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The structure of themacrobenthic conmun ity and nicheanalysisat a tidal flat of

L inkun Island

GE BaoM ing, BAO Yi-X in", ZHEN G X iang, CHEN G Hong-Yi (institute & Ecology, Zhejiang N omal U niversity,
Jinhua 321004, China). Acta Ecologica Sinica, 2005, 25(11): 3037 3043

Abstract: DuringNov. , 2003 to Aug , 2004, the authors studied themacrobenthic community of the east tidal flat of L ingkun
Island, W enzhou Bay. W e found a total of 33 gpecies in the investigation, belonging to 21 fanilies, 8 classesand 7 phyla, most
of then being arthropodsand mollusks The numbersof geciesfound on the high tidal flat, middle tidal flat and low tidal flat
were 25, 30 and 14 Through paired t-testsw e found that themain factor of mpact on themacrobenthosdensity distribution is
the factor of tidal flat elevation; the influence of seasonal variationw asnot evident U sing the Shannon‘W iener’ s niche breadth
index and the Pianka' s niche overlaps index, we found that the N ereis japonica, nemerteans and eelwom s had broad niche
breadths (above 2.80); the niche overlaps anong them was high (above 0. 90) in the quantitative analysison the 21 gecies
present in the quantitative sanple analysis Based on the fourth pow er of macrobenthos density, using the H ierarchical Cluster
of betw een-groups linkage method and the Non-matricM ultidmentional Scaling method, the 21 gecies have been classified

into three groups thew idegpread gecies, the common ecieson the high and middle tidal flat, and the rare gpecies The
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gecies of different groups have different niche overlap characters the niche overlaps relate to the distribution and density of
the ecies The results reveal that the niche breadth and the niche overlap reflects the gecies distribution, the quantity
characters and the gecies ability to utilize the environrmental resource

Key words macrobenthos niche niche breadth; nicheoverlaps hierarchical cluster; ordination
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Table 1 Themacrobenthos gpecies been found in the investigation
Phylum Class Family Secie
M ollusca Gastropoda A ssnineidae A ssiminea brevicula
Potam ididae Cerithidea cingulata
C. largillierti
L ittorinidae L ittorna scabra
Stenothyridae Stenothy ra glabra
A tyidae B ullacta exarata
L amnellibranchia Solenidae Sinonovacula constricta
Corbulidae Potamocorbula ustulata
Tellinidae M oerella iridescen
A rthropoda Crustacea Grapsidae H elice sheni
H. wuana
Sesarma haenatocheir
Eriochier sinensis
M etaplax sheni
M acrgphthalmus japonicus
Ocypodidae U ca arcuata
U ca lactea lactea
llyoplax .
L eucosiidae Philyra pisum
P. olivacea
A Ipheidae A Ipheus japonicus
Palaamonidae Exopalaeanon modestus
A nnelida Polychaeta N ephtyidae N ephthys caeac
Glyceridae Glycera chirori
N ereidae N eanthes japonica
N ereis japonica
Ty lorrhynchus heterochaeta
N anertina N enertean
N emathelminthes Eelwom
Chordata O steichthyes Periphthaim idae Scartelaos virids
B olegp hthalm us pectinirostris
# Gobiidae & Rhinogobius .
Sipuncula Phascolosom atidae P hascolosam a esculenda
* the same below
2.2
2
) , 2. 80, ,
; , , , 2.24;
, (D) ,
0.70 2.00 1 (2)

0. 60
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Table 2 The density characters of quantitative smpling and the niche breadths of themacrobenthos species
High tidal flat M iddle tidal flat Low tidal flat
Fecie .
No A W sp V] A W =] U] A w [S=] U Total Percent N iche breadth
Sl 36 28 32 40 40 36 48 52 10 10 12 16 360 21.71 4.05
S2 26 12 56 60 24 68 68 314 18.94 2.24
S3 24 16 16 8 14 16 28 16 8 8 8 16 178 10. 74 3.16
4 16 12 12 10 10 12 16 14 6 6 8 14 136 8.203 2.82
S5 12 24 22 12 8 16 16 110 6. 63 1.43
S6 20 8 16 16 16 4 8 12 100 6.03 1.45
S7 6 14 20 20 20 86 5.19 1.05
S8 6 8 6 10 12 4 4 6 12 74 4. 46 1.92
S9 24 34 8 72 4.34 0.71
S10 2 8 6 14 2 4 6 16 58 3.50 0.95
S11 4 12 6 4 6 12 48 2.90 0.82
S12 8 18 1.09 0.30
S13 6 6 18 1. 09 0.28
S14 10 2 16 0.97 0.30
S15 8 8 16 0.97 0. 36
S16 8 8 16 0.97 0.57
S17 8 4 14 0.84 0.28
S18 4 4 8 0.48 0.20
S19 4 6 0.36 0.12
S20 4 2 6 0. 36 0.30
S21 4 4 0.24 0.12
Total 168 120 222 230 112 124 270 246 30 28 42 66 100
A: Autumn ; Wi W inter ; SP: Spring ;U Summer
2.3
Spss10.0 3 t , 3 3 ,
, t ) 4 4 , ,
3 3 t
Table 3 Paired t-test anong the densitiesat different tidal flat of ssme ssason
Paired D ifferences
95%
ltam std Std. E 95% Confidence Interval of the t df Sig-
M ean o - Error Difference (2-tailed)
D eviation M ean
L ower U pper
1 Pair1HD -MD - 3.0000 43.4971 21. 7486 - 72.2136 66. 2136 - 0.138 3 0. 899
2 Pair 2HD -LD 143. 5000 38. 4491 19. 2246 82. 3189 204. 6811 7.464 3 0. 005
3 Pair3MD -LD 146. 5000 69. 4622 34.7311 35. 9701 257. 0299 4.218 3 0. 024
H: High tidal flat ; M M iddle tidal flat ; L: Low tidal flat ; D: Density
2.4
Pianka 5
2.5
4 , Spssl0. 0 (H ierarchical
Cluster) (NonmmatricM ultidimentional Scaling,M D S) 2
(1 2 ( 2, stress 0.09413,s< 0.1 )
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Table 4 Paired t-test anong the densities of different ssasonsat same tidal flat

