ fErm ™ R A/ Fem
range of CPUE average CPUE
B0 Liisi offshore 68.75 0.07 ~2.22 0.31
KYL O the Yangtze River estuary offshore 47.37 0.06 ~1.78 0.22
#3115 Zhoushan offshore 52.63 0.04 ~2.42 0.27
BT, survey waters 55.56 0.04 ~2.42 0.26

®4 KRBEREREMBEST

Tab.4 Surface temperature and salinity in each waters

IR/ C surface temperature

b surface salinity

B T i i T

range average value range average value
E W0 Liisi offshore 15.35 ~18.32 17.07 23.84 ~31.65 28.34
KT O % the Yangtze River estuary offshore 16. 96 ~19. 09 18. 37 19.32 ~32.40 27.37
F+1E M Zhoushan offshore 17. 47 ~20. 64 18.75 27.30 ~33.42 31.26
TG survey waters 15.35 ~20. 64 18.12 19.32 ~33.42 29.03




6 2l A S =

ESRRE

N
32°30 4
32°00" A
31°30"
31°00"

30°30" 1

(=]
A3
30°00 "1 ﬁ%‘f‘%ﬁ'

B3N

surface salinity

b

! Qaxn
.G
/\QOQAQG oy
pap

T T T T T
121°00" 121°30' 122°00" 122°30' 123°00’

T
123°30" E

T T T T T
121°30" 122°00" 122°30" 123°00" 123°30" E

B3 RIZ KRN B 1 oA

Fig. 3 Distribution of surface temperature and salinity

25 o2 surface temperature ab34

24

23 x A EL surface salinity A A F 32

L -

B 52l aad o[ 28 % .
- g 201 AA & L6 5)&7‘:}
I 9S00 o 5,3

181%0, & ¢ o ’s

177 oo ¢ A

161, Y ¢ 20

<
15 T T T T 18
0 0.50 1.00 1.50 2.00 2.50
BAREHGSHBERFERERE - m”
CPUE

K4 TEHEMNFEEF, HEafdd5R2
R NP S
Fig. 4 Relationship among quantity of larvae and
juveniles with surface temperature and salinity

investigated by vertical tow

1999 4E 5 H, RBHE%EIERII DGR EEHE
RILIPAT 20 Ff, 55 1986 4 A L B B 06
2001 4F ~2003 4F 5 H , #EH% 76 K 1T 0 FATM
VS BRI F2 K AU 2 R £ B AT £ 21 Fb s 2003 4F 4
A, Zea s g KT R R B R Bl
PRAEn 13 Fh, FRBFAAEUI, BATKIITOR
SREHF AR R BB WY, (BH TARRBEE
P LRI R R S BRRBAR R LR, WA
RE, —EBERAFFIH BT RIEHN T Rk
W2, BCUER 5 R R R AN O XSRS

FRAFINIRR . WWHTFE P HEAFE
ERBEWE, MEFMERE B0 fmERZE AN ES
HALEE, AR B RS RYE
WESRAUEN, 7. HAREF I hEEER
PRI R, /N A 3 B AR TR B AN T DR
Mg ANex BBEOMHARE T A, [HiTH
FEMETRICAF SR, J5H ERATER
ot s HAUER p fa 2 E AR 7E BT . B
GRAREH RN EMFEFWE, HRILO
KA 2445 A /N A R B KR,
X S/NE A B AEA—B SHLY
N HAGEE=IY, R 3 A TAE4
AT, wBrse b B A SRT, g b 37
i, 5 EARERMAYE . BEARCATR
JUERPRRMI A, RARTL DERER BEK IR TR /N
1 HAT R A IR R A A — B
3.2 . BESHERRRFHHXER

ERAIAT . HE R R 0 I8 AR I S R HE IR B
B, (EMNEERFGE A REH KRR,
PG EALIR UK . ERREAERT T AN AF . A
A7 0 BT B ELE AR R R . SRS EAL
F 7S B3 A R X7 B A R 3 Y AR
B RZU B R BR, AR
AT HEAAPREH AL SRR A AR 2 AL m
R REE RIR AT RTINS AR HE



