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Tab.1 List of ichthyoplankton species in the Huanghe estuary and its adjacent area
R BT R (4F) R BB (4F) A
(S PR EKEY R KRS f1 5 frfEfa T
2011 2018 2011 2018 2011 2018 2011 2018 2011 2018
P fig + + + + + F + + + + WT CPN
fiig + + + + + + F + + + + WT CPN
7R S b fi + + F + +  WW CPN
PR TR fi + F + WT CPN
R AE + + FZ +
i + + F + WT CPN
il + + F + WT CRA
e + + F +  WW CRA
/N F + WW CBD
Giigil + F WT CBD
BiE 2 ol e i £ + FZ + WT CD
JEW 41 + + + + F + + WT CD
IR + + LT + + WT CD
T + LT + CT CD
H A 5 + LT +  WT CD
o HIR 8 + F + CT CD
Kkt + F + CT CD
H AT 65 + F + WT CPN
A FRAR L AT F +  WT CPN
IFRARAEM + + + + + + FZ + +
R ER + + F +

1 BEEE(Konosiruspunctatus), WE(Engraulis japonicus), 77 &K BE(Thryssa kammalensis), "ML EE Thryssa mystax), HRYEIEAES i (Strongylura
anastomella), #(Liza haematocheila), 161 (Lateolabrax japonicas), Z Wt (Sillago sihama), /Nyt (Eupleurogrammus muticus), Wy o (Trichiurus
lepturus), B HIUR 5% i (Synechogobius ommaturus), W) L1 B3(Cynoglossus joyneri), JRiE e (Syngnathus acus), 5% (Hippocampus coronatus),

H A 5 (Hippocampus mohnikei), 17 R (Cleisthenes herzensteini), Kifi 7~ (Hexagrammos otakii), HZR T4 (Hyporhamphus sajori), i [RARIL
i (Atherina bleekeri); WFJEHFIA & F(Gobiidae sp. ); F. IFHEON, FZ. MEE IR, LT. BRfiA:; CD. KEFALERKIRZ M2 CBD. KREFAEKTIKZE
2%; CPN. REE4LE K FRM02E; CRA. REGAATEM: 28 OEP. REFAA MG S 12 @2 WT. B RER Ww. BBKHER; CT. ¥l PEFh
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2011 AFEJEZK I VDR £ Y () P FFp Sk BESE(Kono-
sirus punctatu), HHEALIAFN A 6 (Engraulis japoni-
cus); WK VY vt P AL S b ol £ W5 65 (Sillago  si-
hama), AFHE@ILIFN A G, JAKIE VD 5 €050 Y L3
P oA 4G W) 2155 83(Cynoglossus  joyeri), f1-HE £ L3
Tt AU P8 AR A B R, 2018 AF VK JE VbR £ 51 (4 £
PR, AFHEA IR, HEEF A JHK IR
rh £ B P S A S W) 21 5 RN BRE A, A HE £ T f 3
Fifr,  FE B O B SRR B B Bl ROK T S
1 O 1) P SR Sk W 21 B, AT HE R TC AR, &
BN IR B 6] (Thryssa kammalensis), . HAT
i (Hyporhamphus sajori) F1EF J% 1 B} (Gobiidae) K &
Fh(FE 2). 2011 4EJAA WoR B | fFHEAL ARy
SR TbA S R 1M1 T NN L0 o N A =t 2
RSBl G R SO A NN R ) o A
2018 4F 3 ML IR A A o s fa GO S AR L 5 2011 4F
L, fFREfAICIRSRN, TEFAAHE,

22 ¥ESH

2011 AEJRZK PRV T A R AR A0 B 270 KL, 10 4
S BN, O IR 76.9%, TR E N
20.8 Ki/P, Forp o F B AR P ILE R B2 M
DP A fe s, A IROR A BRI Y 54.4%; TRUK
JHVb h Ay R AR TN 114 KL, 6 AN ulifr ) Bl TR,
MO BN 46.2%, FIE R 8.8 ki/M, H
W F G AR IR C1 £ B A A,
i AU A BRI 60.5%; 1K D IR I A 3
SRAEA BN 896 4, 9 AU B B, Ah B ) H BRAT
KA 69.3%, VI N 68.9 ki/M, Hod ;T H#
A A R B E3 FIZRILERAY D1 3 £ B 450 4%
iR, P BRSO A B Y 68.9% (& 2).
2018 A K PE VDT IE A A 18 a7 Th AT 15 D ubifir
LA O, O AR 83.33%,, MR A B 44 O
1159 %7, 344505 64.39 R/, Hrb D3yl bp
B e, O 680 kL, (AR YR W R £f B ALY
58.67%; RZKIE T rf i Ay 2L 10 >3 o7 Hh BEAEL O,
O AT EE Ry 55.56% ., HRAERIMGON 2 091 ki, F
BrRpuh 116.17 A0/, £ P ECRE i = 093 67 J& E3 o
fii 1 260 ki, 500 SEH 60.26%; WK IHD IS
AL 14 A7 H BRAG O, £0 00 BT R R 77.78%
HoR A TN 854 hi, V¥ Hgul 47.44 K/, Hrh D4
Skt OB e 233 RE, o5 AR YU 7 B B
27.28%( 3).

