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Abstract: Knowledge of the ecology of ichthyoplankion (eggs, larvae, and fry) is important for understanding the spawning
ecology and the population dynamics of fishery species. In this study, a total of six fishery research cruises were conducted
to investigate the community structure and ecology of ichthyoplankton in the central Yellow Sea (34°30'—35°30" N, 119°
20'—120°20" E), one of the most concentrated spawning areas for fishery species in Chinese coastal waters, from late
April to early July 2013. To collect ichthyoplankton, zooplankton nets ( mouth diameter=50 cm, length=145 c¢m, and mesh
size=0.505 mm) were vertically trawled in waters below the 20 m isobath line. The species composition, abundance, and
distribution of the ichthyoplankton, and their relationships with environmental factors, were studied. A total of 2247 eggs

and 286 larvae were collected during the research cruises. The eggs were identified as belonging to 18 species in 15 genera
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in 9 families; 3 species could not be identified. The eggs were dominated by Engraulis japonicus, Thryssa kammalensis,
Stolephorus commersonii, Johnius belengerii, and Callionymus spp. The larvae were identified as belonging to 21 species in
17 genera in 13 families; only one species could not be identified. The dominant larval species included Protosalanx
hyalocranius , Argyrosomus argentatus, E. japonicus, T. kammalensis, and J. belengerii. The abundance of the eggs was
positively correlated with the sea surface temperature (SST) but was negatively correlated with the longitude (P<0.05). In
contrast, the abundance of the larvae did not show a significant correlation with any of the investigated environmental
factors, such as longitude, latitude, SST, sea surface salinity (SSS), or water depth. Cluster analysis based on the Bray-
Curtis similarity index identified three assemblages of eggs and larvae at the 35% and 12% similarity levels, respectively.
The eggs were grouped into assemblages dominating the southern waters from 34°48'N (S. commersonii, J. belengerii, and
Sardinella zunasi) , the <10 m isobath waters ( T. kammalensis) , and the northern waters ( E. japonicas and Callionymus
spp.). The larvae were grouped into assemblages that were mainly distributed in the 34°48'N—35°12'N waters ( T.
kammalensis and E. japonicus ), the shallow waters off Lianyungang ( A. argentatus, J. belengerii, and Liza
haematochetlus) , and the southern part of the study area ( Sebastiscus marmoratus and Platycephalus indicus) . The findings
of this study clarified the spatial and temporal distribution patterns as well as the structure of the ichthyoplankton community
in the central Yellow Sea, which may help to improve our understanding of the population dynamics of fishery species in

these waters.
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Fig.1 Locations of every cruise sampling in central Yellow Sea
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Fig.2 Abundance and species quantity of ichthyoplankton in central Yellow Sea
3.1.2 fLHFh

4 A MR B m N, 5 0 BRI S H R AT R S B AR 435 SRR Y 22.06%
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Table 1 Dominant species of eggs in central Yellow Sea investigation area during 2013

KAL) il PR (Y) T FE/ (ind/m®) B (fi)
Sampling time Species Dominance Average abundance Frequency
4 A T4 Late April s/ 0.417 0.50 0.42
5 A F4] Early May H A figt 0.074 0.70 0.33
5 A T ] Late May H A figt 0.308 11.76 0.37
6 A ] Early June H By 4 £ 0.134 0.49 0.50
piNYraid 0.153 0.80 0.38
6 H ] Late June T B 0.070 1.60 0.41
TLH/NA 0.130 3.70 0.24
7 A LA] Early July LN 0.430 3.50 0.54

4 A T ARCIRAFHECAR TR D ARt (S ALK 50.00%, 5 A 4] .5 A T A HEAAR i h—Fh 2
SR A i £ (Argyrosomus argentatus) (69.05% ) F1 H AR (67.61%) . 6 H AT URAE A F0 A ok St 820 1 I
i, P I AR AR DR R Y 81.81%, Wil m T Horhae, 6 H TNAIFN 7 A EAFHE AR Fh 1 B G
Mgt 1, 53331 o5 AR 61.90% il 76.74% (5 2, Bl 1) .

