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Macrobenthic community and niche analysis of creeks during
autumn in diked tidal flat™

HU Zhi-Yuan, BAO Yi-Xin™, GE Bao-Ming, LI Huan-Huan

Institute of Ecology, Zhejiang Normal University, Jinhua 321004, Zhejiang, China

Abstract In Nov. 2005, the macrobenthic community and niche analysis at creeks in three diked tidal flats were studied
at Lingkun Island» Wenzhou City, Zhejiang Province. The result revealed 31 species belonging to 19 families, 7 classes
and 6 phyla most of which were gastropoda, lamellibranchia, crustacea and polychaeta. In the different habitats of the
crecks (the grass flat; the bank of creek and the bottom of the creek), the composition and abundance of the
macrobenthic differed. There were 16 species in the grass flat, 21 species in the bank of the creek and 13 species at the
bottom of creek. The macrobenthic structure and life forms of the creeks were different in these three habitats, and
showed that the creeks changed regularly with the environment factors. In general, the Margalef’ s species diversity
index: BaC > BoC > GF; the Shannon-Wiener’s index: BaC > Boc > GF; the Pielou’s index: BoC > BaC > GF;
the Simpson’s index: GF > BaC > BoC. The analysis of the niche breadth and niche overlap showed that these two
were closed related to the distribution and density of the speciess which revealed that the niche breadth and the niche
overlaps reflect the species distribution, the abundance and the species ability of utilizing the environmental resource.
Combined with the data of the four times extraction of the density of macrobenthic species, using the Hierarchical Cluster
of between-groups linkage method and the Non-matric Multidimentional Scaling method, these species could be assigned to
several groups L Acta Zoologica Sinica 52 (4): 800 —809, 2006].
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Table 1 Macrobenthic species found in the investigation

2.2 RISy

AN [ AR 35 DR 28 JEC AP 20 A A v A v B e B L 3
20 MRHEFR 1 AR 2 AT A, EOMER LUK LB A AR
(EZLRR PR AEPI R, SRHERLEE 708D M
TR KAV CRBERULIED LA A )
WIRETE, B B R IUR A SRR e
MM AR N 52 0%, BEA — o S0 (1R 1 PR A A 28
R R HLTE IR L0 VH B L O HE 40U IR 55D

['] Phyla  Class

B Family

Al Specie

AR Mollusca 5 A Gastropoda

B8R} Potamididae

TEIERL Littorinidae

B IT2 R} Stenothyridae
[ W SRR Atyidae
Pri%EL Solenidae
WHE R Corbulidae

SN Lamellibranchia

PRIE R Tellinidae
JI R} Grapsidae

THEBIITT Arthropoda 724 Crustacea

WHEEEL Ocypodidae

KRl Leucosiidae

BUFEL Alpheidace

KRR Palaemonidae
WP 2%} Nephtyidae

A1) Annelida %2 BN Polychaeta

Wb & Glyceridae

7Rl Nereidae

AT Nemertina
KIS Nemathelminthes

BRI Chordata i 4 Osteichthyes

TR IRFL Assmineidae

HyR R} Periphthalmidae

MR Assiminea brevicula
AR A latericera
BRAT VR S8 Cerithidea cingulata
RHEBE IR C. largillierti
MR Liztorna scabra

He B MR Stenothyra glabra
Vel% Bullacta exarata

4l Sinonovacula constricta
FEWEIE Potamocorbula ustulata
T ARG Moerella iridescen
KIKJSEE Helice sheni

fiKJ2 8 H. wuana

LM T Sesarma haematocheir
RGBS Eriochier sinensis
KK T Metaplax sheni
HAKIMRE Macrophthalmus japonicus
UM Uca arcuata

VM Ihoplax sp.

Y IWEME Philyra pisum

MBI, P olivacea

FIARBAT Alpheus japonicus

50 FVUF Exopalaemon modestus
WV A Nephthys caeac
KW # Glycera chirori

HAR I Neanthes japonica
HARW A Nereis japonica

PEWNibE Tylorrhynchus heterochaeta
41 4t Nemertean

Z 1t Eelworm

TR Scartelaos virids

KAt Boleophthalmus pectinirostris
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Table 2 Life groups and life forms on species of the macrobenthic community in various habitats

YR Numbers of species

AT Life groups AEWGRA Life forms FE (GF) W (BaC) HWIVAE (BoC)
Grass flat Bank of creek Bottom of creek
T L% Group of surface (GS) J& RIEFRZE Slowly moving 8 5 0
VUK A Swimming 1 2 4
/It Subtotal 9 7 4
T T Group of surface below (GSB) ¥ 7¢I Infaunal 0 6 6
JJE B Caving 7 8 3
/It Subtotal 7 14 9
S Total 16 21 13
GS/GSB 1.29 0.50 0.44

*3 HURESRASHR YRR ZN 2 % Gind. /m?®) Fodh R A= 300 98 A il

Table 3 Density characters of quantitative sampling and the niche breadths of the macrobenthos species

