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Tab.1 Species composition of macrobenthos

in intertidal zone of southern Yellow Sea

- DR itk
R Group Species Proportion/ %
number/Ff

A5 314 Annelida 46 44.66
BAKENY Granulifusus kiranus 34 33.01
I FE 314 Crustacean 15 14.56
Wi /& 3% Brachiopoda 2 1.94
T Kz 3% Echinodermata 2 1.94
HIE 5 Nemertea 1 0.97
FIREEhY Cnidaria 2 1.94
& 3M¥) Chordata 1 0.97
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Fig.2 Species composition and distribution of Macrobenthos in intertidal zone of southern Yellow Sea
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Tab.2 Spatiotemporal changes of biomass and density in different seasons and tidal zone

A4+ Biomass/ (g/m?)

HEMRREE Density/ (ind. /m? )

YL - bk 1 NI
Alsz Séﬁjiﬂ;o{cifﬁn T;?Jfﬂz’fr’le 1 ﬂT& LES *F Aj:rls?ge * ? HF S5 Ai:fge
Spring  Summer Autunm Spring  Summer Autunm
— B High  637.30 2005.20 1 225.98 525 725 725
]’)Oijgﬁ;n tsland Fil X Middle 1 679.43 1 503.80 1 350.60 725 500 725
K X Low 753.08 1439.05 487.50 600 525 525
J6E North o i 651.67 358
. B X High 64.28  92.58 132.42 64 112 168
;/iﬁang fPEX Middle  80.14  195.47  8.35 164 64 28
fRHIX Low 53.20 13.14  8.53 196 32 32
ERi X High 48.90  11.52  7.02 48 48 112
JEMEHE Binhai port F X Middle 0.00 22.72  50.88 0 96 136
fRHIX Low 53.14  73.38 174.14 20 60 40
X High 48.19  20.10 151.69 40 24 48
LLU X Middle  42.94  97.20 132.68 32 52 64
Sheyang power plant !
3 K X Low 18.52  63.22  91.03 4950 48 52 72 o
Middle X High 13.84 42,52 19.42 24 36 40
it Zhugang X Middle  84.64  102.28  23.48 108 88 116
fIKIAIX. Low 6.67 0.81 1.03 56 36 20
81X High 26.74  68.66  2.28 56 76 16
4 F U8t Tiaozi Nibei Hi#j[X Middle 8.87 92.57 3.71 52 80 36
{8 X Low 120.35  15.36  41.47 184 76 64
E5WIIX High 171.39  47.75 15.60 40 32 32
Fri Xingang X Middle  467.70 328.42  566.12 203 228 224
fRHIX Low 32.71 110.97  88.99 76 40 132
Fi8 X High 27.66  97.53  2.50 28 48 28
JE24HE Lianxing port  Hi#] X Middle 3.09 8.23 51.36 56 52 68
[ H#IIX. Low 5.4 812 691 52 48 12 6
South 5 X High 20.86 119.52 100.29 48 56 36
Y Liangduo River i [IX. Middle 25.68 188.20 2.23 52 52 28
X Low 0.78 20.66  6.20 32 48 76
B8 X High 141.32  10.22 117.56 24 52 44
ZRJC Dongyuan il X, Middle  370.89 546.83 365.54 98 112 116
KX Low 537  3.29  0.05 72 4 4
44 Average 171.76 244.97 174.51 124 115 126

DU 05 5] ( Mactra veneriformis ) 24 ¥a 1) [6]
Y T E T A, I ATTE ), BRAS I B A
B RTST A S| IS W S o mla e | P K (A
X POFIATRT- 2 i 16. 01 g/m?, ot i ]
e OSEI AR 8. 12% , ] X -3 A ) e

029,63 g/m” AR X - #5 A ik 1051 g/
m”, O A P R 7. 89 g/m” 4 BT
R P A i e, O 23.35 g/m”, R
Prit iR, 4 9. 03 g/m’, LR ZR ST i i IX
VU Sy 0 A 0y i B, O 286. 37 g/m”, ILIAT 3,
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Tab.3 Diversity index of macrobenthos in different sections of intertidal zone in southern Yellow Sea

