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Tab.1 Diversity parameters of macrobenthos in surrounding waters of Zhelin Bay
station species number individual number richness index diversity index evenness index
range average range average range average range average range average
S1 3-7 4.75 5-77 24.25 1.12-2.28 1.50 1.07-2.50 1.64 0.38-0.97 0.81
S2 4-4 4.00 6-10 8.00 1.30-1.67 1.47 1.76-1.92 1.84 0.88-0.96 0.92
S3 2-3 2.50 4-7 5.25 0.51-1.44 0.99 0.59-1.50 1.13 0.59-0.95 0.85
S4 3-6 4.50 4-10 6.50 1.44-2.17 1.88 1.50-2.37 2.01 0.92-0.96 0.95
S5 2-6 4.00 5-52 19.75 0.25-2.09 1.31 0.52-2.19 1.53 0.52-0.94 0.78
S6 3-11 7.00 5-36 19.00 1.24-3.69 2.14 1.37-3.32 2.32 0.81-0.96 0.87
S7 2-6 4.25 4-11 8.50 0.72-2.09 1.48 0.81-2.48 1.86 0.81-0.96 0.92
S8 2-8 5.75 3-69 22.50 0.91-3.08 2.02 0.92-2.85 1.91 0.42-1.00 0.82
S9 1-4 2.25 1-27 12.75 0.91-1.82 1.37 1.09-1.59 1.34 0.54-1.00 0.77
S10 1-6 3.75 3-16 7.50 0.91-2.40 1.71 0.92-2.50 1.68 0.63-0.97 0.84
S11 2-9 4.75 2-10 5.25 1.44-3.47 221 1.00-3.12 1.99 0.95-1.00 0.98
S12 6-11 8.25 6-14 9.75 2.79-3.79 3.20 2.59-3.32 2.94 0.96-1.00 0.98
S13 2-4 3.25 3-11 6.00 0.83-2.16 1.40 0.92-2.00 1.48 0.69-1.00 0.89
S14 5-7 6.00 8-15 12.25 1.48-2.89 2.07 1.56-2.75 2.26 0.67-0.98 0.87
S15 2-6 3.75 2-9 6.25 0.46-2.57 1.63 0.50-2.52 1.57 0.50-1.00 0.86
S16 1-4 2.50 2-17 6.50 1.06-1.44 1.25 1.00-1.52 1.22 0.57-1.00 0.84
S17 2-4 3.50 3-13 7.25 0.91-1.67 1.32 0.92-1.92 1.63 0.92-0.96 0.93
S18 4-5 4.25 4-9 5.50 1.37-2.49 2.04 1.66-2.32 1.99 0.83-1.00 0.96
S19 5-7 5.75 6-18 11.25 1.89-2.23 2.06 2.24-2.40 2.31 0.85-0.97 0.92
S20 4-7 5.50 5-13 9.00 1.86-2.50 2.09 1.92-2.66 2.32 0.92-0.99 0.95
S21 2-7 5.00 4-13 8.75 0.72-2.34 1.79 0.81-2.60 1.93 0.81-0.94 0.87
S22 1-8 4.25 1-47 14.75 1.44-2.06 1.77 1.50-2.28 2.00 0.76-0.96 0.89
S23 3-5 4.00 5-42 20.50 0.54-1.86 1.22 0.32-1.92 1.36 0.20-0.96 0.66
S24 1-5 3.75 1-7 5.00 1.86-2.06 1.99 1.92-2.24 2.13 0.96-0.96 0.96
S25 2-6 4.00 3-30 11.00 0.91-2.40 1.58 0.92-2.41 1.60 0.65-1.00 0.87
S26 1-6 4.00 2-11 6.00 1.82-2.40 2.10 1.59-2.50 2.15 0.92-1.00 0.96
S27 2-4 3.25 5-20 14.00 0.33-1.86 1.01 0.47-1.92 1.35 0.47-0.96 0.78
S28 3-6 4.25 5-9 6.50 1.24-2.28 1.73 1.37-2.50 1.91 0.87-0.97 0.93
average 3.79-4.96  4.38 7.36-16.18 10.70 1.60-1.89 1.73 1.69-1.95 1.84 0.85-0.92 0.88
2.1.5 0.32~3.32, 46 52 48 42
12 23 (1 ,
2.1.6 0.20~1.00, 47
1, 3.79~4.96 :
8 9 12 16 , 13 18 , 4.38
11 15 18 25 11 18 26 2.2.2
, 23 (1 7.36~16.18 ,
2.2
2.2.1 2.2.3
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Tab.2 Cluster memberships of 5 diversity parameters

cluster
species number individual number richness index diversity index evenness index

