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B &K BEARTHESY, 245k, Mk
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o AFHEfR A . AR ESIEEAREE
ALE YIS, gk, MEBO ., KR %
W Tk 2 Je, SRmHEASRELH
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TES B FRCR . AR X2010—2012
RS TR A Y . AFHEMI RN A N . B
I3 2R AR AL DL K S IR R T 6 &R
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1.1 FAETR N RFERRE

TES M Ew S E 10N A (| 1), T
20104ES H (FEZE). 8H(E %), 11H (%),
20114F2H (% 2). SH(EZ). SHEZ). 11H
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Fig. 1 Sampling station of ichthyoplankton in
Daiquyang
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A Canoco 5.0 F X 2RI AW SR F 2
B8] /) ¢ R IEAT A0 A SCHE R 24, DU R AN T
IREE R e B | AT R A R R ) b
BHE AT B Ea H6E B 4 BT (DCA), AR B4l iy
B RKE(LGA)EFE HMWHEITF ik, M4
LGA<3Hf, EFEICRI/THT(RDA); HLGA>4HT,
W] 3z FH B X6 82 43 B7 (CCA) ;. 24 3<LGA<4HT,
THBEA AEDCAS TR, AR R
A I RDAST T

2 4k

21 REHSBSH

SR ATE20104E5 . 8, 11H 201 14F2 H 2%
LN HFHEM20FD, B TeoH IR, Hr,
#5)% H (Perciformes)Fi i 2, HoRL11FP,
55%; fiEJE H (Clupeiformes)ik 2, % 318+
4, 520%; 18 H (Anguilliformes) 7 H
(Mugiliformes)¥ 1B RN, £ 15%. %@
GROFh, IR TF4HTEN, 3RS RIRE, 2M A e
FNE; %E A HEfSA, R TSHIFRL,

ArAE20114E5, 8. 11 A f20124E2 H 4%
by HFHE@30R, RIE T 108 18F . Hip,
i B %, N8RHISH, [450%; #FHIE B
Wz, F2FESH, 1516.67%; & H 2827,
116.67%; X% i H (Myctophiformes) . # H
FER2FN, % 176.67%; il A H (Beloniformes)
fit J2 H (Salmoniformes) . H 4 H (Lampridiformes)
Al ¥ B (Scorpaeniformes)4s H 1R 1Fh, £ .5
3.33%. S MO 11F, B T4H8EH;
Mefa 218, g T8H 16RHE 1),

22 MBMEEFHEN

2010475 H A1 BR A PL 3B 75 BRFH Cynoglossidae)
A RE Fh (IRIH 40.00%) Fl /N7 {1 (Eupleurogrammus
muticus)(IRI38.24%); A1HE f0 A O 3 b 2 6%
(Liza haematocheila)(IRI} 55.65%) I 22 fi€ ki
(Callionymus virgis)(IRI’H16.09%); 20114557 i
B (VD B4 h 2 /N f (IR 43.48%) 5 AT HE A A R
W R 8¢ (Engraulis japonicus)(IRIH 73.50%) Fl %
BEAYF R i (Chaeturichthys stigmatias)(IRIN
19.46%); 20104F-8 H o B FI A1 FE a1 (1) L FFp £5
S HEBR (Auxis thazard), IRI5Y ) }95.81%. 57.32%,
20114F-8 H a1 DR A L34 6 )8 (Leiognathus) K €
M (IR 30.45%); AFHE 0L A3 A o rh A /N 1

http://www.scxuebao.cn

(Stolephorus chinensis)(IRI’} 86.46%)., 20104-11H
FI201 V42 H SR iR B 00 | AFHEF; 20114F
11H FI20124F2 F R Ad AR BN ), 11 AFHE R
e BB b FR AN 1 (IRTH 80%) , 2 H A1 HE £ )
P BT Ry 4R 8 R 28 B (Salanx sp.)(IRIH 57.14%)
FBE L 7S LR 1 (IR 42.86%) (#2)

23 YIMZHEMIER
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WV S D | A RE £ 25 BE 4R () R 4[]
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SHAETE 35 2% 5 (P<0.05); 201048 520114F
SHAETE 3525 5(P<0.05), 520114E8 A 1) B 3%
#£5(P<0.01); 201145 H fI20114E8 F 7746 B %
2 5 (P<0.05)(#3),
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F1 201058 —2012F 2 A WECEBH AN, FHEHNMAEER
Tab.1 Species composition of ichthyoplankton in Daiquyang from May 2010 to February 2012

