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Fig. 1 The location of the survey stations
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A S5 RGN B B R Y i A TR N IR AT B
YR E BRI R B (R N /m?); AW R vk
SE AR S AT S 40 i A R it [l S 56 2 R 2 0 o o i
(Ffir: g/m?)o S AILAE S BEFEEL . Margalef 3= & JE 45
%1 . Shannon-Wiener ZFEPEFEZURN Pielou 35) B8 %k
X KB A A DR A5 AT 0 i, THE AR

VLA EEFEEL(Y):

) H@ART/CLE

R AL T S5 2 22543 T (Hierarchical cluster analysis)
BEATHE T SiAE S A U8,

KM SPSS 19.0 B AFRS ARt i AT 5 22 534,
JE X5 45 21 2Z 18] FH B /N 35 W 25 3 (LSR) iF AT 2 T Lk
B, WEAKOE 0.05, HEATAS IS ] 22 M AT

2 ERHAM
2.1 WAL S A A

PRI L SR Rl R AR B MESI I 311 S 4N
16 H 37 8k 50 J& 60 #(5% 1, % 2). Hrh, By

Margalef By £ 51 b O gt 7, st 18w, BRs 35 F ik
d=(S-1)/ log:N, 2) ST R 88.3%, &I IX S [A] A7 K AL
Shannon-Wiener Z P48 41 (H): WITCHAE S W Y S 32 B2 R
H'=-3 Blog, . G ®1 BET=RMBEEARREESEDNETRER
Piclou ¥ 5] FEFR () B TTLB R - .
w5 T e copitn of i bt
AP POE IRl i BRSSO UAE, £ o) ‘ SEGTA WL
Bl i LA SR SRR S JRETT IO ARG N " WO R R R M
RETT N AT IR B SRR 2 Y=0.02 I, %A FA Y] 1 4 4 6 7 11.5
{0 s R i L R 2 4 13 17 18 311
K H PRIMER 7 34 A 40 P Fh A= 4 % BE (1~ /m?) BRI 2 8 20 27 35 57.4
FIPREESITSE Bray-Curtis MIBHERFUERE, Rp  PHRPCEIT 5 16 37 S0 60 100
F2 BAZAMHETARBEEETESHESNYMEZR
Tab. 2 Species list of invertebrate macrobenthos in intertidal zone of the Yellow River Delta
P H *t & i
ZEN 25 H H Phyllodocia ~ WJ7b#EH} Glyceridae WV g Glycera KWVbEE G. chirori
Polychaeta  yb#: H Nereidida VH#EF} Nereididae JVL#R)E Neanthes H A HI Vb4 N. japonica
RV B Nectoneanthes  EHIVPE N. oxypoda
VP42 & Perinereis Wk V2R P. aibuhitensis
Z Vi FIVEE P. nuntia

LY 7% H Eunicida RYEF} Lumbrineridae RUEJE Lumbrineris RUEE—Fh L. sp.

#EW) H Scolecida HES) BBl Orbiniidae HE3k HUR Orbinia R 4E . O. marsupialis
2R JEG I H 25 UR} Lottiidae PR UL Patelloida RIS ADAE DL P. conulus
Gastropoda  Archaeogastropoda FERE D P. pygmaea

LA DL g —Fhr P. sp.
5 DUB—Ff L. sp.
O, 2R} Trochidae FAUGIEE Monodonta FAUGHE M. labio
"2 )& Chlorostoma IR C. rustica
EHE Umbonium FLICIEIR U. costatum
1§ /£ Mesogastropoda VEIZF} Littorinidae TEWAJE Littorina WITENE L. brevicula