L} =1 ZHEE F ) )i ]
Cross section Season Shannon-Wiener( H') Richness index(d) Evenness(J)
%% Spring 2.91 2.13 1.84
HUE Zhiwang B2 Summer 2.56 1.65 0.90
FZE Autumn 2.21 1.44 0.87
#:2% Spring 2.67 1.51 0.89
7R 3% 5 Donglian Island B2 Summer 2.69 1.53 0.91
#Z& Autumn 2.37 1.13 0.90
#2 Spring 1.17 0.85 0.65
VEIfE#E Binhai port HZ Summer 2.52 1.58 0.88
#Z= Autumn 1.88 1.20 0.71
%7 Spring 2.08 1.29 0.88
BIBHE) " Sheyang power plant H Z& Summer 2.15 1.39 0.93
FkZ Autumn 2.47 1.58 0.93
%% Spring 1.97 1.03 0.89
s Zhugang H 7 Summer 2.67 1.75 0.94
FkZE Autumn 2.17 1.26 0.95
#: 2% Spring 1.83 1.06 0.83
ZEPE] Liangduo River E 7 Summer 2.55 1.64 0.94
#kZ= Autumn 2.03 1.06 0.93
#:2% Spring 2.35 1.61 0.81
Hrits Xingang B2 Summer 2.00 1.44 0.78
#Z& Autumn 1.61 1.03 0.74
#:2% Spring 1.90 1.03 0.95
et Tiaozi Nibei B Z= Summer 1.81 1.09 0.72
FkZ Autumn 1.96 1.38 0.64
%7 Spring 1.59 1.24 0.62
Z<JC Dongyuan H 7 Summer 1.78 1.33 0.57
FkZ Autumn 1.59 0.96 0.57
%7 Spring 2.29 1.75 0.85
3%k Lianxing port E 7 Summer 2.54 1.65 0.9%4
FkZ= Autumn 1.85 1.23 0.91
x4 BHBIDEEFTHEEAEEAENVHENEERREL
Tab.4 Relative importance index of macrobenthos in intertidal zone of southern Yellow Sea
B AHX % S AHX % ®E A 2
Spring PEFE %L IRT Summer AR5 IRT Autumn AR5 IRT
VU 55 W8] Mactra veneriformis 671 U £ M5 48 Mactra veneriformis 703 U £ 454 Mactra veneriformis 491
WS Meretrix meretrix 660 JRM2 Bullacta exarata 360 TN bAE Nephtysc aliforniensis 477
VN2 Bullacta exarata 351 Vi JHREE Macrophthalmus dilatatum 349 W5 2F Lingula bruguire 414
FHULWRG Ostrea plicatula 195 JTYLHEWE Crassostrea ariakensis 204 WS Meretrix meretrix 345
ATV ES Glycera subaenea 130 T8 & 2F Lingula anatina 187 KWyyb#E Glycera chirori 262
KV Perinereis aibuhitensis 112 WG B b2 Glycera subaenea 179 Wb aE Glycera subaenea 219

http: //www. shhydxxb. com
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Fig.3 Horizontal biomass distribution of mactraveneriformis in intertidal zone of southern Yellow Sea
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BRI 7 e R G | A A T i A R R AR i 5
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ANRHEEAE AT VBT HE 4 HE R, AR AL T
BRI S [ I O VT 95048 SOl | YR IR 4 22 3 D
10 IR SR K, R R AR T AR — i, i
TURMELFE SOl e 25 PR R KW Vb A N 1
Wb A R W v A R0 B R IR, X4 -
PIRMUE DTk STk 2 75. 14% o 5 =i
DATEIEHE AT HE 5 BH R T A 2% 7 R L i i
L KRN IR TR R W, 12 A A e R AR

FEAR T PG A, 3 A8 A 355 i M U5 Wy v 2
VU ARG ) 3 T R W YD A R T PR L R
VBB A HE Hy, %k 2H N A (LT BT kR 3R ik #
71.26% o 3 A~ IX Iy SR Fp A AR ], A6 A
TS L TR 43 05 ol = 2 Sk Jon M 45 W b 2 | D A O R
Ye B2 R HW) VAR R U A AR RO R g 4, %
2 (] AH S DTk e 3k 3] 52. 79% 5 v A g EB 4
() b5 A 32 8 Sy I 44 W v 2 G £ 4 TR
12 BRIV AR e B R IRE IR KW A&
T ZERISCHE WAL A S DR FR A B 45. 91%
AU B pg T4 17 a5 A = 2 Sy o ] 4 W v A L WL
VYD A U S 2E SO KW A | (R BRI
FRE LG | XoF 20 [ AH S P DTk %6y 32. 14%

M\ MDS HEJF ] A AS ] A5 3 14308 (1) 45 40 A vl
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BH. Binhai port; ZW. Zhiwang; DLD. Donglian Island; SYDC. Sheyang power plant; ZG. Zhugang; LDH. Liangduo River; XG. Xinggang;
TZNB. TiaoziNibei; Dy. Dongyuan; LXG. Lianxing port; Spr. spring; Sum. summer; Aut. autumn; The dotted line on the right shows the

three main groups divided by MDS analysis.