Fhok ZEi season oy
species %7 spring ®Z summer KZFE autumn XZ  winter no.
#EH  Clupeiformes
i f}  Clupddae
filf B} AR EFP  Clupddae sp. * 1
figF}  Engraulidae
fift  E. japonicus + * 5
AN A S, chinensis sp + 3
PR ER  Thryssa mystax * 4
Ml Setipinna taty n 5
WBJEA LR Thryssa sp. *y 6
JT4%#1H Myctophiformes
Rk Rl Synodontidae
3k Harpodon nehereus * 7
bR AR E R Saurida sp. * 3
B3 H Anguilliformes
BRIk EF Ophichthyidae sp. ¥ 9
#g6EF}  Muraenidae
48  Muraenesox cinereus 4 + 10
4t H Beloniformes
KAl Exocoetidae
RFEBE  Cypselurus oxycephalus + 11
HAfH Lampridiformes
# Rl Syngnathidae
SFIRIEIE Syngnathus schiegeli + 12
#¥EH Mugiliformes
fi§#  Mugilidae
#2  Liza haematocheilus + 13
#H Perciformes
i %} Sillaginidae
/D kE  Sillago japonica + 14
ff Rl EF  Sillaginidae sp. * 15
FEfRl Sciaenidae
R IR &t Johnius belengeri * 16
i f Argyrosomus argentatus + 17
ik Nibea albiflora + 18

o E K 7= %2 32 /) sponsored by China Society of Fisheries http://www.scxuebao.cn
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g Z7  season o
species HZ spring HZ summer KZF autumn AZE  winter no.
WSk MgZ L Collichthys lucidus + 19
AEMPIRER  Sciaenidae sp. * 20
fiffl Leiognathidae
g )&  Leiognathus sp. * 21
FiiEl  Pomadasyidae
T Hapalogenys mucronatus + 22
ifi%} Callionymidae
2 AEHE  C. virgis + + 23
okl Trichiuridae
/Nt E. muticus *+ * 24
Wt T lepturus + 25
fifFt  Scombridae
W55 Scomberomorus niphonius *q + 26
JR AR A. thazard 4 27
IFfEfE  Gobiidae
RE R R EM  Gobiidae sp. + + 28
BEEHRNMRFE B Acanthogobius ommaturus + 29
INEELRARFE . Amblychaeturichthys hexanema + 30
T RUFFE s Chaeturichthys stigmatias + + 31
P EIRF YRR Odontamblyopus lacepedii + 32
#fE H  Scorpaeniformes
N fFl  Hexagrammidae
EL St Agrammus agrammus + 33
##5%H  Pleuronectiformes
Tkl Cynoglossidae
FEIRE#S  Cynoglossus joyneri + 34
HHFEIREFR  Cynoglossidae sp. * 35
FHREAEM  Cynoglossus sp. * 36
#JH Salmoniformes
Pl Salangidae
WRfaJEARER  Salanx sp. + 37

e RIRMGN, “RINAFAE
Notes: “*” means fish eggs, “+’means fish larvae

Wigw, SAIE B N 60.7~155.641/100 m°, B9 . AFHE 18R, 1110984, HE T5H 128}
201 14F8 H (1 F- 24 % B o 4P fe ey, R4 HH7ED3. D7. D8. DOFIDI10Y, {7 &b % i 4
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F2 2010582012528 S#EEH AN FHEREMMEZMER
Tab.2 Dominant and important species composition of ichthyoplankton in Daiquyang from May 2010 to February 2012

GES

species 2010-05 2010-08 2011-05 2011-08 2011-11 2012-02
% L. haematocheilus 3062.20 300.61
/Nagfa E. muticus 1291.87
2 4E  C. virgis 885.17
BREE MR ER Gobiidae sp.1 602.87 205.52
EHEARLR EM  Cynoglossidae sp. 325.36
JRCHEE A, thazard 8619.96
W fil @ R M Saurida sp. 129.19
fit  E. japonicus 191.39 21231 5386.50
T RARE s C. stigmatias 1426.38
HriE/NA S, chinensis 3819.67 571.43
g @A E R Leiognathus sp. 688.52
AEERERER  Sciaenidae sp. 273.22
Jekf  H. nehereus 473.59
H RIRFUAFFE . O. lacepedii 434.43
ReJEAREF  Salanx sp. 2 000.00
Bkt A, agrammus 1 500.00
O EFEEE (D) O £5EEHEH (D)
richness index 3.0 ¢ richness index
v @ pielou BHIEIEIREL () “ 25} @ pielou ¥I51ZHEH ()
= "qé evenness index E § 20 | evenness index
iH«“E = O ZREPES S (1) ;ﬂ = O 2RSS (1)
= ‘a diversity index = a 1.5 ¢ diVCl’Sity index
5 £2 10t
A= A=
kS] H |_| < 05} I
. | . 0 . . [
2010-05 2010—08 2010-11 2011-02 2011-05 2011-08 2011-11 2012—02
R VERY)
month month
(a) (b)

