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Fig. 1 Location of the sampling stations in the intertidal zone of Ningjin, Shandong
R 1 TEAFEIE KRR S SR AE AL
Tab.1 Macrobenthic sampling stations inthe intertidal zone of Ningjin
SC1H 121°32'17.3" 36°58'49.0"
SCIM 121°32'19.6" 36°58'49.1"
SCIL 122°32'20.5" 36°58'49.5"
SC2H 122°31'47.1" 36°58'01.3"
SC2M 122°31'48.8" 36°58'00.8"
SC2L 122°31'49.6" 36°58'00.4"
> 3 > Y= n,'/ i
12 AT A S ARG AT . e
s N 3 Ji
2
0.25 m 0.3 m 2, (H") Shannon E
0.5 mm s
90% H'=Y" Pilog2Pi
90% =1
(D) Margalef (4,
Excell  Primer 5 , D=(5-1)/logoN
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Tab. 2 The distribution of macrobenthic species found inthe intertidal zones of Ningjin

31.11%,
(

25

>

(

44.44%,

)2

SCIH

SCIM

SCIL

SC2H

SC2M

SC2L

(Heteromastus filiforms)
(Nereididae sp.)
(Armandia intermedia)
(Travisia japonica)
Polychaeta (Cirrophorus furcatus)
(Scolelepissp.)
(Typosyllis fasciata)
] (Arenicolidae sp.)

(Scoletoma impatiens)**

+
+

(Gaetice depressus) *

(Hemigrapsus penicillatus) **

(Hemigrapsus sinensis) *
(Ilyoplax sp.) **
(Caprella sp.)

(Exocirolana chiltoni)

(Sphaeromatidae sp.)
(Exocirolanasp.)
(Haustorioides magnus) **
(Gammaridea sp.)
Crustacea . .
(Hyale grandicornis)

(Hyale schemidti)

(Phoxocephalidae sp.) **

(Parathemisto gracilipes)
(Balanus sp.) *
(Chthamalus sp.) *
(Isopoda sp.)
(Ligia exotica) *

(Pycaogonida sp.)

(Collisella kolarovai) *
(Patelloida pygmaea) **
(Littorina brevicula) **
(Mactra chinensis) **
(Mytilus edulis) *

(Glossaulax reiniana) *

Mollusca

(Crassostrea gigas) *

+|+ +

+ o+ o+
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SCIH SCIM SCIL SC2H SC2M  SC2L

(Crassostreasp.) * - - - 4o _ -
(Chlamys farreri) ** + - - - + -
(Mitrella burchardi) - + - - -
(Terebrasp.) - - - - +
Mollusca (Chlorostoma rustica) * - - - + + -
(Umbonium thomasi) - - - - +
(Gomphina aequilatera) ** - - - +
(Ruditapes philippinarum) * - - - - -
Cnidaria (Actiniaria sp.) * - - - - - +
Pisces fies (Gadiidae sp.)* - - - - + -
. T=002 22 AMELFA
(Hyale grandicornis) (Y=
0.3215) (Gomphina aequilatera) (Y=0.0541y 231
R (Haustorioides magnus)
(Y=0.2469) (Mactra chinensis) (Y=0.0617) 45.09 g/m’( 4) ;
(Travisia japonica) (Y=0.0494) 87.20 g/m’*; ’
(Y=0.0226) : (Y=0.4583) 99.04%; )
(Y=0.0625) (Exocirolana 0.94%; >
chiltoni) (¥Y=0.0532) ; 0.02% , (SCIM  SC2M)
(Y=0.9465) . 226.94 g/m’ (SCIH  SC2H)
, 12,64 g/’
, 20 , 9 . 39.84 g/m’;
, SC2L s 7 >
, 11, SC2L 88.55%, R 10.12%,
) 7 18 , 1.33% ,
, 9 SC2M , ,
>3 14, 70.14 g/m?; : 0.21 g/m’
, 9 , SC1H SCIL SC2M 29.24 g/m?, :
, 3 )
3 94.19%, . 5.81%,
*3 TERARPEHFZUESTTHXERMENYIHL ,
Tab. 3 The n‘umber of mac.rol?.entho.s species found inthe , 4979 g/mz; , 1.66 g/mz
intertidal zones of Ningjinduringthe four seasons
, 24.07 g/mz;
SCIH 4 2 3 1 9 81.22%, , 18.24%,
SCIM 3 3 1 4 9 R 0.54% s
SCIL 1 3 3 2 5 , (SCIL  SCIL) ,
sm s s 3 6 10 2 11’ 93 g
SC2L 4 7 1 7 13 222
18 20 14 20 45 4
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Tab. 4 Seasonal biomass (g/m”) and abundance (ind/m?) of macrobenthic groups found inthe intertidal zones of Ningjin