Paired D ifferences

Itan o Std. t df Sig.
M ean Std. Deviation ErrorM ean L ower U pper (2-tailed)
1 Pair 1LADWD 12. 6667 31. 3900 18. 1230 - 65. 3105 90. 6438 0. 699 2 0. 557
2 Pair 2AD-SPD - 74.6667 75. 1620 43. 3948 - 261.3795 112. 0462 - 1721 2 0. 227
3  Pair 3BAD-UD - 77.3333 50. 7674 29. 3106 - 203. 4467 48. 7800 - 2.638 2 0.119
4  Pair 4WD-SPD - 87.3333 67.2111 38. 8044 - 254.2950 79. 6283 - 2.251 2 0.153
5 Pair 5WD-SUD - 90. 0000 45.4313 26. 2298 - 202.8575 22.8575 - 3.431 2 0. 075
6 Pair 6 SPD-UD - 2.6667 24. 4404 14.1107 - 63. 3800 58. 0467 - 0.189 2 0. 868
A: Autumn ; Wi W inter ; SP: Spring ;2 Summer ; D: Density

5

Table 5 Niche overlapsamong the species

No S1 Ss2 S8 sS4 s5 s6 S7 s8 S9 SI0 Sl1 s12 sS13 S14 S15 S16 S17 0 S18  S19 0 S20

s2 0.56

S3 0.94 0.39

sS4 0.93 0.36 0.99

S6 0.67 0.66 0.46 0.42 0.78

S7 0.51 0.98 0.33 0.32 0.53 0.59

S8 0.83 0.26 0.92 0.95 0.16 0.23 0.26

s9 0.32 0.75 0.24 0.21 0.48 0.38 0.75 0.18

S10 0.59 0.85 0.39 0.38 0.82 0.69 0.78 0.24 0.44

s11 0.65 0.79 0.38 0.37 0.54 0.83 0.81 0.30 0.44 0.77

S12 0.32 0.66 0.23 0.23 0.50 0.62 0.64 0.11 0.53 0.46 0.50

S13 0.31 0.75 0.20 0.19 0.46 0.44 0.78 0.18 0.8 0.52 0.53 0.75

s14 0.38 0.35 0.33 0.27 0.38 0.68 0.31 0.07 0.17 0.17 0.41 0.44 0.12

s15 0.41 0.35 0.32 0.30 0.54 0.30 0.20 0.11 0 0.57 0.22 0 0O O

S16 0.41 0 0.50 0.59 0 0 0 0.68 0 0 0 0 0 0 0

S17 0.41 0.60 0.25 0.25 0.21 0.43 0.62 0.18 0.11 0.55 0.63 0.48 0.43 0.23 0.46 O

S18 0.35 0.29 0.33 0.29 0.77 0.53 0.13 0 0 0.50 0.14 0.27 O 0.54 0.58 0 0.14

S19 0.52 0 0.19 0.19 0.31 0.54 0.56 0.09 0.13 0.46 0.55 0.69 0.49 0.53 0 0 0.72 0.33

S20 0.51 0.50 0.03 0.47 0.13 0.29 O 0.45 0 0.07 0.25 0 0 0.13 0 0 0 0 0

s21 0.39 0 0.19 0.77 0.27 0.62 0 017 0 0.15 0.53 0 0 028 0 0 0 035 0 _ 0.47

) 3 : (Group 1)
(Group 2) (Group 3) , , 1
) , 3 2

[11]

[19]
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Fig 1 The hierarchical cluster dendrogran of macrobenthic ecies
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