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2006) :

( , 1963; , 1988; , 2006)

( , 2016),

(Ganesh et al, 2007; Mutlu et al, 2010; ,

2016)
(1963)
, (2003) 2000 2001
, (2010) 2008
, (2015) 2011
,Zhang (2015) 2007 1959

, Xu  (2016) 2012

>

, Zhang (2015, 2016)

Shannon-Wiener

, Azovsky  (2016)
; Marchant(2007)
Shannon-Wiener ,
(Tilman et al,
1997; , 1999; ,2010; ,2016),

1.1
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Fig. 1 The sketch map of sampling stations and YSCWMC

1.2
1959 0.1m’
50 (Zhang et al. 2016),
0.1m*  Gray-O’Hara(Warwick et al, 1994)
0.5mm(1959 Imm)
, , 75%
(HAGPING-
A2003, 0.001g, ) ,
(GB/T12763.6-2007)
1.3
1.3.1
(index of relative importance, IRI),
IRI=(W+N)><F ,
w , N
, F
(
,2007) IRI>1000 ( ,
2009)
1.3.2 Shannon-Wiener

(Shannon et al, 1963):
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S 95.57%, 2004 6 96.90%, 2012 8
H'=YPlog, P.; P=n/N (1)
pr 82.70%
Piclou (Pielou, 1966): , 18
J'=H'/log,S ) ( 3), ,
Margalef (Margalef, , 3031A
1968):
d=(5-1)/log:N (3) (1959 7 3031A
(average taxonomic
distinctness index) (Warwick et al, 1998): )
A =(E50)[SS 1)2] @ 2
(variation in taxonomic 3 ’ 87
distinctness index) (Clarke et al, 2001): 1959—=2012 2643 36
S5y A IS 1] 5) S
D—() . S N 20 16 17 4
, P; i ’
N (
,2006)  w; i J 23
2.3.1 ,
, 16.667 33.333
(P=0.663)
50 66.667 83.333 100 (P=0.193)
( , 2013) 95% 1959 7 ( 5a)
1959 7 2004
6 2012 8 3036A (250ind./m?), 3050A
(85ind./m?) 3047A
1.3.3 PRIMER 6.0 (80ind./m?), 3046A (45ind./m?) ,
Cluster , SIMPER 36%, 22%,
ANOSIM 20%, 14%.
, DIVERSITY . 8%
(PRIMER 6.0 ) 78%, , 16%,
Surfer 12.0 SPSS 16.0 2%
Univariate ,
Two-way ANOVA
1959
2 (Ninoe palmata) ,
2.1
Cluster ( 2):1959 2004 6 ( 5b)
7 2004 6 2012 8 8% 9294
19% 17% , (415ind./m?), 10294
, (60ind./m?) 9794
2 ANOSIM , (140ind./m?), 10694 (55ind./m?)
(1959 7  global R=0.889, , 57%,
P=0.01;2004 6 global R=1, P=0.01;2012 8 ( 17%),
global R=0.926, P=0.01) SIMPER , ( 7%) ( 2%); ,

1959 7

58%,
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Fig. 2 Cluster analysis of macrobenthic communities inside and outside the cold water mass core of the southern Yellow Sea in summer
of 1959, 2004 and 2012

1a. 1959 7 ;b.2004 6
(Nucula tenuis) 90ind./m?, 3
) ( 24%), (
15%) ( 3%)
2004
3 (Ophelina acumilata),

(Terebellides stroemii) (Clinocardium sp.),

5ind./m?
40ind./m?, 15ind./m? 10ind./m?,  5ind./m* 5ind./m>
2012 8 ( 5¢)