x2 BETHEEFFHEEMLBH

Table 2 Dominant species of larvae in central Yellow Sea investigation area during 2013

KAL) IS PR (Y) FHFRE/ (ind/m®) WA (fi)

Sampling time Species Dominance Average abundance Frequency

4 AF A Late April KA 0.083 0.051 0.17

5 A ] Early May M fa 0.046 0.117 0.07

5 A ] Late May H A i 0.178 0.973 0.26

6 H il Early June TR g 0.053 0.348 0.13
Il £ 0.098 0.143 0.25

6 H T~ ] Late June B L 4 0.255 0.379 0.41

7 A 4] Early July B IR il £ 0.118 0.194 0.15

3.2 by fAEfmFEE SRR TR

T AR R A0 B AFAE A i BRI R L ] 3—4 4350 g AN R0 U0 45 3 A3 £ B AT FHE £ 8
F SR RZEERMERE R, MR, Rl — 2 B K R IZ IR L) 35°N S 5t S B W i me i LA
PN 3) 762 T3 e v Vi Bl £ O = B AR AR R, 20m DAY T SRR 0 B rprco B IS ) 28 1 | 26 2 3 3 A8 Ak e
AW (& 4)

HE— 20 X0 O AFHEfO T2 B S IR IR AT AR DG A AT, S5 RWTAE P<0.05 /KOF I, BR 2 B 8
TS 5 SST IEAHSC  AFHEfa F 8 54 B TR RIS B A (R 3) .

x3 a0 FHESHEEFENTRRERBEXRY

Table 3 Spearman’s rank correlation coefficients between ichthyoplankton abundance and environmental variables

D= 1R
A S i g IR R K
X . Sea surface Sea surface
Ttem Parameter Longitude Latitude L. Depth
temperature salinity
G EJF Egg abundance LEESES -0.230" 0.147 0.240" 0.066 0.008
2 0.037 0.185 0.029 0.555 0.942
{7 HE£ F- 2 Larvae abundance LIES Y -0.024 -0.158 0.167 -0.130 -0.120
2 0.832 0.153 0.130 0.241 0.278

w SR 0.05 /K I #EAH K
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Fig.3 Egg abundances for all species recorded and contour plots of sea surface temperature
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Fig.4 Larvae abundances for all species recorded and contour plots of sea surface salinity

marmoratus ) FI ( Platycephalus indicus) , F 5534 A5 38 R 50 .
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Bt A O B R O 0 R B SARR T AR A 0 O AR iR | H AR IR £
IRERR BRIV /N0 5 gk i A B Fon ik BEER ( Konosirus punctatus ) %5 /NI 5 25 £ P 5 —
SEHE, IR GRS R g AR/ B IR Z AR /N R RIS . X 53k
Xof B AR N VL 7t O AP HE SR RO RIESE A RS, G4 A BORHCE R, P s b B R 1 A T
PR A AR TG, BT 35°20'—35°50'N, 119°40'—120°00'E (90 #i[X 6,89 /MX, 100 #i[X 3
/X)) il 34°40"—34°50'N, 119°30'—119°40'E (110 ¥falX 4 /NX) 170 TiA UK P A 25 R R | BFF Il 40 5
G R AL T 35°N M, 55 60 AEAARART  (EAT 5T BAL FR R DB 2R 4 . 3T BE 5 i R Sh B ot iR
A RS T RS2 B R A S B RS A G A B BRI L B B Y, SR,
fFHEfR RIS Wt A Fr Ak, 77 I ( Trachurus japonicus) 7t 4R JAVD T £ ( Sardina melanostictus ) V) N i £f1
( Pneumatophorus japonicus ) SFATHEETEAS YOI A v R B, LA H A B | i i F e FRm i £ 5500 32, AP HE£R
FETE SRR TR 1 D5 TR P B 5 B Il e R b G
4.2 fabp fAHERBETS S SR