0.04 2.00 1.34 136.00 11.26 4.00 12.64 142.00
0.00 0.00 0.99 158.00 22595 66.00 226.94 224.00
0.00 0.00 0.12 20.00 21.89 10.00 22.01 30.00
0.01 0.67 0.82 104.67 86.37 26.67 87.20 132.00
0.19 6.00 0.02 4.00 0.00 0.00 0.21 10.00
5.49 20.00 0.35 20.00 64.30 30.00 70.14 70.00
6.41 18.00 1.24 50.00 41.53 14.00 49.18 82.00
4.03 14.67 0.54 24.67 35.28 14.67 39.84 54.00
0.00 0.00 1.27 58.00 9.50 8.00 10.77 66.00
0.00 0.00 7.28 98.00 2.05 6.00 9.33 104.00
0.38 2.00 4.63 90.00 47.10 26.00 52.11 118.00
0.13 0.67 4.39 82.00 19.55 13.33 24.07 96.00
0.00 0.00 1.66 284.00 0.00 0.00 1.66 284.00
0.00 0.00 1.60 668.00 48.19 16.00 49.79 684.00
0.00 0.00 1.83 358.00 34.44 20.00 36.27 378.00
0.00 0.00 1.70 436.67 27.54 12.00 29.24 448.67
1.04 4.00 1.86 162.00 42.18 16.67 45.09 182.67

182.67 /m? 3 Wik

(44867  /md), (13200  /md), (96.00 ), 3.1 FELEREBNEEXERBEHY T

(54.00 /m’) T4,
> >
1467 /m* 9] [10]
’ > > ,
> >
5 [16]
23 KA REHYBE S M ,
H 1.09, > > Defeo and McLachlan!'”
> , > >
D 0.63, ,
> > s > ,
J 057, 161
> > > s ,
> > ;
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®5 TEHEARPETXAEKEDNMEEZHFEEL
Tab. 5 Shannon index (H’), species evenness index (J'), and species richness index (D) of macrobenthos found in the
intertidal zones of Ningjin

H J D H J D H J D H J D
SC1H 0.33 0.16 0.53 1.59 1.00 0.81 0.92 0.58 0.54
SCIM 1.05 066 037 116  0.73 0.54 0.16 0.08 0.46
SCIL 1.08 0.68 0.46 0.30 0.19 0.38 0.06 0.06 0.16
SC2H 1.00  1.00 0.48 043 043 022  1.10 0.69 0.42
SC2M 1.78 0.77 0.74 2.34 0.83 1.30 1.09 0.69 0.46 0.39 0.15 0.76
SC2L 174 087 076  2.03  0.72 1.35 2.12 0.76 1.23
1.22 0.62 0.60 1.53 0.83 0.82 0.68 0.47 0.40 0.77 0.35 0.61
91 [10]
[5]
)
5 [19] [91
( 30~100 mm
) ( 100 mm
’ ) [10]
[9-10]
[20]
32 TERLABEF XY RBEHHAEL
AR A 18] 7 i P AR
45
30 45.09 g/m?, (21] : Shannon-Weaver
182.67 , (H") ,
(H) 1.09 [5.9-10] , 5 , H'<1
, , I<H'<2 ,2<H'<3 , H'>3
( 6 , ,
() 5 ,
[18]
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Tab. 6 Comparison of the ecological characteristics of macrobenthos found in theintertidal zones of Ningjin and the

adjacentarea
() (g/m’) ( /m’) (H")
2009~2010 45 45.09 182.67 1.09
2008~2009 68 99.87 397.70 2.45 [9]
2007 92 81.74 329.67 1.95~2.19 [10]
2003~2004 57 - - 1.89 [5]
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Ecological characteristics of macrobenthos found in the inter-
tidal zone of Ningjin, Shandong

GAN Zhi-bin, LI Xin-zheng, WANG Hong-fa, ZHANG Bao-lin
(Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)
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Abstract: The ecological characteristics and seasonal variation of the macrobenthic community in the intertidal
zone of Ningjin Town, Shandong Peninsula were investigated on the basis of the samples collected from the surveys
conducted in November 2009 and February, May, and August 2010 (representing autumn, winter, spring, and sum-
mer, respectively). Intotal, 45 macrobenthic species were identified, of which, 20 were Crustaceans, 14 were Mol-
luscs, 9 were Polychaetes, and the remaining 2 belonged toother benthic taxa. The dominant species varied during
the four seasons, with the exceptionof Gammaridea, whichwas predominantall year round. The average biomass
from the four surveys was 45.09 g/m” with the highest biomass found during autumn and the lowest during spring.
The spatial distribution of biomass demonstratedthe tendency as medium tidal zone > low tidal zone > high tidal
zone except during spring. The average abundance was 182.67 ind/m” with the highest abundance found during
summer and the lowest during winter. The annual mean Shannon index (H’) of the macrobenthos community in the
region studied was 1.09; its seasonal variation was winter > autumn > summer > spring, and the spatial variation
was low tidal zone > medium tidal zone > high tidal zone. Compared with previous reports of the adjacent areas, all

the biological parameters of macrobenthos from the intertidal zone of Ningjin were relatively low.

(ALt dh: BT HR)
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