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Tab.1 Dominant species of macrobenthos in coastal water of Yantai
Y Y Y
L. latreilli 0.312 L. latreilli 0.34 L. latreilli 0.252 L. latreilli 0.429
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. 0.049 0.022 0.032 . . 0.039
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. 0.044 0.022 i 0.028 . 0.035
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Fig.2 Spatial distribution of macrobenthos biomass in coastal water of Yantai
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Tab.2 Diversity indices of macrobenthos in coastal water of Yantai
D J H D J H' D J H D J H'
1 3.49 0.88 2.76 2.24 0.83 2.26 2.27 0.85 2.25 2.74 0.79 2.34
2 2.34 0.88 2.44 2.35 0.93 2.51 2.45 0.79 2.24 3.37 0.87 2.81
3 3.52 0.91 2.88 2.25 0.75 2.07 1.97 0.91 2.18 2.96 0.84 2.55
4 3.63 0.86 2.75 2.48 0.88 2.50 0.77 0.96 1.33 2.24 0.88 2.37
5 3.53 0.83 2.70 4.02 0.85 2.84 2.76 0.82 2.42
6 1.72 0.86 2.06 2.51 0.92 2.59 3.37 0.90 2.82
8 3.17 0.84 2.60 3.65 0.87 2.83 3.75 0.82 2.75
9 2.42 0.38 1.13 1.73 0.47 1.24 1.35 0.21 0.53
10 3.36 0.55 1.81 2.81 0.59 1.82 1.98 0.36 1.01
11 2.89 0.71 2.18 4.18 0.72 2.51 3.17 0.62 2.01 2.61 0.51 1.56
12 3.07 0.85 2.58 2.69 0.76 2.23
13 1.71 0.50 1.33 2.26 0.46 1.39 1.36 0.63 1.46
15 2.69 0.66 1.97 3.10 0.56 1.79 1.48 0.41 1.03
18 2.12 0.75 2.04 1.27 0.74 1.54
19 1.02 0.24 0.53 2.08 0.23 0.65
21 3.05 0.86 2.63
22 1.33 0.80 1.66 1.54 0.51 1.26 2.19 0.52 1.45
23 1.33 0.97 1.89 2.26 0.77 2.15
24 3.85 0.90 2.91
25 1.76 0.93 2.22 2.17 0.89 2.28 4.58 0.78 2.79
26 0.77 0.96 1.33 1.69 0.64 1.60
28 0.59 1.00 1.10 2.05 0.70 1.85 1.28 0.44 0.97 1.62 0.50 0.90
29 1.58 0.81 1.94 1.17 0.76 1.67 2.40 0.83 2.29
30 1.18 0.78 1.62
, , 20%
0.38(9 ) 0.96(26 ); 0.24(19 ) 0.93(02
); 0.44(28 ) 0.91(04 ); 0.22(09 ,
) 0.90(06 ) ,
(H') 1.98,
, 2.18 1.86 H'
, 1.1028 )
29124 ) 0.53(19 ) 251(11 ); , 24m
09728 ) 2.84(05 ); 0.53(09 ) 12
2.82(06 ) 4 ,
3
3.1 (26 28 29 30
>
(Coleman et al, 1978; 13 s
Levin et al, 1998), 30%,



6 1673
, 2310 ind./m? , ,
, 28 ,
(H") 1.85( ), (
1 13 , 2009), , ,
4 El (H') 133—
1.46 ( ,2002), (
H 1—2 , ; 0—1 s , 1995), 20 ,
, ( , 2000),
3.2 1
) 3.3
, , (Warwick, 1986)
b ( ) b )
, ( 3 20 90
(1995) (1994) 40% s ,
0.1m* HNM , ,
Smm Imm ( , 1995), s
0.5mm  0.25mm ( , 1994)
5—6
(Johannessen et al, 1994; , 1997) , 8—9 , ,