2 20105F5F —20125F 2 A (S #ENFBH AN, FHaNDHSHMER
(FRR20105E5H —201 14E2A WA 2 FEVESRH, ()RR 20114E S H —20124E2 7 Wb 2 1 45 2
Fig.2 Species diversity index of ichthyoplankton in Daiquyang from May 2010 to February 2012

(a) represents the species diversity index from May 2010 to February 2011, (b) represents the species diversity index from May 2011 to February 2012

. 2R ARG 980.17~220.374/100 m*, 20114E
VAR REST@OY, REFMFHE@4F, TT8E,
R F2H28L; H, D7, D8, DOFIDI0W;fif
WEYION0, £l 5 BRI B A . 2012421
RRAERMOY, REFUFHEMFN, 2, BT
2H2FF, CPHEmEMR T HALSET (K3) . W4
WAL IR, B AFHE A AN A,
BE R SR S B AR R

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

25 EBEGSHION

R 45 Bray-Curtis Al BI V8 B A 45 3, 78
41.56% ALK |, AlkE 6 A il 43 R 542
B, BEVE T AU4520124E2 5 BESE T ALFG20114F
117 ; B MAIE20104E8H ; BEE IV LTS
2010451 5 HEVE VA FE20114E5 FH Fi8 A (El4),
ANOSIM % # 2% - Global R=0.512, P=0.001(P<
0.01), RUISRFAMAAEN R E LS, KRWM

http://www.scxuebao.cn


http://www.scxuebao.cn

612 KopE o R 44 45

R AFHE RS A 2 AR A 2 B . /N R TG G A0 ST, BEVE TS A
X ES A VT A O A 10FP AL SR A 22D IR R e Rl L R R FORR Sk 3R, BETE

547 Bray-CurtisfH I8 80504, 45 R on, 78 T 4055 i A B NG 2P (R 1, 1#15). ANOSIMZ3#t

17.27% 0 AHABL M 48 BOK S I, AT 3 /Y 45 B.Global R=0.714, P=0.03(P<0.05), FKHW3%

105 (L BP (A 345 R R S SR R A3 3260, BE BERIGAE R E 2R

v 1 ALHE T BB R A L e B R e Rl A o 15 0 Y S AR A1 %) 1 ST A A b i

®3 201020115F%F EFEEEHTEHEN. FHENDHSHEMERSITEL

Tab.3 Species diversity index seasonal variation of ichthyoplankton in Daiquyang spring and summer from 2010 to 2011

YIFhZ FEPEFREL  species diversity index

Ay month
D J H
2010-05 1.60+0.47 0.90+0.06 1.424+0.40
2010-08 0.65+0.44 0.45+0.25 0.51+0.33
2011.05 0.89+0.32 0.60+0.26 0.81+£0.22
2011-08 1.224+0.34 0.63+0.09 1.13+0.17
Ve T A B D T b
Notes: datas are mean values = SD
N TN 2010.05 NN 2010.08 NN 2011.05
30500 | A 30500 | A 30500 | A
#5918 Qushiasiand #5918 Qushiaissiand #5118 Qushiatiisiand
* o D4 b L) D4 b e D4
D6 e D5 D6 ¢ D6 « D5
3033° | XD7,0  ° 3033° | XD7,0 ¢ 3033° | ® o/Ds 1
® 2° Do ® o D9 ® o DI
57 D10 Pl ®
30.25° {8 Changtirisland 30.25° {4 Changtirisland 30.25° {8 Changtirisland

122.25° 122.33° 122.42° 122.50° E 122.25° 122.33° 122.42° 122.50° E 122.25° 122.33° 122.42° 122.50° E

(a) (b) (c)
NN 2011.08 NN 2011.11 N[N 2012.02
3050 | A 3050 | A 3050 [ A
#5111 8 Qushiaiutstand #7111 Qushiiutsiand bl Qusliditsland
30.42° | = D] et _ 30.42° | = Dl s _ 30420 L = Dl i e
e 23 . D2 D2,
® oD +"D3py D4
D6p;  ® e D6 e D6y - R
30.33° | ® o DS o 30.33° | «" D7 30.33° * L'D8 pg
® g DIO D951, “DIp10
. P S . . e Sy . e *
30.25° {E¥H) Changtirlsland 30.25° ¥ Changtirlsland 30.25° RV Changtirlsland