4 4 clusters 1 2 3 3 4
3 3 clusters 1 2 3 3 3
2 2 clusters 1 2 1 1 1
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Tab.3 Average diversity parameters of 3 clusters from 28 stations
cluster station included species number individual number richness index diversity index evenness index
1 1,5,8,6,23 5.10 21.20 1.64 1.75 0.79
2 others 4.05 8.35 1.68 1.80 0.90
3 12 8.25 9.75 3.20 2.94 0.98
x4 DMUMD S KNS HESH
Tab.4 Average diversity parameters of 5 clusters from 28 stations
cluster station included species number  individual number richness index diversity index evenness index
1 1,5,8,23 4.63 21.75 1.51 1.61 0.77
2 others 4.36 8.07 1.80 1.93 0.92
3 3,9, 16,27 2.63 9.63 1.15 1.26 0.81
4 6 7.00 19.00 2.14 2.32 0.87
5 12 8.25 9.75 3.20 2.94 0.98
x5 HNEHHEEEXEREHNNETERSH
Tab.S Dominant species of macrobenthos in four seasons in surrounding waters of Zhelin Bay
species spring summer autumn winter
Scolelepis squamata 18 117 92 56
Notomastus latericeus Sars 5 33 252 123
Terebellides stroemii Sars 110 436 37 82
Turritella bacillum Kiener 462 188 152 455
Paphia (Paratapes) undulata (Born) 685 455 1131 1571
Ruditapes philippinarum (Adams et Reeve) 210 15 421 412
Enoplus sp. 602 1635 421 412
Uit Listriolobus brevirostris Chen et Yeh 8 1722 563 21
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Macrobenthic species diversity in the waters surrounding Zhelin Bay

SHU Liming, CHEN Pimao, LI Xiaoguo, QIN Chuanxin, YU Jie, ZHOU Yanbo, YUAN Huarong

South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences; Scientific Observing and Experi-
mental Station of South China Sea Fishery Resources and Environment, Ministry of Agriculture of China; Key Labora-
tory of Marine Ranching Technology, Chinese Academy of Fishery Sciences, Guangzhou 510300, China

Abstract: Macrobenthic species diversity in the waters surrounding Zhelin Bay was studied based on the quantitative
data of macrobenthos sampled in February, May, August, and December 2013. The results show that 89 macrobenthic
species were sampled in 2013. Mean Margalef richness index, Shannon-Wiener index, and Pielou evenness index val-
ues were 1.73, 1.84, and 0.88, respectively. One-way analysis of variance showed that the richness, diversity, and even-
ness indices were not significantly different among seasons. The k-dominance curve of abundance showed that the sea-
sonal trend in species diversity was winter > spring &~ autumn > summer. An R-type cluster analysis showed that the rich-
ness, diversity, and evenness indices could be classified as a cluster. The correlations between the diversity index and
richness index, the diversity index and species number, and the richness index and species number were relatively high.
A Q-type cluster analysis showed that the 28 sampling stations could be classified into three or five clusters.

Key words: species diversity; macrobenthos; cluster analysis; analysis of variance; Zhelin Bay
Corresponding author: CHEN Pimao. E-mail: cpmgd@ scsfri.ac.cn
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App.1 Macrobenthic fauna list in surrounding waters of Zhelin Bay (2013)

class

spring

summer

autumn

winter

Coelentera
Anthozoa
Pennatulacea
Veretillidae
Cavernularia obesa Milne Edwards et Hailme
Nemertea
Epopla
Hoplonemertea
Baseodiscidae
( ) Baseodiscus sp.
Annelida
Polychaeta
Sternaspida
Sternaspidae
Sternaspis scutata (Renier)
Spionida
Spionidae
Scolelepis squamata Muller
Pseudopolydora kempi (Southern)
Paraprionospio pinnata (Ehlers)
Eunicida
Onuphidae
Diopatra cuprea (Bosc)
Lumbrineriiae
Lumbrineris heteropoda (Marenzeller)
Flabelligerida
Flabelligeridae
Phereusa cf. bengalensis (Fauvel)
Amphinomida
Amphinomidae
Chloeia flava (Pallas)
Capitellidea
Maldanidae
Euclymene annandalei Southern
Capitellidae
Notomastus cf. aberans Day
Notomastus latericeus Sars
Dasybranchus caducus (Grube)
Capitella capitata (Fabriceus)
Heteromastus fififorms (Claparede)
Phyllodocida
Nephtyidae
Nephtys oligobranchia Southern
Aglaophamus lyrochaeto (Fauvel)