£33 FREHXERENIME

Tab. 3 Species number of macrobenthos in different years

/ ( ) ( ) ( ) ( ) ( )
/ 44(52%) 18(21%) 16(19%) 3(4%) 84
/o , 1994) 40(46%) 11(13%) 27(31%) 6(7%) 87
I , 1995) 41(39%) 21(20%) 34(32%) 4(4%) 106
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( 4, DIP (
(2011)" , , 1998); (2006)
; (2011)
(1994) )
, (Guerra-Garcia et al, 2004; Darbra et al, 2005) ,
, (Galil,
, 2000; Rilov et al, 2009),
13 ,
34 ( , 1998) (2010)
F4 FREBREEENYENESEE
Tab.4 Biomass /abundance of macrobenthos in different years
(g/m?®) (ind./m?)
( ,2011") ( , 1994) ( ,2011") ( , 1994)
1.93 15.94 551.33 1245.60
0.88 1.09 77.33 98.60
2.14 6.05 42.00 141.07
1.06 1.07 8.00 6.30
6.04 24.48 682.66 1494.70
3.62 19.10 883.08 944.21
0.42 0.95 140.77 45.26
19.12 23.59 90.77 61.84
1.84 19.10 6.92 108.68
25.09 63.86 1128.46 1164.96
2.68 6.45 799.50 1409.20
3.24 0.12 107.00 77.10
5.06 3.29 63.50 850.90
12.56 0.24 53.50 5.40
25.76 76.76 1026.50 2384.00
2.95 1041.05
1.25 121.05
2.62 56.32
1.06 24.73
9.97 1250.53
1) ,2011. , 11—30



6 1675
> s , 1997.
5 , 17(6): 497—
500
s , , 2011.
_ ’ . 30(6):
(Forrest et al, 2009) 503—599
, , , 1995, L
5 . , 2(1): 49—58
> , , 2011.
Sn Hg , 32(6): 1696—
20 50 1702
> , 1998.
2450hm?, , 17(4): 22—26
800hm*>  400hm’ , , , 2000.
250hm*( ,2011; ,2012) , 18(04): 39—46
> , , 2011.
’ ,27(2): 50—55
> , 2006.
2010 , , ( ), 18(4): 308—312
, , , , 2002.
( )

Bt AFRAZE] F B A3 R0 & W B R PT
X R R R X 0, EEF. $HRE.
Kk REF, BRBEFHAMT H>RELR, EK
k.

, 2012.
,40(11): 6801—6803
, , , 1995,
, 14(1): 6—10
, 2009.
( ), 39(S1): 109—

s s

114
, 1997.
, 15(3): 31—39
, 2009.
, 28(2): 18—22
, 2010.
,27(7): 4—8
, 2011.
,35(9): 31—36
, , , 1998.
. , 17(6): 21—27
, , 2005.
,20(2): 139—143
, , 1994,
, 13(3): 1—6

41(5): 641—646

Coleman N, Cuff W, Drummond M et al, 1978. A quantitative
survey of the macrobenthos of Western Port, Victoria. Ma-
rine and Freshwater Research, 29(4): 445—466

Darbra R M, Ronza A, Stojanovic T A et al, 2005. A procedure
for identifying significant environmental aspects in sea ports.
Marine Pollution Bulletin, 50(8): 866—874

Forrest B M, Keeley N B, Hopkins G A et al, 2009. Bivalve
aquaculture in estuaries: Review and synthesis of oyster cul-
tivation effects. Aquaculture, 298(1): 1—15

Galil B S, 2000. A sea under siege-alien species in the Mediter-
ranean. Biological Invasions, 2(2): 177—186

Grall J, Glémarec M, 1997. Using biotic indices to estimate
macrobenthic community perturbations in the Bay of Brest.
Estuarine, Coastal and Shelf Science, 44: 43—53

Guerra-Garcia J] M, Garcia-Goémez J C, 2004. Polychaete assem-
blages and sediment pollution in a harbour with two oppos-
ing entrances. Helgoland Marine Research, 58(3): 183—191