122.25° 122.33° 122.42° 122.50°E  122.25° 122.33° 122.42° 122.50°E  122.25° 122.33° 122.42° 122.50° E
(d) (e) ()

3 201055 —2012F 2 A S#FEHEN, FHEZESH
Fig.3 The spatial distribution of ichthyoplankton in Daiquyang in the eight investigations from
May 2010 to February 2012

http://www.scxuebao.cn HHE K= %4 E 75 sponsored by China Society of Fisheries


http://www.scxuebao.cn

4 1

BEEA, A5 INTEVE IR MmN AFRE AR AE N SO SRR T R R

613

Fh 17 Bray-Curtis# I PEFE B0 B . 45 R BIR,
5 18.8 1% 14 AL 38 BOK - b RDRR 12 9 38 4 1
1S AT HE £ 1 O 35 0 F 22 b mT LRI 43 A 44~ 2
B, BEVE T Wb Ae s fa, bl fa Ay [RIR
FURpE 3R, BEE TSR R AR R e fl . 2
fEH . N R BLROF R AR R MR, BEVE
T £, 5 4% 42 R 78 P RN BE Sk S £ 2, 4 P AH
IPEHN93.46%, HEVEIV AL S b Jd R e . e
e kA R O BR4RP (6 1, 1K16), ANOSIM
43145 F Global R=0.919, P=0.001(P<0.01), FH
AR AF AR B 25 57
2.6 FHREARRSIFEREFRIHEXM

Xof 15 70 T O A O L AT £ A 3 A7 TR 2B
B 7 B0Hi R 47 A DM 2 BT (6 4) . 201045 H
0 51 B 5 I B A DG AR W (P<0.01), 2011
A5 A0 0P =F B 5 0 MR IR ER (ND) &2 I 3 A G o=
0.022, P=—0.744), friEfa£JE S5 | B2y

summer2
spring2 }
springl
summerl
auturn2
winter2
0 20 40 60 80 100
FEME%
similarity
(a)
& 4

v

1T
Il
|

A EPEIE R B2 (P<0.01), SR A A M KM wP<
0.05), SHHmEREL FIE M AERRER (N2 B & U G (=
0.029, P=—0.685); 20114E8 ] 0P 4= fif 4R fy
FHIEAE (P<0.05), 516 T RE R 45 52 W 0 3% B +H ¢
:(=0.009, P=—0.772),

20104E5H —201 14E2 H fa0p | 7 HE Y
JE A3 A 5 3 T RIRDAM T W%, 55 —RDA
H(RDA1, $RE{H=0.55)H1% —RDA%I(RDA2,
FEAE(E=0.08) 3 31 H 1R 1= 19 1 Fl— 20458 40 G M
(RDA1FIRDA25 #1355 - #H &4 433l 4 0.95Fi1
0.86), ZEFFRIE BT RER, B—HF
BRI A HET Y R R EEFCE . F=
2.1, P=0.002; fraHh: F=3.9, P=0.002), #
JE . OREERSA B SRDAIRIEM XK, Hif,
MRS i B R K IEM G, MY
TG e IR R R A G, g R AR R BRI
ERL AR DN | AFHE M SEZ BRI AR K

______ stress: 0

(b)

WM HaREEABTDEURIEE(MNMDSHEFE (b)

Spring 1. 20104E5H , summer 1. 20104E8H , spring 2. 20114E5H , summer 2. 20114E8H , autumn 2. 20114114, winter 2. 20124E2H

Fig. 4 Seasonal variations in ichthyoplankton assemblages in Daiquyang demonstrated by

clustering and NMDS ordination
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Fig. 5 Dominant and important species of fish eggs in Daiquyang demonstrated by clustering and NMDS ordination
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Fig. 6 Dominant and important species of fish larvae in Daiquyang demonstrated by clustering and NMDS ordination
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environmental factors in Daiquyang
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Tab.4 The Pearson’s correlation coefficient of the quantities of ichthyoplankton abundance and

e i wE BEw am ommm L
time T S SOM Am Nr NiA AS
2010-05 15} fisheggs Pearson 0.845%* -0.337 -0.313 0.191 0.057 0.083 -0.138
t 0.002 0.341 0.378 0.681 0.876 0.82 0.705

ffHif1  larvae  Pearson -0.203 0.603 0.5 0.646 0.203 0.314 0.563

t 0.575 0.065 0.141 0.117 0.574 0.377 0.09

2010-08 1Bl fish eggs Pearson -0.253 0.476 0.231 -0.186 -0.291 -0.784 -0.596
t 0.48 0.165 0.521 0.659 0.415 0.065 0.069

fFHEf  larvae  Pearson -0.578 0.478 0.025 -0.2 0.028 —0.495 -0.415

t 0.08 0.162 0.945 0.635 0.938 0.381 0.233

2011-05 BN fish eggs Pearson 0.411 0.563 0.533 0.497 —0.541 —0.744* —0.422
t 0.238 0.09 0.113 0.144 0.106 0.022 0.224

