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Fig.1 The map of sampling stations in the investigated waters
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Tab.1 The top 10 IRI species
GBS iEDOE S
Species IRI
WYL AR Nephtys oligobranchia 1043
Hhs] B Mediomastus sp. 532
g R Aricidea fragilis 519
LG4 E B Sigambra bassi 462
TN Leptomya minuta 336
VR Paralacydonia paradoxa 287
AMEETH Sternaspis scutata 279
KT Wi B Eudorella pacifica 264
RHFRILE Lumbrinereis debilis 197
HEtk H Prionospio sp. 191

22 KREEWIMEESEYEHARRZTE ST

WSS RIS S PR 2001 ind./m?,
LB EHEIEH, SEHFEE R 1332 ind/m?, 55

SFEIEFER 66%; AP FEE K 358 ind./m?,
BPEIERE 18%; BRIKSIY T4 264 ind./m’,
A7 BT E B 13%; L s ¥ FE R 33 ind./m’,
f SRR 2%; HABSHEEH R R 14 ind./m’,
di B R 1%,

F 58 1 S K AL W s W i) o S R
15.92 g, HREMZBRCTER, 4MH1Hh 5.28 Fil
491 gim®, N SO A Y 33% 1 31%; W FcahY)
SR EYE N 1.41 g/m?, (5 RS EYIR Y 9%;
KRR 0.80 g/im®, i ROFEEY R
5%; HAWKFET A E R 3.52 g/m®, N A4
Py 9 20%.

A2 RE (25 (8] 53 A1 R R (18] 2a) , e (B AEFLLL
TSRS 99 By, H AL 4040 ind./m’,
BT K EE A RE O B HE Sk L B R (Lygdamis
giardi), ViJr N K (Amaeana occidentalis) . 75N
U (Raetellops pulchella) . 1 883 H (Linopherus
paucibranchiata) FE5E NS (Theora fragilis)&, VL I
YIRS Bz BT BE B 75%, Horp, HEVT HL S 48 X
e, HARRE R A 980 ind./m?; Y {E H BLAE ST I
BT 235 S0k, HAEREN 3400 ind/m?, /N
WEUELL 1600 ind./m? ) B2 (5 45 XA FA . B AIRAR 30
FE 5 3T I e AR AN R 252 iy, AR
647 ind./m’; YARAEL 1 BAE H BT 6350 148 bz, 3
FEEH 790 ind./m*, FRERE X EEEPAEEINTE
A FR I o Sl LA R fi v o U e 3l AR DX 32 AR R 7
AF 5 Ve Sl i S P 0 FS v Sl S H R 2 v 0

MR JEAR Bl 4y A Wy ik ) 23 () A1 (181 2D), i
v (A BUAE T BV AR Y 213 5l , HAE ) it ik 3]
50.93 g/m’, HAETFPEUERER] T A YRR M E RS
i (Arcopsis interplicata), HAYREL 39.50 g/m?;
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Fig.2 The distribution of abundance (ind./m*) (a) and biomass (g/m?) (b) of macrobenthos
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T BRI RE U R 1 245 3, RN 50.67 g/m?,
L3 B0 BTk PR o 28 (R ST G U (Philine  kinglippini) Fl
SR RUDEE (Lumbrinereis heteropoda); H I {E H B TE
IR AN 233 Sk, AEUN 0.14 g/m’;
UAAE S BRAE H REV 23 147 Sk, A Yeh
2.46 g/m’, FUEIX A A Y B AL, ARy
A5 JC I S R

N

M

23 XEBRWEHYESHMEREBSN

M 2 T LA, KB EI Y d S5 ie { HAE
T IR AN 229 535(5.39), FAR{E7E H |
LB 147 5 38(0.99) s J ik Lt BAE B £
Hh R 243 S36(0.89), FARAE H BLE IR EE I
R 247 S3(0.61); H ML 2.20~4.59, °F
YN 3.92, 43ARTE 4.00~5.00 Z[EIA 17 S,

®2 ABERWEHVFEE. EYE. SHMEHMRRYER

Tab.2 The abundance, biomass, diversity indexes and sediment types of macrobenthos in the investigated waters

i F EE7/h Yifg FEE HSE Shannon-Wiener R 9
Stations Abundance(ind./m?) Biomass(g/m?) S fesid 45%J ZHMEIRECH(log,)  Sedimental type
35 2550 16.92 38 472 0.87 4.59 MR Silt