Herman P M J, Middelburg J J, Van D K J et al, 1999. Ecology of
estuarine macrobenthos. Advances in ecological research, 29:
195—240

Johannessen P J, Botnen H B, Tvedten F, 1994. Macrobenthos:
before, during and after a fish farm. Aquaculture Research,
25(1): 55—66

Levin L A, Gage J D, 1998. Relationships between oxygen, or-
ganic matter and the diversity of bathyal macrofauna. Deep-
Sea Research Part 11, 45(1—3): 129—163

Pinto R, Patricio J, Baeta A et al, 2009. Review and evaluation of
estuarine biotic indices to assess benthic condition. Eco-
logical Indicators, 9(1): 1—25



1676 44

Rilov G, Crooks J A, 2009. Marine bioinvasions: Conservation human activities in Sishili Bay, northern Yellow Sea of
hazards and vehicles for ecological understanding. Biologi- China. Marine Pollution Bulletin, 64(12): 2708—2719
cal Invasions in Marine Ecosystems: 3—11 Warwick R, 1986. A new method for detecting pollution effects
Wang Yujue, Liu Dongyan, Dong Zhijun et al/, 2012. Temporal on marine macrobenthic communities. Marine Biology,
and spatial distributions of nutrients under the influence of 92(4): 557—562

COMMUNITY STRUCTURE OF MACROBENTHOS IN COASTAL
WATER OFF YANTAI, EAST CHINA

WANG Quan-Chao"?, LI Bao-Quan'

(1. Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai, 264003;
2. University of Chinese Academy of Sciences, Beijing, 100049)

Abstract To understand the status of macrobenthos community in coastal water off Yantai, East China, we analyzed
the community succession and compared it with those of previous surveys. Several indices and methods were adopted, e.g.
dominance index, diversity index, richness index, evenness index, Bray-Curtis similarity, and MDS (multidimensional
scaling) ordination analysis. In total, 176 species were identified, of which Polychaeta dominated. Lumbrineris latreilli and
Sternaspis scutata were dominant species in four seasons. The average values of biomass and abundance were 16.72g/m’
and 1022ind/m’, respectively. The community structure of macrobenthos was closely related to sediment type and depth.
Some trends in the community had stayed for 20 years, i.e., the increase in Polychaeta species and decrease in Mollusk
species, which could be resulted from anthropogenic activities, including waste discharge, mariculture and fishing, harbor
building, and shipping.

Key words coastal water off Yantai; macrobenthos; community structure; succession
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Appendix The species checklist of macrobenthos in coastal water of Yantai

Crustacea
Alpheus japonicus +
1 Alpheus sp. + + + +
1 Ampelisca sp. + + + +
Anthura gracilis + + + +
1 Apseudes sp. + + + +
1 Balanus sp, +
Caprella acanthogaster +
1 Caprella sp. +
it Charybdis bimaculata +
1 Chitonomandibulum sp. +
Corophium acherusicum + + + +
Corophium major + + + +
Corophium sinensis +
1 Corophium sp. + +
Diastylis tricincta + + +
Eocuma lata + + +
Eriopisella sechellensis + + + +
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SRR 1

Echinodermata

Mollusca

Gammarus sp.
Hemigrapsus sinensis
Iphinoe tenera
Leptochela gracilis
Leucothoidae
Liljeborgia sp.
Listriella curvidactyla
Listriella curvidactyla
Lysianassidae

Melita longidactyla
Melita sp.

Mysidae

Natatolana japonensis
Neomysis awatschensis
Orchomene breviceps
Paradorippe granulata
Paraphoxus sp.
Phoxocephalus sp.
Pontocrates altamarinus
Pontocrates sp.
Typhlocarcinops sp.