1

FEAES: RILORBIEERESF . MEEKESSBIT 7

1 73] CPUE FZR 4k ) 5 Rk i AR fb #a # A — 3
MR TR EH M T IR . AR S RBEREM
BEXR(E4) 0, 7. #HAFEHREHYER
BEAKEIEEHN 17.0 ~19.5 C, EREEE R 25 ~
32, HTFHEFERILO RABEKEE F B A=Y
Y, MEEL, SMRNESEBBELR, HE
BHEEAK, FHiff, #ifhE2E B REEsRnRE
KIRZEAGIR RN, MiRZEE B

1 BRAT- A0 1 43 A0 AN S2 Fh 284 B e M I SR
M HWZ R R FRER, Kb EES5RBED R
WA F IR R o RAF I 0K I8 28 37 5 2R
YRR SR THEA T, DS NBRE T A A
D5, EXEWHEBENREN, A LEEW
A FEMWBIE R, BRI O K& AR
HKEBAF. AFER3INMREEX, 5REKE
MEBLFLZAAMAUER: D FEMTFHLES
PHAGAR IR K R A LU 0 1 2 7K 4 [7) 52 il 458 1 X5
2) FEZKILH IR A B KR AL 3 5 a4 R
BoKAMIEREmX; 3) FEZRKILOERRES
K. B KA ML R KM FERAX., Lk
T 1 X A FERO TR BRAKIR A /KR, A
wFpAREEREY Y, ABTF. HakKE
B ERL R =% B X TR AR RIFP AT #E
X PR A Nt R BRI R o
3.3 FEFHAREMERERM

F BRI DM AR AKIBAT . Hefa B
Pk HAER, S22 R R /N, HASEE
B I AL B B AR K IR, 32 B
HIFEIRTEEH 19. 16 ~20. 65 °C, F¥H 19.71 C,
FELTE A 30.37 ~33.37, K 31,96, EBESE
hHAR T, ANEERSTESZ4 AV T
K28 AR KT O KA i B BB K IR, T B
AR I A K= IR R K AT MRS R
PR W B/R, AN27REE G EEHITE
KT B WG s I AN S R —M. KYL L
VSRR O BRI KR, FR 2 B 8 ) R IR
17.22 ~18.26 C, FEH#H 17.87 C, FLEHEH
19.67 ~ 28.95, F¥ K 24.36, JH K &K% F
2008 4 5 H 7EWTIL AP AL AT i A A 3R,
8 p2 R0 28 B AN T8 3 = AR R K
B, X5HFRMERME -8 N A FEHRAE
SIS M S A YT VSR O X, B B Rl
S AT A I K AT R /N ) E = IR A

haREG . MM, HEAEE SRR
JEREIA 16.32 ~18.70 C, ¥¥H 17.39 C, Fih
JEREIA 19. 67 ~31.48, ¥k 25. 88, Th 4,
REW, /N ORI B KR T R 10.5 ~
15.0 C, HKE® T 16 CHr, 7 503 A 45
R MEBRST N AT HE £ R B
JK R T R /N B R 7 B ) B K IR AR, B
WA STIE IR/ INET = BRI 2 5 H PR ARG R
M BRI L, AARERT . HEA AR R
FEXT R R, N BBR AT, AR
BB P AR HMRIRARER AT D Al /N fady . M
AR B TR M AR b

SEH:

[1] RBOE AR, REHEFBARE X EER . REX
WHBEHEMXRIM]. E%E: HIFRITAR S B ARAL, 1986:
216 -261.

[2] ACH, BREE, BEYE, §. RERMBEYRIRSHE
[(M]. ¥ MR HAEAE, 2003: 24 -234.

[3] Z=giE, &3y, T, %. KD ARSHERER
ZAR[I]. PEKFERE, 2007, 14(4): 637 -643.

[4] BF/IR, Lk, Rz ZRTEEKIIEKERI DAL
TRUHEMIREE A B B SR ALHR(T]. W R,
2005, 35(6): 936 —940.

[5] smst, W, 8. RGESREHAN, FHELEFIHR
H58EmII]. ik, 2006, 52(1) : 28 -44.