36 3300 12.42 40 481  0.77 4.12 WA Silt

97 820 30.70 21 298  0.77 3.37 MRS Silt

99 4040 19.74 26 3.01  0.77 3.64 *

147 1180 2.46 8 099  0.73 2.20 b Sand

148 790 10.67 36 525  0.88 4.53 b Sand
213 1190 50.93 28 381  0.87 4.16 M Silt

214 2430 11.71 34 423 0.80 4.05 Wb Silt

215 2068 26.25 40 511  0.81 431 *

218 2410 3.62 28 347  0.80 3.83 ¥ Silt

219 3310 8.01 36 432 0.82 423 ¥ Silt

223 2310 22.21 31 387  0.75 3.71 *

224 1127 10.03 29 398  0.82 4.01 *

226 2960 31.02 31 375 0.87 433 BEb Silt

227 1890 9.57 31 3.98  0.81 4.00 7 Sand
228 2061 12.75 39 498  0.81 4.27 7 Sand
229 2430 12.65 43 539  0.85 4.59 7 Sand
233 1570 0.14 22 2.85  0.86 3.85 WK Sandy silt
234 1040 27.73 24 331 0.84 3.84 7 Sand
235 3400 11.23 28 332 0.62 3.00 WK Sandy silt
236 2020 20.57 28 3.55 075 3.58 7 Sand
237 1145 8.43 33 454  0.75 3.78 W FEHED Sandy silt
238 1310 16.15 27 362  0.85 4.05 WK Sandy silt
239 1530 10.35 28 3.68  0.83 4.01 WK Sandy silt
240 1100 21.50 24 328  0.85 3.88 WK Sandy silt
243 1540 5.70 27 3.54  0.89 4.21 W IEHED Sandy silt
244 1450 9.90 39 522 0.69 3.66 W FE RS Sandy silt
245 2490 50.67 39 486  0.80 4.24 # Sand
246 2835 11.18 39 478  0.61 3.21 7 Sand
247 3060 11.41 41 498  0.82 4.41 W IFE RS Sandy silt
249 2040 9.96 28 3.54  0.81 3.89 7 Sand
252 647 2.99 25 371 0.83 3.86 7 Sand

14 Average 2001 15.92 31 3.98  0.80 3.92

*NARREF VY *indicated the sediment was not collected
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Fig.3 The spatial distribution of diversity index of macrobenthos and sedimental types
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REHTEERILE 4. N 4 v LIEH, 7E 36%1AH
RUEEAKSE b, Al R S 53 2 VR (147 3
A Ry B Sl 57 AN 38 B 43— ETS ). ANOSIM. 43
Brigos, 2 A 22 5 2% (=0.39, P<0.01),
A RETE 2 () o3 A AR S BOLIE 5 Fk 3,

HEYE 1. /1 35, 36, 97. 99, 214, 215, 218,
219, 223 F1 226 ¥t 10 Dubifi4iak. #EE [ oA T
ZE TS BH-FL IS YT R AR, DUR 2 R 2 A b
Fi, VEKER R, V357G MLk & 5 (0.44%) F1°F-
¥ H'(4.02)) M d5cimi . BEVE T EH B0 100 Fh R AL
¥y, HSEYHEE N 2620 ind/m?, FEAYEN
18.26 g/m’, SIMPER 7B, BETE 1 4307 V- 354
IR 38.28% , FRAEFD Jy rpdil By | SEER GV VDA | A
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Fig.4 Results of cluster analysis on macrobenthic
abundance in the investigated waters

B T AR TBR 147 ShAMY 21 A uhifr, #F
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0.11%, FIHEM iz MR B F00E . ANiEHAEY
A7
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K 77.21%, &R 22 0 B Y RO s | 5

R Z b iy, Horb, 213 S u7e 304 b BRIG W)Y . HEWG L MEre Ry . IR B ANE
PO IR ﬁﬂtﬁfﬁﬁﬁ(ﬁ HMERIEES, BV 11wl S OINEERE . TSRS . AR L ROBUIR
L, Ho A A Rt — D WF 9T . iR SR B WR(Ampelisca cyclops) FIALFEZTHL , 33X SEFf 1) B AL DTk
150 FOR B A 34, Slzﬂjﬁif;\ RS IR S| %4 50.72%.

ZREMEAREUY Y 1746 ind./m® | 15.45 g/m® il 3.95, [

AL S Eh 0.36%. SIMPER 4MF 0] . BEE 25 FEAYEEMERERFHEXMESH

ISt A2 [ ) F- AR RIS 28.32%, SEERIGWIVD A . h
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Fig.5 The distribution of macrobentic communities in the investigated waters
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Tab.3 The environmental and biotic parameters of each macrobenthic community

. PR REKR TRATHL FEH OVREEE REEmE
I téms Ritg Average Average oganic s Average Average abundance  Average
Average Mdg Wwater depth (m)  carbon (%) H (ind./m?) biomass (g/m?)
7% 1 Community [ 6.50 20.57 0.44 100 4.02 2620 18.26
#E9% 1T Community 1T 3.78 27.80 0.36 150  3.95 1746 15.45
147 5 uf Station 147 2.00 26.00 0.11 8 2.20 1140 2.46