HIBZR] Assimineidae
MERIIZEL Batillariidae

FNFEWR)E Littoraria
BR)E Assiminea
MENINR)E Batillaria

FLREFATENR L. scabra
AR A. latericea
Ty ECHEREER B. cumingi
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Zeisr o |2
i H@A RTICLE
23R
B2t H F J& i
Ji5 FE 2N FFiE /& Mesogastropoda  EH2R} Naticidae B ENE Lunatia BrEIRE—FD L. sp.
Gastropoda Jit EIRJR Neverita Jat EIWR N. didyma
B /2 H Neogastropoda ‘&2 %l Muricidae £IW2 )& Rapana LTI R. venosa
FHRNBE Thais RFFRNR T clavigera
2R} Columbellidae INEWRE Mitrella TH/INERR M. bella
AL 2P} Nassariidae LNR)E Nassarius FINLILE N. festivus
LA RS N, succinctus
FFIERL Terebridae FIZJE Terebra HIESTIR T koreana
ZRIRGFIR T, tayori
MG H Cephalaspidea B[R} Atyidae JeMR)E Bullacta U2 B. exarata
FLHR H Basommatophora 4§ 7E#2%} Siphonariidae BAENBIE Siphonaria H AL TEIR S. japonica
WFELN A H Veneroida AL Mactridae A& Mactra FREA IR M. chinensis
Bivalvia VU FE WA M. veneriformis
PRUA R Tellinidae HHARMA S Moerella FMLBHPRYS M. iridesens
IRl Solecurtidae 450% )& Sinonovacula %50% S. constricta
UG Trapeziidae W& Trapezium BRI T. liratum
A IGHL Veneridae Bilh &8 Dosinia HABEUA D. japonica
AT Ruditapes JERRIAAT R. philippinarum
SCUEE Meretrix 553U M. petechialis
HIJE Cyclina T C. sinensis
L3R Glauconomidae LRMS)E Glauconome AU G. primeana
I H Myoida WAL Corbulidae WA J& Potamocorbula SCH R IENS P. laevis
RS P. ustulata
445 H Pholadomyoida FSWEHAF} Laternulidae W MENS )8 Laternula ENETSMERS L. marilina
LN ToAA B Sessilia /NEEARF} Chthamalidae /NEEAEE Chthamalus R /NEERE C. challenger
Maxillopoda e Al Balanidae BT Fistulobalanus HA ST F. albicostatus
WE AT F. kondakovi
4 ¥t /£ H Amphipoda FEAIFARL Ampithoidae YT E Ampithoe SR EESINE A, volida
Malacostraca WRBRAERL Corophiidae T EREE B Monocorophium THIEEAEEE—F M. sp.
% /£ H Isopoda A7k &L Sphaeromatidae  MEB/KER Dynamenella  ME/KEJE—F D. sp.
WIS /KIUE Dynodies MK BB —Fh D. sp.
WFIR MRl Ligiidae WFIEMEE Ligia WFIEIE L. exotica
+ & H Decapoda SRR Alpheidae SRR Alpheus {535 0F A. lobidens
JRUFR} Laomediidae TeHNE Laomedia JRHF L. astacina
058 FR} Euryplacidae R Eucrata FELkomf E. crenata
TR} Leucosiidae ZBEJ& Philyra IR P. plsum
BT R} Portunidae 188 Charybdis H A8 C. japonica
SRl Varunidae PR & Helicana LIRS H wuana
JESE & Helice KILEME H. tientsinensis
T JE Hemigrapsus WFEGE T H. longitarsis
B8 Neoeriocheir P& o E T N. leptognathus

KHRMEEE} Macrophthalmidae KHREJE Macrophthalmus

HAKIREE M. japonicus
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Fig. 2 The richness of invertebrate macrobenthos in four
flow paths to the sea in intertidal zone of the Yellow
River Delta
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Fig. 3 The richness of invertebrate macrobenthos in sedi-
ment type in intertidal zone of the Yellow River Delta

KBREM ARSI Y R £, R o Fh, WA
2 o A EE AT e 2 B E A, AR
WEIR (Umbonium costatum) . VW% (Bullacta exarata) .
J6 ¥ T 4G (Potamocorbula  laevis) . WL BH P2 i3
(Moerella iridescens) . AR I (Mactra veneriformis)
1 H A K MR (Macrophthalmus japonicus)=5 . #1174
TR B B K A S MR (Littorina brevicula) . ZRJ7
/N B A8 (Chthamalus challengeri) Fl H 7 2§ 1¢ 12
(Siphonaria japonica), & /\TU LG IR | AR 5 /N Bk
v . U 5C Lk W (Glauconome primeana) F 55 [V 12
(Chlorostoma rustica) i %, i 7K 76 i AN 2 Fh B
D AR H AR B Fe 42