& 4

mEREBYPEEAERENYEERFRE(L) R MDS S1E (H)

Fig.4 Cluster analysis( right) and MDS analysis ( left) of

macrobenthos community in intertidal zone of southern Yellow Sea

x5 EHEIGEHET AR R & X i 8 B fh A0 43 1
Tab.5 Typical and divergent species of macrobenthos in different regions of intertidal zone in southern Yellow Sea
Tifik# Contribution/ %
fhk ‘ o &P WS B G &
Species L3 North i R North & Middle North &
Middle South K
middle & south south

JIMAG W) Y > 22 Nephtys californiensis 10.55 19.34 3.94 6.40 5.53
VU WA K] Mactra veneriformis 12.66 4.34 4.82

W HWYb 4 Glycera subaenea 8.53 8.84 3.12

ST IR S Moerellai ridescens 9.91 3.34

FEIC H B8 Umbonium tomasi 12.44 3.74 4.40

BEFAHN VDA Neanthes succinea 4.14

e KHIREE Macrophthalmus dilatatum 9.37 4.08

Y2 Bullacta exarata 11.07 12. 14 5.43 6.65 3.69
KUK VDA% Perinereis aibuhitensis 22.72 3.50

KWL 48 Glycera chirori 10. 14 4.68 4.04
W 524 Lingula bruguire 6.23 6.42 6.17
WS Meretrix meretrix 9.08 4.32 3.70
KA Haploscoloplos elongatus 6.10 3.17

PEFHBE Reishia clavigera 10.99 3.25

LRI Notoacmaea schrenkii 9.81 3.61

[R] BR A 5 % Scopimera globosa 8.07 4.76 4.71
FaEEWG Ostrea plicatula 8.06 4.34 4.30
JEAEEUA 1T Ruditapes philippinarum 6.45 3.02

FRAEE )78 Hemigrapsus sinensis 5.90

VM Littorina brevicula 3.23
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Community composition and spatial and temporal changes of macrobenthos
in intertidal zone of southern Yellow Sea

ZHU Chaowen', ZHANG Hu’, YUAN Jianmei’, SHI Jiawei’, BEN Chengkai’, HU Haisheng’, XIAO
Yueyue®, ZU Kaiwei’, TANG Xiaohong’

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Jiangsu Institute of
Marine Fisheries, Nantong 226000, Jiangsu, China)

Abstract; In order to investigate the changes of macrobenthos community in the intertidal zone of south
Yellow Sea, a survey of 10 sections of three voyages was carried out in May, August and October 2019. The
species composition, biomass, density and species diversity of the macrobenthos were analyzed by multivariate
statistical analysis. A total of 103 species belonging to 10 phyla were found, including 59 species in spring, 70
species in summer and 56 species in autumn ; The seasonal variation of biomass and biomass density was higher
in summer than in spring and autumn, and higher in autumn than in spring and summer; Spatially, the
biomass and biomass density of the northern, central and southern parts of the south Yellow Sea were
compared, showing a trend of higher in the northern part than in the southern and central parts. The Shannon
Wiener diversity index ( H') , Margalef richness index (d) and Peilou evenness index (J) were 2.02 —4.24
0.83 —4.00 and 0.63 —0.93, respectively, with the mean values of 3. 16, 2.35 and 0. 85; The community
diversity level in the north (3.53) was higher than that in the south (3.11) and the middle (3.02). The
dominant species of macrobenthos in the south Yellow Sea were molluscs, annelids and crustaceans. The
results of cluster analysis showed that the 10 transects could be divided into three groups, which were
basically divided into the north, the middle and the south. The differences of benthic community in intertidal
zone of the south Yellow Sea mainly came from the spatial changes. According to the clustering results, the
typical species and divergent species of the three groups were calculated. The typical species in the north were
mainly molluscs and crustaceans, the typical species in the middle were molluscs and annelids, and the
typical species in the south were molluscs. The results supplement the basic data of macrobenthos in the
intertidal zone of the southern Yellow Sea, and provide a scientific basis for the assessment and protection of
the intertidal benthos resources.

Key words: intertidal zone of south Yellow Sea; species composition; macrobenthos community ; biodiversity
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