x2 EWNO&I. (FHEMBIEN
Tab.2 Composition of dominant species of ichthyoplank-
ton in the Huanghe estuary and its adjacent area

gi S A Fik é'ifg
oyl JEARA B 1081.15
A 333.58

it 187.64

KPS Z % 1427.83

bR N SR Tl FAR 1 844.09

2011 2 i 427.54
fFAfE AR VDR fiig 2245.32

i 249.48

PR fig 3924.38

fif 260.76

WKW E  WFRMABERER 3 759.77

ol PR fiig 1329.86

) 4155 993.06

A7) 401.85

WK YT 1211.67

BEfig 1 038.58

2 W 238.49

WKW EWa e 455497

2018 2 i 846.42
fPfEf PRIV T fig 542.01
WK B 760.23
IRRMBERER  136.45

PRIV 5 I SR it 253.41

fit 253.41

H A N 194.93

IFgRaBLARER 11696

2011 AEJR K VDR A R AR AP HE S 37 |2, 7 4
il BT HE £, AP HEfO BT RN 53.8%, P
2.8 /M, P i F B AR D PEAEE Y B uifF
Mefa s e, HARRIHEFHEAECE T 54.1%;
RIS rh A HORAEATHEf 59 B, 10 AN i BRATHE
fh, fFHE@EII IR R 76.9%, FIEEHR 4.5 B/
W, L F B TR AEFR Y C1 sl A fa B
i, AR R A AT HE R 1Y 45.8%:; THK VDR
VR MR AEATHESD 5 877, 9 Ul vt BRATHEArL, T
HE i) HBURR A 69.3%, BN 452.1 B/M,
e 7 TR AR GBI C1 sl 7 0 50 de v,
7 AR U A A TAHE [ B B 98.5%(J 4), 2018 4E K
VAV RTEA A 2 A B FREL A, fFREZh
IR 11.11%., HRERFHEY M 123 |2,
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Fig. 2 Horizontal distribution of eggs in the Huanghe estuary and its adjacent area in 2011
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Fig. 4 Horizontal distribution of larvae in the Huanghe estuary and its adjacent area in 2011
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Fig. 5 Horizontal distribution of larvae in the Huanghe estuary and its adjacent area in 2018
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Tab.3 Comparison of species, individuals, and diversity of ichthyoplankton in Huanghe estuary and its adjacent area
ARGy it i) L (i) MARE() T )iy ZHEE
PE K I VDR 10 307 1.57 0.30 0.70
2011 TS 7 173 1.17 0.33 0.65
WKV 5 10 6773 1.02 0.31 0.71
T KIS A 7 1282 0.84 0.53 1.03
2018 KIS 11 2148 1.30 0.51 1.23
WK 5 9 911 1.17 0.49 1.07
24 ABXFBERTFEHASH FHOCHE(P>0.05), fFHEfEE S 4R o M EENR

N | AHE RO 5 R I R BRE R (R 4)

L TEAH X (R=0.870, P<0.01), 1fij 5 HALIRES N 7%

MR R (R 5), AINMEE SHEERN 7B E A RB E WA EE(P>0.05)
x4 KREERFEERR
Tab.4 The contents of water quality parameters
: KA K b PN
KIRBEH T AT () - _ —
J S s P 1 -
e 2011 19.2~24.0 21.0 21.8~25.0 21.1 21.2~25.8 23.1
Kif/C
2018 16.5~25.2 21.3 20.3~27.8 23.8 22.6~31.0 27.6
2011 29.7~30.2 29.9 19.1~29.9 25.7 24.3~30.2 28.6
hE
2018 5.37~32.9 27.0 4.31~32.6 28.1 3.63~32.7 25.7
2011 1.0~2.2 1.6 0.2~3.5 1.2 0.2~3.6 1.5
#EW B /m
2018 0.3~2.8 1.2 0.1~1.9 1.1 0.2~1.7 0.8
] 2011 1.9~9.49 4.42 0.86~6.64 3.03 0.429~26.7 4.35
Chl a/(pg'L™)
2018 0.88~3.25 1.91 1.09~3.43 2.29 0.85~2.86 1.77
. 2011 6.91~11.7 8.52 6.07~8.85 6.89 6.18~8.36 7.21
DO/(mg:L™)
2018 4.69~7.28 6.16 4.29~6.98 5.89 4.91~7.04 5.88
DIP/(mgL ) 2011 0.001 21~0.007 85 0.003 53 0.003 93~0.039 90 0.009 97  0.002 10~0.024 80 0.010 2
mg:
2018  0.003 46~0.010 70 0.007 23 0.001 98~0.009 06 0.004 85 0.001 10~0.013 40 0.006 2
110 MEVERLSA /2021 4F /55 45 46 /55 11 3]
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x5 BATO&N. FHEKEENERFHREXRY