%1 URIRATAF 117K r R e B 2 R LR G B O T % 45 A0 R 33

W 54 IR F 54T Pearson AHICPE T, 45 81 FRITIERRE N 66.30%, ik FEERLER
R R,FHES5KER B A X G=- 038, P<0.05) ERiAE . . B MmeRa b, WSS 1 e
(F 4). XRBFFEIHRI0 S RE ()RS IS o RyU BRI R R 45 2 A Skl 14.80%,
DERE AT 30), FERRTHET AL LAY ooy s B TR K VR . 2 A AR BB TR
A = B v (L DX R AR TR ¥, T A i 3 A/ M v 3 1 3 RN 81.10%. BIRT 2 A~ 35 Bk AN M 2% 1o Hi I et 4%
IREDORIE IR, RVRBERIR, RSSO EEE gy w5 @ Clarke et al, 2001). 36 TR82H)
b ROSFQOIOMBII AR, KRBy e e 1 0. 41 MDS
AW AR N T, Mutlu %5(2010)#F58 W38 H K% L Tb. A 7 ATLLE . PCA il MDS

\/\‘%PJL»EI/EZEIJ %/\ SERYS 1S 0 A
TR RO B IP AT ERIRGEN T XA s i 57 T e WL 0 T 26

LTI AT Pearson AHICHEMHT,  lib /s A4 sAIE gy o A
Wi sh 1 5K VR S 0 6 (7=0.366, 1=—0.368). Fa 25 T AR I 1) ft B (R 2155, 2003), PCA Il MDS A

N VT ] BE A Ay Bl Z AL N (Clarke er al, 2001),
26 IEEF PCA T A 25, K 2 B M RIS 2 ) R v 2 9
FROT ISR IR 50 W3R s LA, FRBEA T (SR, 2014),

x4 RERWEHMEE. EVESTERFHEXRY

Tab.4 Pearson correlation between the marcobenthic abundance, biomass and environmental factors

A5 ik kA B A WEht BBkt BEaR KR AL
Variable Mdg Gravel content  Sand content  Silt content  Clay content Depth(m)  Organic carbon

FJ¥ Abundance  0.17 -0.15 -0.16 0.220 0.12 -0.38" -0.23

A Y Biomass 0.09 -0.17 0.09 0.002 0.06 -0.02 0.13

*7 0.05 /K- | B EAHK *indicated significant correlation at 0.05 level

&5 IHEETF PCA LR
Tab.5 The results of principal component analysis of environmental factors

A A B & gy WbEw  FtAE KT ZERIRT3 Dl
Variable Rife Gravel Sand Silt Clay Depth Organic  Contribution
Md¢ content content content content (m) carbon (%)
% 1 EHi4 PCI 0.45 —-0.430 -0.37 0.45 0.46 -0.01 0.25 66.30
% 2 F a4 PC2 0.02 0.022 0.11 -0.07 0.02 0.95 0.29 14.80

TECE R B IO A . Relate A 5045 Hi 3 B8 AR DL : 6 14
I S5 A 2R 8% PR A DL M R 2 R) 2R R G
(r=0.39, P<0.01).,

N

36.3°
3 itig

B AT FE 45 R 5 FE Al A AT A T T 45 R HE I 3%
6. MNF 6 ATLIE Y, fELBF I, ATl
R A BT TS B e 2 B G IS, R T £

35.9°

5ol ERTE RIS BRI S e v i B, 5
T$¢%//<M 6 | PFFE RS (I )M E A , A1 st o SR 9L 185 B 4035
119.8° 120.2° 120.6° 12100 E e H RO 0 I K i BT T ST T R A

Bl 6 Wt R SEOEG W Vb A AT N PE AP, TR BLAEFL LS R 4T

Fig.6 The depth contour map of the investigated waters W . H BRI S, AT B R

FHI BIOENV 437 3 B 4 B 5 R 5% PR 48 B4 B4 A AR G . 5 iR R, X 4FZER
o, A SRR G AN MR I R LS 2O N AR TR R ) IR (X B T AF, 1986;
H+RKIRA DL (0.46), ZH SRR R WTEHE, 1988).
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AHIF 5 ) K R AV 30 4 3= B AE T AT I E 5
b oA e, SR AT RE R VTR IR R A AN TR . DU
W2 R M) R TR JEC G 43 A 1 R 2 (X 3 R4, 1986
Commito et al, 2006), 3 —PJEH AT e K . KR
FER B S5 K SR ANTH] . Bl 5 45 (2013) BT s
KRR B KA G sh ) 43 A 1 2 A
o SRR (014)RIF5E R B, B KAURHI sh) £
FES R B ARG, WK IX AR TR B A T
mEEEE L AR AR AT 1A, WAL
IBURE 3l 57 B30I R V8 4 2 0 45 Ny IR 3R AN [) o 2 v