FHOCHE A4 S 3R 0, (0 3= B 5K RIZ IR DL SR B 2 AH G (3R 3) o KR el £ 28 M AR s B
TR SRR & B 2 B0 2 P O R T R, SR A RN [l R ARG B X I R PR B A R AR
E N EAT MR T BT A VERR A 3 2 PR 2T BB A T S £ O T e B B I 28 UM G
LI —TREHE ML G IR BRI R R bR , A IR SRR AT Tk, ARMA USR], i
IKRJZER P SATHE R 32 B A OC S X G AU AR 25 5 (3R 3) IR DR AT g 5 8 e i (] 90 PRl A R X
BN AR 22 A G T B 19 9 A BE BILAE A X B, B SR AR AR R 1 TT RE AN S KT I A A 4
X :200 1 2 A YR M 3t 57 50 A R 988 DX KA X 5 /0N 5k 4 Je DR 387 AT R A BT 8 SR 72— RE SR, T3 4,
PA LS R W WS 1 £ AR A BN ARER B b B (] A2 Al (181 4) o A7 HE (AR A7 K BE ) TR
LR R S5 5 (LTRSS 3 T XA ST 72— S

FONFPR R R BN A 1 G O G YL NS B DL R T /N T, iz G 2 7= B 3] 1
5—15m /K, Hol i X P BRI 5 /N i A B 40 ( Nibea albiflora) Z5483T W0 P2 O X 88 R oAb )i 7200
VLN F 5= 530 122030 UITE ARG AL R K X7 il N T o gk i FR a2
A PEN AT RESZ BNR TS . 20 2 (X B S S A O | A3 AT TR 1 A DG Bk Bt D3 B WIS AR X
B, AWIRRY A E I X R B R VR AR Y e DB RE Y — O R 1 X PR AR R
W W E Zk B ™) W0 X 5 R IR T RES R = BN R A SR A . 4 3 i) i H A B2 4 B
T VAR X6 S B A0 45 2% [C 67 ( Callionymus richardsoni) | %5 8& 55 ( Callionymus kitaharae ) F1AEME ( Callionymus
benitegur) " | FEHIAE 4 H FA)—7 A At SASCIIFST 45 SRARAE ;35° N Wit S HL 4R 1 oy H A i £61 B
WA SR TEIEIIAE 5 H LA 6 A AR 5—T H, H AR B4 ORI 4 oK RS Y B
B TR B0 ) SE R B T R TE T, 1T RE S B H AR BRAE 35°N BT SRAE . 27 3 5 i Al HAx sl (v AR BE
B 1A H A 40 B 11 B AT B SR N-S SE VT R A 5 T R AR RV B ) 20m LSRR BR
Byt

FPHEMRISIRAERAIL =20 . 2 | SRR RN H AR S0, il TAFHEM IR BE I AHXT s APl fa 5
HAGR AR ZEARL, S7E 35°N BT, 27 sl i B0 H AR FiT A7 £, AT RESR F 20m DATRIHFI; 40 2 (45 it e
PG il b DL S ARt S P o PN T oAy 1 i £ 2 P g 22— B DX R g £ s 7 B X A HL Al A
T AR W R ] T 5 TN VLR R O T X O g MRt R A TR, LB AR R £ S
FLAE 2—8m ZUAD IR AR A X =00 3 22 Ws3T 2 i) oK X 32 14 2 U Rk DA S RV T I
B TGN dfi £ ARt SEARIE TG A 95 s 20 3 S SRS B, SOMBERMEf S 5 N A4 3 A b SST IR
TR 16.6—20.0°C , TR EEARXS 5 (] 3) X A A8 A o 0 B B FRARLAY 7™ BN P45 48 o il oA I UL #8106 A=
E SRR IGTE BRI & B B R 0™ | A7 £ 23 (] 431 P B8 5 % 000 A TRLEE LA S 245 24 R A1
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