{f#fEfa larvae  Pearson -0.141 0.765%* 0.797%* 0.694* —0.685* -0.621 —0.685*

t 0.698 0.01 0.006 0.026 0.029 0.074 0.029
2011-08 18l fisheggs Pearson —0.601 0.722% —0.184 —0.539 -0.208 —0.655 —0.772%*
t 0.066 0.018 0.611 0.108 0.563 0.078 0.009

ffHif1  larvae  Pearson —0.432 0.514 -0.208 -0.273 -0.053 -0.561 -0.56

t 0.212 0.129 0.565 0.445 0.884 0.148 0.092

2011-11 fFHEf larvae  Pearson —0.44 -0.523 ~0.294 0.54 -0.419 -0.209 -0.342
t 0.203 0.121 0.404 0.107 0.229 0.562 0.333

2012-02 fFHEff larvae  Pearson 0.073 -0.002 0.277 —0.152 -0.083 —0.175 0.07
t 0.842 0.995 0.438 0.676 0.884 0.652 0.847

VE: * E0.05KCFCGRUI BB ARG, ** ZE0.01 4T E B3 M5 cATUERIE

Notes: *. means significantly correlated at the 0.05 level (bilateral), **. means significantly correlated at the level of 0.01 (bilateral); # means double-

tailed test value
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Fig. 7 The relationship between environmental factors and ichthyoplankton in Daiquyang from May 2010 to
February 2011 (a) and May 2011 to February 2012 (b)

£S5 2010582011428 2011558 —
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FHEFESTREETFHXR
Tab.S Relationship between ichthyoplankton abundance
and environmental factors based on RDA analysis of
Daiquyang from May 2010 to February 2011 and
May 2011 to February 2012

FEEH 2010-05—2011-02 2011-05—2012-02
environmental variables RDAI RDA2 RDALI RDA2
(55.42%)  (8.18%)  (34.38%) (14.75%)

WE T 0.91 —0.14 -0.77 0.01
HhE 8 0.6 0.5 -0.81 0.01
=EY  SPM -0.51 0.46 0.49 -0.38
ZA Am -0.05 -0.18 -0.4 -0.59
THEREE  Nr -0.68 -0.12 0.51 0.51
WHEREREE NI -0.84 -0.07 0.72 -0.15
TEHERERREE AS -0.8 0.02 -0.53 0.24
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Community structure of ichthyoplankton and its relationship with
environmental factors in Daiquyang spawning ground

FAN Ziwei ', JIANG Rijin "', ZHANG Hongliang '*, CHEN Feng '*,
YIN Rui *, ZHANG Linlin ?, LIANG Jun "?
(1. Marine and Fisheries Research Institute, Zhejiang Ocean University, Zhoushan 316021, China;

2. Marine Fisheries Research Institute of Zhejiang Province, Key Research Station for Fisheries Resources
of Main Fishing Ground, Ministry of Agriculture and Rural Affairs, Key Research Station of
Sustainable Utilization for Marine Fisheries Resources, Zhoushan 316021, China)

Abstract: The ichthyoplankton net was used to carry out the survey of fish eggs and larvae of Daiquyang between
May 2010 and February 2012. According to the investigation results, 1 042 fish eggs and 2 055 fish larvae were
collected, which belonged to 10 orders 19 families 37species. The dominant species of fish eggs were Auxis
thazard and Eupleurogrammus muticus while fish larvae were Liza haematocheilus, Engraulis japonicas and
Stolephorus chinensis. The average density of fish eggs in the surveyed areas was 8.40 ind./100 m’ while fish
larvae was 14.85 ind./100 m’. The results of One-Way ANOVA showed that there were highly significant
differences among the diversity index (H') in 4 seasons of spring and summer from 2010 to 2011, so were
in the evenness index (J') and richness index (D). The CPUE of fish eggs and larvae showed uneven
distribution, it was higher in spring and summer, but lowest in winter, which revealed that fish eggs and larvae
resource density demonstrated a tendency of higher in the south stations and lower in the north stations. Pearson
correlation analysis proved that the environmental factors most closely related to fish eggs and larvae were
temperature, salinity and suspended matter. The results suggested that spring and summer were important seasons
for fish spawning and Daiquyang areas were important spawning and nursery grounds for pelagic fishes such as E.
Japonicas, A. thazard and S. chinensis.
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