Tab. 5 The Pearson correlation coefficient between the
number of ichthyoplankton and environmental
factors in the Huanghe estuary and its adjacent

area

i H 10 G4t FPHEfa i
10 B A i 1 -0.075
fPHE R -0.075 1

R 0.199 -0.156
i -0.129 -0.252
Kk 0.292 0.113
g% a -0.097 0.870"
Ay i 0.238 -0.125
TP R 0.005 -0.068

* P<0.01 2R FEHISE; *. P<0.05 2 I AKX

3 it

VLA, TESMRAS AL RS9 sh A SERIVE T,
K SCIRBL KA T AR, e A2 A N D
R TR KA RS Y L
O TP A 455 Y 5 A A U, A Y o 3 9 ek A
IR IAL F WA FREAR A, Tl 5% U5 25 449 312 7 24
AR, PEIREER W PO SR A ST S R, w T
T 40530 96 3o 1 AR A IR 05 T 0, AR 0% T 4 B T B
i Ay R R T RSt . A 20 tHEAD 80 4R
FRLASK, BT 1Sk £ B | A7 40 9 TROIR 0 37 S 5 4k
K 6), BT 40 4FETE | S T8RN 0] 1 Fi i
VRS f B | AT AE R R A OR300 B R Y R TR
BT 2R O ATHE fa A SO 20 T4 80,
90 AR E I WD . AR FPISECN L 20 {4 80 4
R 1/4, fFHE@FZEL R 20 a2 80 F-1RAY 2/3,
A F . H RO ATHEM RIS & TRk
A VR AT BT ) 25 fa 0 A £ R B AR Tk A B
B, FEBLHEFIE /N IR KRR Kb -
J2E AN T | BERERN 2 £ 7R Sk A PR | A
B 2 /N R B 4R R K RS 2 a2 anJe vy 41
T /D AR hy R A ) 2T T R AR R e A
HVRA AR O (A 2R B R
B 5 FHAE kg, E EEHR B AL BN I B e
1 BRI R fa B . A HE R IR AL 5T 30 a
ST LR | A HE R G R AR A S X — 26
31 &9, FHREFEEARFKESAHAE

AL HF

ABIGE BT TR A Sy SR AR A B | A7 HE 15 il

F 14 F, FPSEECEEIR, BRIRAD . BEAKFPAIA AR 3 A
X ZR 8 1 7 B SRR LB R AP S £ . 5 2007 4R A
SERCI AR, AR ST AR A D12 06 Sak 7] 0 7= O g 32 22
25 MR BB (Pampus argenteus) . ¥ 21 ®F(Paralichthys
olivaceus) . B0 LM B [ AW 4 £ (Johnius belange-
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Species composition and community structure of ichthyo-
plankton in coastal waters of Huanghe estuary

XU Hua', WANG Bin?, ZHANG Cong’, LI Fan? YANG Yan-yan?

(1. Yantai Ecological Environment Monitoring Center, Yantai 264000, China; 2. Shandong Marine Resource
and Environment Research Institute, Shandong Provincial Key Laboratory of Restoration for Marine Ecology,
Yantai 264006, China)
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Abstract: This study aimed to understand the dynamic changes of species composition and distribution pattern of
ichthyoplankton in Huanghe estuary and adjacent waters during water and sediment diversion in the Huanghe River.
Three surveys were conducted between 119°00'—119°40’E and 37°40—38°09'N from June to July in 2011 and
2018, respectively. A large plankton net was used at 13 stations in 2011 and 18 stations in 2018 to collect ichthyo-
plankton by the horizontal surface trawl. The results revealed that 1 280 eggs and 5 973 larvae belonging to 7 orders,
11 families, and 13 genera were collected in 2011. In 2018, 4 104 eggs and 237 larvae belonging to 7 orders, 11
families, and 13 genera were collected. The dominant species were small pelagic fish with a short life cycle and low
trophic levels, such as Konosirus punctatus, Engraulis japonicas, and Thryssa kammalensis. The density of ich-
thyoplankton near the Huanghe estuary is relatively high. The distribution of ichthyoplankton was concentrated at
the gate of Huanghe estuary. The diversity index of ichthyoplankton in the survey area fluctuated during water and
sediment diversion and returned to its initial level. Pearson correlation revealed that there was no significant corre-
lation between the number of eggs and environmental factors. In contrast, there was a significant positive correla-
tion between the number of larvae and the content of chlorophyll (R = 0.870, P < 0.01). The number of ichthyo-
plankton in the study area changed little during these surveys. Warm temperature species were the main species.
The number of ichthyoplankton collected in 2018 was less than that in 2011; however, the evenness index and di-
versity index of ichthyoplankton were greater than that in 2011. The richness index of the other two surveys in 2018
was also greater than that in 2011, except for the survey in early June. This study supplements the data of fish early
replenishment resources in the Huanghe estuary and adjacent waters, which provides a basis for the assessment and

conservation of fishery resources in the study area and the Bohai Sea.
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