Tab.3 Values of dominance index of invertebrate macrobenthos in intertidal zone of the Yellow River Delta

_— e B H B 16 XL

PAlA 11 T8 /] TH/KH
H A KR A% Macrophthalmus japonicus 0.000 0.031 0.009 0.373
IRI7 /N Chthamalus challengeri 0.123 - 0.069 -
5 [ 98 Chlorostoma rustica 0.018 - 0.020 -
FE [CIRIE Umbonium costatum - 0.135 0.003 -
R Littorina brevicula 0.386 - 0.170 -
bt Bullacta exarata - 0.050 - 0.027
H A2 1018 Siphonaria japonica 0.067 - 0.002 -
VU £ ey Mactra veneriformis 0.001 0.032 0.003 -
AT W PR iy Moerella iridescens - 0.037 0.004 0.018
ST £ M Glauconome primeana - - 0.044 -
p) Lz RCINA Potamocorbula laevis - 0.065 - 0.014

TE: <R 2R B OIS S UL AR R 3 B B R 2
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Fig. 4 Density and biomass of invertebrate macrobenthos in
intertidal zone of the Yellow River Delta
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Fig. 5 Diversity indices for invertebrate macrobenthos in
intertidal zone of the Yellow River Delta
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Fig. 6 Cluster dendrogram for invertebrate macrobenthos in intertidal zone of the Yellow River Delta
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Tab. 4 Previous study on mollusks in intertidal area of the Yellow River Delta

A 25 b A P T| i L ECE A YR B A SCHR AR
KESH 1996 4F 57 55 [26]
IR 2 AL 2004 4E 5 HF 8 A 10 26 Fi1 29 [27]
RS 1T 2008 4 5 F1 F1 8 5 26 fi1 26 [28]
IR ZE A 2008 #2009 4F: 5 26 fil 26 [29]
WML T 2009 4 30 62 [30]
N 2004—2010 4E 5 26 [25]
N AT 2019 4F 5 20 35 AR

AR A A S B, BT = A Y Ty R R R
BHESH YIS FP UG EEIR | ARy /NEEE . FEERIEIER |
e R GRS R AT IS O A A R H AR
KIREESGE &5 5 2010 4FZATHY I8 A0 AH b, 0 e ig
FNARJ7 /N J R B B AR B 3 o T T R
SR Pl EL A 5 R T RE T, PR BEIE N RE ) R Y,
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RV S5 25 A 4% 1Ay P 0 A 78 A 1 1S B R 4 T
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HARTRHN 22 AR E . BRI 45 R BoR & uh
SRR S, 5T 2T A R — 8 X —
J5 HRAS X R R, B UAURAIR Sl 3,
EAY 5 EWIRh ) 58.33%, HIFedIZ B YR Fh
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Abstract: In order to understand the community characteristics of invertebrate macrobenthos in intertidal zone of
the Yellow River Delta, including the species composition, biomass, density and dominant species, an investigation
was conducted at a total 20 sections of the four flow paths zone in May 2019. A total of 60 invertebrate macroben-
thos species belonging to 37 families and 16 orders in 5 classes were collected and identified. The dominant species
were mollusks such as Umbonium costatum, Bullacta exarata, Potamocorbula laevis, Moerella iridescens, and
Mactra veneriformis. The average density and biomass were 158.34 ind./m? and 398.3 g/m?, respectively. The Mar-
galef richness index (d) value varied from 0.786 to 1.409, with the Pielou index (J) value and the Shannon-Wiener
index (H') value ranging from 0.332 to 0.462 and 1.216 to 1.692, respectively. The average density was significantly
different (P<0.05) among different locations, but no significant differences (P>0.05) were found in other indexes.
The results of cluster analysis indicated that there was high similarity of community characteristics of macrobenthos
among flow path zones. The structural characteristics of macrobenthos community was affected by many factors,
for instance, the change of flow paths to the sea, dam construction and theYellow River Delta nature reserves.
Therefore, this study aimed to provide background data for the protection of benthic biodiversity and promote ra-

tional development and sustainable use of wetland resources of the Yellow River Delta.
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