Aglaophamus sinersis Fauvel

+ o+ o+ o+

o+ o+ o+

T S S
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1 App.1 continued

class spring summer autumn winter
Annelida
Polychaeta
Hesionidae
Hesione splendida Savigny + + +
Nereidae
Perinereis cultriferea Grube + + +
Perinereis nuntia (Savigny) + + + +
Perinereis aibuhitensis Grube + + + +
Glyceridae
Glycera alba (Muller) + + + +
Glycera capitata Oersted +
Glycere chirori 1zuka + + +
Terebellida
Trichobrachidae
Terebellides stroemii Sars + + + +
Orbinida
Orbiniidae
Haploscoloplos elongates (Johnson) +
Nematode
Aphasmidae
Enoplida
Enoplidae
( )Enoplus sp. + + + +
L Echiura
I Echiurida
I Echiuroinea
I Echiuridae
Ut Listriolobus brevirostris Chen et Yeh + + + +
Mollusca
Gastropoda
Neogastropoda[ Stenoglossa]
Buccinidae
Babylonia areolata (Link) +
Cantharus cecillei (Philippi) +
Olividae
Oliva ispidula (Linnaeus) +
Muricidae
Murex trapa Roding +
Cancellariidae
Trigonapherea bocageana (Crosse et Debeaux) + +
Terebridae
ES Terebra maculata (Linnaeus) +

Terebra pretiosa Reeve +




514 22

1 App.1 continued

class spring summer autumn winter

Mollusca
Gastropoda
Turridae
Lophiotoma leucotropis (Adams et Reeve) + + + +
Turricula nelliae spurious (Hedley) + + +
Clavatula pseudopriciplis Kiener +
Nassariidae
Nassarius (Zeuxis) succinctus (A. Adams) + + +
Nassarius variciferus (A. Adams) +
Archaeogastropoda
Trochidae
8 Umbonium coatatum (Kiener) + + + +
Mesogastropoda
Strombidae
Terebellum terebellum (Linnaeus) +
Potamididae
Cerithidea cingulata (Gmelin) +
Naticidae
Natica spadicea (Gmelin) +
Turritellidae
Turritella bacillum Kiener + + + +
Bivalvia[ Lamellibranchia]
Myoida
Corbulidae
Potamocorbula rubromuscula Zhuang et Cai +
Arcoida
Aacidae
Scapharca subcrenata (Lishke) +
Nuculoida
Nuculidae
Nucula paulula (Montagu) +
Nucula (Leionucula) convexa (Sowerby) +
Veneroida
Donacidae
Donax (Latona) cuneatus Linnaeus +
Veneridae
Paphia (Paratapes) undulata (Born) + + + +
Paphia (Protapes) gallus (Gmelin) + + +
Ruditapes philippinarum (Adams et Reeve) +
Anomalodiscus squamosa (Linnaeus) + +
Dosinia (Phacosoma) japonica (Reeve) + +
Semelidae

Theora lata Hinds + +
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Mollusca
Bivalvia[ Lamellibranchia]
Tellinidae
Nitidotellina iridella (Martens) +
Nitidotellina minuta (Lischke) + + +
Moerella jedoensis (Lischke) +
Macoma candida (Lamarck) + +
Angulus emarginatus (Sowerby) +
Solenidae
Solen grandisc Dunker + +
Siliqua minima (Gmelin) +
Mytiloida
Mytilidae
Perna viridis (Linnaeus) +
Musculus senhousei (Benson) +
Mpytilus edulis Linnaeus +
Pterioida
Glyphaeidae
Parahyotissa imbricate (Lamarck) +
Ostridae
Ostrea (Crassostrea) rivularis Gould
Ostrea (Crassostrea) pestigris Hanley
Arthropoda
Crustacea
Stomatopoda
Squillidae
Oratosquilla oratoria (de Haan) +
DECAPODA
Penacidae
Metapenaeopsis barbata (de Haan) +
Alpheidae
Alpheus rapacida de Man + +
Ocypodidae
Macrophthalmus definitus Adams et white +
Portunidae
5 Charybdis (Goniohellenus) vadorum Alcock +
Goneplacidae
Eucrate crenata de Haan
Typhlocarcinus mudus Stimpson + + + +
Echinodermata
Holothuroidae
M Aspidochirotida
Holothuriidae
Holothuria difficilis Semper +

Holothuria leucospilota (Brandt) +
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Echinodermata
Holothuroidae
apodida
Synaptidae
Protankyra pseudo digitata (Semper) + + +
ophiuroidea
chilophiurida
Ophiochitonidae
Ophionereis variegata Duncan + +
Gnathophiurida
Ophiactidae
Placophithrix striolata (Grube) +
Amphiuridae
Amphioplus laevis (Lyman) + + +
Amphioplus depressus (Ljungman) + + +
Chordata
Amphioxi
Amphioxiformes
Amphioxidae
Branchiostoma belcheri Gray + +
Osteichthyes
Pleuronectiformes
Soleidae
Liachirus melanospilus (Bleeker) +
Perciformes
Periophthalmidae
Boleophthalmus pectinirostris (Linnaeus) +
Anguilliformes
Muraenesocidae

Muraenesox cinereus (Forskal) +