[6] #B, WA, £xl, F. KILORHBITKEAN, F4
BRI R S A AFIE[T]. WP, 2006, 28(2): 171 -
174.

(7] Z=gE, #99%, MR, KILOKEREFaMFasfRkly
BB MR RII]. WERE, 2007, 31(4): 16 -21.

[8] SANDRA R, EVA A, MICHAEL E, et al. Early life stages of fi-
shes as indicators of estuarine ecosystem health [ J]. Ecol Indic,
2012(19): 172 -183.

(9] FERTt. P X v
fRAL, 2012, 224 -228.

[10] RJuat. KIL AW X a6 R R/ @A FIIF, HEah

BIAESHHMELT]. WS HINE, 1989, 20(3): 217 -229.
[11] BAR3E, Ruak, M. KILO K H ML X 7 a o
FEARAESBIRLT]. WA S5HIE, 1990, 21(4): 346 -
355.

[12] sst, £5/H. AGEFQRA0, FHRaRHAESHE
WEELT]. WRKP=RISE, 1998, 19(1): 60 -73.

[13] #Jk4l, =¥, HB, %. KT O@WMF. #Eamssa
#[J]. PEARE, 1999, 6(5): 63 -64.

[14] Hist, £5M4. B, BHEE AR 605 FHEA/MISH R
BHAEYAAELT]. BMK= R4, 2000, 9(4): 290
-297.

Wl HErEsA(M]. Juat: M



8 2l A S =

ESRRE

[15] Jisst, #AH, K& . RMFLARAIE MR AR £ 0N AT
geafe., SHEESHEAMHRRII]. K2R,
2002, 26(4): 321 -330.

[16] k&, Xk, V¥, KIOFZAHRFIEVIHELSH
SHEETHXR[I]. WBERELT, 2002(44): 169 -
179.

[17] WAN R J, ZHOU F, SHAN X J. Impacts of variability of habitat
factors on species composition of ichthyoplankton and distribution of
fish spawning ground in the Changjiang River estuary and its adja-
cent waters[ J]. Acta Ecologica Sinica, 2010, 30: 155 -165.

[18] TRE, XHFE, GEHk, F. BNEGIER> NG AN
FRERSERMRI]. BIK=R, 2011, 7(5): 9 -
17.

[19] JIANGM , SHENX Q , LI L, et al. Annual variability of ich-
thyoplankton in the Yangize River estuary of China from August
2002 t0 2009[J]. Oceanol Hydrobiol St, 2013, 42(1): 59 -
69.

[20] Ba%18, &b, RaC. KIDWOASREGRFEEY
AR (T]. WEPEWIREH, 2004(4): 87 -93.

[21] YU H C, XIAN W W. The environment effect on fish assemblage

structure in waters adjacent to the Changjiang ( Yangtze) River es-

tuary (1998 —2001) [J]. Chin J Oceanol Limnol, 2009, 27
(3): 443 -456.

[22] KAZUO 1, YOKO K. Distribution and settling of Japanese anchovy
( Engraulis japonicus) eggs at the spawning ground off Changjiang
River in the East China Sea[ J]. Fish Oceanogr, 1997, 6(3):
205 -210.

[23] PIANKA E R. Ecology of the Agamid lizard amphibolurus isolepis in
western Australial J]. Copeia, 1971(3): 527 -536.

[24] B, E408, =28, . KIoak(M]. b%. bE
BHE AR, 2006: 137 - 389.

[(25] Z=giE, Moeil, BRYE. REICTEE/NE A5 FHE K
HEREREMBERRR[I]. FEASBE, 2009, 16

(3): 348 -356.
[26] BEAFR . MBAERYIM]. Jum: P ERHE AL, 2000:
145 - 151.

[27] WHITFIELD A K. Ichthyoplankton assemblage in estuaries: a
South African case study, Rev [J]. Fish Biol Fish, 1999, 9
(2): 151 - 186.

(28] FAKZR, €I, HHHE, . WLHERERE. EEA
R R AR SRR A [T]. K7=224), 2011, 35
(6): 880 —889.