Upogebia wuhsienweni

Amphioplus lucidus
Amphioplus japonicus
Amphipholis squamata
Asterias amurensis
Echinocardium cordatum
Ophiopholis mirabilis
Ophiura kinbergi

Abrina skinoshitai
Barnea sp.
Brachytoma tawamurai
Cadella narutoensis
Cadella sp.
Chemnclzia acosmia
Cingulina cingulata
Clinocardium buelowi
Cultellus attenuatus
Cycladicama tsuchi
Dosinia japonica
Endopleura lubrica
Eocylichna braunsi

Fulvia mutica

+

+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+

+ o+ o+ o+
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Polychaeta

Gomphina aequilatera
Hiatella orientalis
Idasola japonicus
Laternula anatina
Littorina brevicula
Mactra chinensis
Mactra incongrua
Mactra nipponica
Mactra sp.

Mitrella bella
Moerella iridescens
Moerella jedoensis
Moerella rutila
Moerella sp.

Neverita didyma
Nitidotellina minuta
Nitidotellina sp.
Nucula faba

Nuttallia olivacea
Odostomia sublirulata
Philine sp.

Pitar sp.

Pyrunculus phialus
Raetellops pulchella
Ringicula doliaris
Ruditapes philippinarum
Semele sp.

Theora lata

Tiberia pulchella
Trigonothracia jinxingae

Yoldia notabilis

Aglaophamus sinensis
Amaeana occidentalis

Amphicteis gunneri

Amphicteis scaphobranchiata

Anaitides madeirensis
Anaitides papillosa
Aonides oxycephala
Arabella iricolor
Aricidea fragilis
Armandia intermedia
Artacama proboscidea
Asychis gotoi

Chaetozone setosa

+ 4+ o+ o+ o+

+

+ o+ o+ o+ o+ o+ +

+ o+ 4+ o+

+

+

+ o+ 4+ o+




1679

SRR 1

Cirratulus chrysoderma
Cirratulus cirratus
Cirriformia tentaculata
Diopatra bilobata
Ehlersia cornuta
Epidiopatra hupferiana
Eteone longa

Eumida tubiformis
Gattyana deludens
Gattyana pohaiensis
Glycera onomichiensis
Glycera prashadi
Glycera rouxi

Glycinde gurjanovae

Halosydnopsis pilosa

Haploscoloplos elongatus

Heteromastus filiformis
Inermonephtys inermis
Laonice cirrata
Lepidonotus sp.
Linopherus ambigua
Lumbrineris latreilli
Lumbrineris tetraura
Magelona cincta
Maldane sarsi
Naineris laevigata
Nephtys caeca

Nephtys californiensis
Nephtys polybranchia
Nereis aibuhitensis
Nereis heterocirrata
Onuphis geophiliformis

Ophelina acuminata

Ophiodromus angustifrons

Owenia fusiformis

Paralacydonia paradoxa

Paramphicteis angustifolia

Paraprionospio pinnata
Perinereis cultrifera
Perinereis nuntia
Pherusa bengalensis
Pista cristata

Pista fasciata

Platynereis bicanaliculata

Poecilochaetus serpens

+ o+ o+ o+

+ o+ o+ o+ o+

+ o+ o+ o+

+

+ + o+ o+ o+

+ o+ o+ o+

+ o+ 4+ o+ + o+ o+ o+

+

+

+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+

+

o+ o+ o+ o+

+ o+ o+ o+

+ o+ 4+ o+
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Potamilla acuminata +
Prionospio pygmaeus +
Prionospio queenslandica +
1 Prionospio sp. +
Sabella penicillus +
Salmacina dysteri +
Samytha gurjanovae + + +
Schistocomus hiltoni + +
Scoloplos marsupialis +
Sigambra bassi + + + +
1 Sphaerodoropsis sp. + T
Spiophanes bombyx + +
Spiophanes bombyx + +
Sternaspis scutata + + + +
Sthenolepis japonica + + + +
Tambalagamia fauveli + + + +
Terebellides stroemii + +
Tharyx multifilis +
Typosyllis adamanteus +
others
Anthopleura pacifica + +
1 Nemertinea sp.1 + +
1 Nemertinea sp.2 + T
1 Nymphon sp. + + +
Sagitta crassa + +
1 Sipuncula + + n
Smilium scorpio +