E

;¢.2012 8

E2 (1140ind./m?),
C2 (275ind./m%);
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( 3%)
47%,
(37%), 15%, 1%
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37.15g/m>  3.05g/m’
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9294 6b),
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Fig. 5 Abundance distribution of macrobenthic communities inside and outside the cold water mass core of the southern Yellow Sea in
summer of in 1959, 2004and 2012
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R 1 LKL ASMIFNAR X E 14 15 HUE (IR1>1000)
Tab.1 The values of index of relative importance of species inside and outside the YSCWMC
IRI
1959.7 2004.6 2012.8
Thyasira tokunagai 2030.11 3792.87
Periploma sp. 27749.46
Nucula tenuis 19143.23
Ehlersileanira hwanghaiensis 21442.58
Clinocardium californiense 1440.43
Acila mirabilis 4443.50
Ophiura sarsii vadicola 2719.49 22811.61  48345.84
Periploma japonicum 5845.16 4486.48
Portlandia japonica 17015.09
Ninoe sp. 2236.55
Thyasira sp. 2868.51
Onuphis geophiliformis 30460.03
Raetellops pulchella 3739.35
Amphioplus japonicus 1040.21
Temnopleurus hardwickii 1154.50
Bryozoa 1227.51
Glycera chirori 1107.10
Holothuriidae 2553.18
Ophiopholis mirabilis 1326.53 28904.93
i Charybdis japonica 7093.15
Ascidiacea 2919.88
Ophelina acumilata 1704.42
(IRI=17015.09)
(Onuphis geophiliformis) s (IR1=28904.93)
(Ophiura sarsii vadicola) (Periploma 3 s
sp.) (Thyasira tokunagar) 1959 7 (Eunicidae)
, (Leanira izueusis) (Owenia
(Ophiophragmus fasiformis) (Tearisia pupa) Monascida
japonicus) (Temnopleurus hardwickii) (Joannisiella cumingi)
2004 6 (Thracia sp.) ;2004 6 ;
> 2012 8
(Periploma japonicum) (Clinocardium 21959 7
californiense) (Raetellops pulchella) (Lima hakodatensis) (Temnotrema

(Ehlersileanira incisa)
chirori) g
b 7093.15

2012 8

(Portlandia japonica)

(Glycera

sculptum); 2004 6
(Callianassa japonica); 2012 8

(Stemaspis scutata)
(Stegophiura sladeni) (Nereis longier)

2.4

2004 , 1959 : 95
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. H d A"
2004 , 1959 (H") () 2004 , 1959 R
s 2012 R 2004 2004 A" -
d J H
F2 BEMALKPLOAMZHERE(TEHERESE)
Tab. 2 Biodiversity indices of each year in and out of the YSCWMC (MEAN+S.D.)
d J' H' A" !
P 3.509+0.536 0.971+0.029 2.185+0.160 94.107+2.715 242.637+161.055
’ 2.749+0.438 0.829+0.142 1.877+0.307 85.773+6.253 409.863+237.753
2004.06 4.804+1.731 0.923+0.056 2.592+0.391 86.18+4.540 317.294+86.394
’ 2.501+£0.994 0.883+0.025 1.834+0.378 87.97+0.943 320.597+34.291
2012.08 3.279+£2.215 0.618+0.262 1.684+1.025 73.565+20.754 284.535+95.113
’ 2.315+0.700 0.769+0.115 1.653+0.330 85.55+7.340 483.25+272.165
: H'. Shannon-Wiener ; J'. Pielou ; d. Margalef ;AT ;7
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Fig. 7 Average taxonomic distinctness indices (A”) in July 1959,June 2004 and August 2012
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2, , 28(5): 26—34
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3 , , , 2007.
, 27(10): 43494358
, , 2007. GB\T 12763.6-2007 6
. : L4144
. , , 2010.
C 9 , 1959 : , 18(2):
3036A 2012 E6 95% 150—155
, , 2003.
’ . . 34(1): 26—32
( ,2010) 95% 1063,
, A" , , 5(4): 306—321
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COMPARISON IN MACROBENTHIC COMMUNITY COMPOSITION INSIDE AND
OUTSIDE THE COLD WATER MASS IN THE SOUTHERN YELLOW SEA IN SUMMER

ZHANG Peng-Chi"“*?, XU Yong"? LI Xin-Zheng"?>, WANG Hong-Fa'"?,
ZHANG Bao-Lin"?, SHUAI Lian-Mei', AN Jian-Mei’

(1. Department of marine organism taxonomy & phylogeny, Institute of Oceanology, Chinese Academy of Science, Qingdao 266071,
China; 2. School of Life Science,Shanxi Normal University, Linfen 041000, China; 3. Laboratory for Marine Biology and Biotechnology,
Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071, China)

Abstract
inside / outside the Yellow Sea Cold Water Mass Core (YSCWMC) in summer, we analyzed the data collected in three
marine surveys in July 1959, June 2004, and August 2012 in 18 stations. Three stations within and beyond the YSCWM
were selected in each survey. Biodiversity indices including Shannon-Wiener index (H'), Pielou index (J'), Margalef index
") and
abundance-biomass comparison (ABC) curves were used to determine the status of the community. In the three surveys,