BE M R A . 2T IE F (2005) By BE ST R L flE A
0.5 mm Wi A5 E AR S 0 B Z 1.0 mm M
i 1.36 £ o

TEAEY R b, FLI0T R AR i o v 4 A ) =
B, N 229.22 g/m?, JER AR AR T S5 X A 3l 37 2R
BT AW 4R SO JE B R IS A (Ruditapes
philippinarum) . A8 5% H (8 A= 1) 1 75 i A AF 98 T Sl
A, H15.92 g/m?, HJFE R AT ES 10 2R 30T I 3
VEHETS AN li; DL Bk BE 1 R T 45 5 | kS ) A 28 30
B K

*6 AMRERSHXMRHIXIEL

Tab.6 Comparison between this study and other related studies

WFFE iR WEoEmEl CRYegRRA WSl A R SCPSRREE SR =%
Survey Survey Sampler Mesh size  Total Total Abundance  Biomass SCHik
area date types (mm) stations  species (ind./m?) (g/m?) Reference

FLUE R AR, 2007-08 0.1 m’ 0.5 19 87 201.00 22922 FRER
Rushan Bay and its =K (2009)
adjacent waters

T 5 3T 2010-08 0.05 m” 0.5 30 84 1128.00 25.09 g
Coastal water Psp =L (2013)

of Yantai

FH i 2007-10 0.25 m’ 0.5 15 160 431.73 22.30 oz
Coastal 3= (2016)\
waters of Qingdao

H e i g 2007-10  0.05m’ 0.5 7 1096.86 26.18 B
Coastal waters =K - (2013)

of Rizhao

T 2006-07~08 0.1 m’ 0.5 137 192 102.00 29.30 e 4
South =l (2009)
Yellow Sea

Gamak 7% YN .

2009-07 0.1 m* #M3F =X 1.0 20 123 592.00 132.2 Seo %§(2012)

Gamak Bay

Deukryang 7% 24 o .

2012-08 0.1 m*#M=3k=t 1.0 44 145 998.00 2245  Seo %(2014)

Deukryang Bay

AR 200608 0.05 m* M3k, 0.5 32 182 2001.34 15.92 NI

Coastal waters
of Shandong
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The Community Structure of Macrobenthosin the Southern Coastal
Waters Near by the Shandong Peninsula in Summer
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(1. College of Marine Life Science, Ocean University of China, Qingdao 266003,
2. Institute of Oceanology, Chinese Academy of Siences, Qingdao 266071;
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Abstract The community of macrobenthos was investigated at 32 stations in the southern coastal
waters nearby the Shandong Province in August 2006. A total of 182 species were identified, including 92
species of Polychaeta, 29 species of Mollusca, 42 species of Crustacea, 9 species of Echinodermata, and
10 species of minor phyla. Nine of the top ten dominant species (Nephtys oligobranchia, Mediomastus sp.,
Aricidea fragilis and Sigambra bassi, Leptomya minuta, Paralacydonia paradoxa, Sternaspis scutata,
Eudorella pacifica, Lumbrinereis debilis, Prionospio sp.) were polychaetes. The average abundance of the
macrobenthos was 2001 ind./m’, and the average biomass was 15.92 g/m’ in the investigated area. The
value of Shannon-Wiener index (H") of macrobenthos was 2.20~4.59 with an average of 3.92. The value
of Margalef’s richness index (d) was 0.99~5.39 with an average of 3.98. The value of Pielou's evenness
index (J) was 0.61~0.89 with an average of 0.80. According to the results of CLUSTER analysis, the
macrobenthos at the 32 stations could be clustered into two infaunal communities at 36% similarity, which
were Mediomastus sp.—N. oligobranchia—Prionospio sp. Community (Community 1 ), and N.
oligobranchia—A. fragilis—S. bassi Community (Community II). The dissimilarity between Community
I and Community Il was 77.21%. Analysis on Shannon-Wiener index (H') showed that all stations were
unpolluted except for the 147th station, which suggested that the macrobenthic environment in the
investigated area was generally clean. Pearson correlation analysis showed that the abundance and the
depth of the water were significantly and negatively correlated (+=0.38, P<0.05). BIOENV analysis
indicated that the most crucial combination of environmental factors for the structure of community was
silt + depth + organic carbon (r=0.46). Compared to the results of other previous reports, the average
abundance value in our study was the highest. while the average biomass value was the lowest.

Key words Southern coastal waters of Shandong Peninsula; Macrobenthos; Community structure;
Diversity; BIOENV
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