To compare the macrobenthic community composition, community structure, and inter-annual variation

(d), and average taxonomic distinctness index (A") were applied. Variation in taxonomic distinctness index (

altogether 33/87 species were found in/out of the cold-water mass. Two-way ANOVA analysis shows no significant
differences in H', J', and d, as well as in abundance and biomass, in spatial and temporal realms in or out of the YSCWMC.
The variation in community component was slightly greater in the inside than the outside, which is also true as shown in
ABC curve. Mollusks were obviously more abundant inside than outside in biomass with very little change in species
composition. Polychaeta and Echinodermata were major contributor to biomass but very few in variety inside the core,
while in the outside, they dominated in both biomass and variety. Mollusks occupied 38% of the total biomass inside but
only 3% outside. Thyasira tokunagai, Raetellops pulchella, Bivalvia, Nuculanida, and Portlandia japonica were main and
common species inside the water mass. Therefore, YSCWMC could provide a favorable condition for mollusk growth and
propagation, also maintain the its community structure.

Yellow Sea Cold Water Mass Core(YSCWMC);  biodiversity; macrobenthos

Key words community structure; mollusks;



324

48

WEMXMM S HER

The species distribution of research surveys

3036A 3049A 3050A 3031A 3046A 3047A 9294 9394 10294 9794 10694 9594 C5 E5 E6 Cl1 C2 E2

—_

Joannisiella cumingi
Monascida

Thuiaria triserialis

Terebratella
coreanica

Goniada maculata
Thyasira tokunagai
Notomastus latericeus
Tambalagamia fauveli
Pectinaria sp.
Clinocardium sp.
Sternaspis scutata
Nuculana yokoyamai
Lumbriconereis sp.
Hiatella orientalis
Amphipoda
Ampelisca brevicornis
Periploma

Tharyx multifilis
Tharyx tesselata
Harmothoe imbricata
Nucula tenuis

Asychis gangeticus
Melitidae

Glycinde gurjanovae
Nephtys oligobranchia
Callianassa divergens
Corophium sp.

Harmothoe sp.

Temnopleurus
hardwickii
Holothuriidae

Leptochela
hainanensis

Scoloplos rubra
Laonice cirrata
Lima hakodatensis
Lima orientalis
Nucula sp.

Nucula sp.1

T
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Ehlersileanira incisa hwanghaiensis + +
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3036A 3049A 3050A 3031A 3046A 3047A 9294 9394 10294 9794 10694 9594 C5

C2

E2

(

)

Eunicidae

Protankyra bidentata

Clinocardium californiense

Magelona cincta

Ophelina acuminate
Trigonothracia
jinxingae
Temnotrema sculptum

Tritodynamia
rathbunae

Synthecium elogan
Aphraditidae
Plumnus sp.
Pherusa beagalensis
Melinna cristata

Carcinoplax vestita

Praxillella
praetermissa
Paralacydonia
paradoxa

Owenia fasiformis
Styela clava

Acila mirabilis

Paraprionospis pinnata

Ophiura sarsii
Amphioplus
Jjaponicus
Periploma japonicum
Alpheus japonicus
Nucula nipponica
Goniada japonica
Callianassa japonica
Byblis japonicus
Portlandia japonica
Charybdis japonica
Magelona japonica
Brada villosa
Thracia sp.
Stylarioides sp.

1 Stylatioides plumosa
Poecilochaetus serpeus

Stegophiura sladeni
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3036A 3049A 3050A 3031A 3046A 3047A 9294 9394 10294 9794 10694 9594 C5

E5 E6 Cl C2

E2

Amaeana trilobata
Terebellides stroemii
Lumbrineris cruzensis
Eulima bifascialis
Byblis sp.
Stegophiura sladeni
Lumbrineris latreilli
Lumbriconerelis sp.

1 Lumbriconereis sp.1
Thyasira flekuosa
Pleurotoma sp.
Bryozoa
Eriopisella propagatio

Leptomya minuta

Onuphis geophiliformis

Leanira izueusis

Raetellops pulchella

Lingula anatina
Lamarck

Apseudes sp.

Glycera chirori
Nereis longier
Lumbrineris longifolia
Ninoe palmata
Glycera rouxii
Glycera onomichiensis
Teavisia pupa

Ophiopholis mirabilis

+

+

+

+

+
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