wdes  GF BaC BoC GF  BaC BoC  GF  BaC BoC Total ~ Percent  Niche breadth
FIAUTE IR A . brevicula St 40 60 0 40 60 0 76 68 0 344 35.871 2.178
HAWA N. japonica 2 0 20 12 0 2410 0 32 16 114 11.887 1.956
AR A . latericera S3 6 12 0 26 120 2 8 0 88 9.176 1.394
JLIEE U . arcuata S4 8 16 0 10 16 0 10 24 0 84 8.759 1.352
R Ilyoplaz sp. S5 10 16 0 6 14 0 16 16 0 78 8.133 1.309
RHAUIE TUR C. largillierti S6 14 0 0 24 0 0 16 12 0 66 6.882 1.023
21 1 Nemertean S7 0 10 4 0 6 4 0 8 8 40 4.171 1.251
T RRERA S . virids S8 0 2 4 0 4 6 6 8 6 36 3.754 1.230
MR H . wuana $9 2 0 0 0 8 0 0 6 0 26 2.711 0.526
4 it Eelworm S10 0 0 6 0 0 6 0 0 6 18 1.877 0.868
HHIEYEIR E . sinensis S11 0 2 4 0 2 4 0 0 4 16 1.668 0.827
LA T S . haematocheir S12 0 0 0 4 2 0 5 3 0 14 1.460 0.350
FEIWE S P ustulata S13 0 0 0 0 0 4 0 0 6 10 1.043 0.491
BRI IR C. cingulata S14 0 0 0 0 0 0 6 0 0 6 0.626 0.124
WL N . cacac S15 0 0 0 0 0 4 0 0 2 6 0.626 0.366
FAT WIS M . iridescen S16 0 0 0 0 0 0 0 4 0 4 0.417 0.082
WK T M . sheni S17 0 0 0 1 0 0 2 0 0 3 0.313 0.096
HURSE I L . scabra S18 0 0 0 2 0 0 0 0 0 2 0.209 0.070
HAKIRE M . japonicus S19 0 0 0 0 0 0 0 0 2 2 0.209 0.129
LICJEIE H. sheni S20 0 2 0 0 0 0 0 0 0 2 0.209 0.061
BT Total 90 140 30 115 148 38 159 189 50 959 100
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Table 4 Niche overlap among the species

BT R IR s A 4 A, A AR AT 5 B b
KWF N (3) Tife s ik i v A a8 A
(ANEE 2 AN #2247 58 B B 5 /)
N 0.1300, WERA VAR PR RAT WIS . T
CK 7, HRSEEIR. HAKIREE., JLC)7m; It
HBRAT P S IR R A A b A — A, ]
PR EET | ARSI, HAESMRERENT
W%,
2.4 ESMEBE

KA Pianka 1) & f5 400T 545 2 1) 2 BUFE
SRTHE 20 MM AES N ESEWER 4, EE
P B K /N S AN YIRS B 20 AT (A7 R R0 53 A (1)
B AR IR AE O

Siijim S2 S3 S4 S5 S6 S7 S8 S9  S10 S11 s12 S13 s14 SIS S1l6e S17 S18 0 S19
S20.291
S30.839 0.152
S4 0.959 0.353 0.796
S5 0.989 0.309 0.781 0.957
S6 0.734 0.059 0.923 0.660 0.655
S7 0.245 0.975 0.133 0.290 0.266 0.037
S8 0.201 0.930 0.097 0.202 0.201 0.091 0.924
SO 0.791 0.242 0.469 0.703 0.780 0.451 0.154 0.229
S10 0.000 0.890 0.000 0.000 0.000 0.000 0.882 0.946 0.000
S11 0.061 0.920 0.037 0.067 0.066 0.000 0.911 0.953 0.042 0.995
S12°0.738 0.149 0.730 0.673 0.637 0.779 0.095 0.175 0.685 0.000 0.020
S130.000 0.649 0.000 0.000 0.000 0.000 0.755 0.785 0.000 0.690 0.685 0.000
S140.472 0.000 0.224 0.257 0.433 0.353 0.000 0.154 0.688 0.000 0.000 0.604 0.000
S15 0.000 0.564 0.000 0.000 0.000 0.000 0.618 0.769 0.000 0.676 0.670 0.000 0.882 0.000
S16 0.356 0.265 0.125 0.517 0.365 0.220 0.167 0.170 0.350 0.000 0.000 0.312 0.000 0.000 0.000
S17 0.584 0.000 0.596 0.413 0.483 0.706 0.000 0.126 0.566 0.000 0.000 0.885 0.000 0.828 0.000 0.000
S18 0.344 0.000 0.724 0.354 0.223 0.730 0.000 0.000 0.000 0.000 0.000 0.682 0.000 0.000 0.000 0.000 0.589
S19°0.000 0.502 0.000 0.000 0.000 0.000 0.637 0.485 0.000 0.426 0.424 0.000 0.752 0.000 0.355 0.000 0.000 0.000
S20  0.424 0.224 0.256 0.464 0.489 0.000 0.283 0.057 0.000 0.000 0.074 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

T A M2 3. The species’ codes reference to Tab. 3.
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Table 5 Diversity indices of macrobenthic communities

FEMEFEE: BaC > Boc > GF; Pielou A E+a 4.
BoC > BaC > GF; Simpson fL#J¥#5%: GF >
BaC > BoCo

Margalef f8%1 S Shannon-Weiner 541 H’ Pielou %1 J Simpson 8% D
GF BaC BoC GF BaC BoC GF BaC BoC GF BaC BoC
TF87 1.111 1.619 1.176 1.501 1.718 1.494 0.838 0.782 0.928 0.274 0.243 0.253
TF92 1.475 1.801 1.649 1.633 1.830 1.882 0.785 0.795 0.967 0.236 0.224 0.163
TF97 1.776 1.908 1.789 1.769 1.973 1.881 0.768 0.823 0.905 0.266 0.193 0.181
—&— Margalef S —l— Shannon-weiner /' —&— Pielou J —>— Simpson D
25 -
2.0 -
1.5
1.0 -
= e *
05+
- — =
O J
GF BoC

Bl 3 FESTR R SR 2 FEE TR

Fig.1 Diversity indices of macrobenthic communities in different habitats
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Fig.2 Hierarchical cluster dendrogram of macrobenthic species base on the Euclidean distance

Species’ codes reference to Table 3.
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Fig.3  The 2-dimentional MDS ordinal configuration of macrobenthic species

The species’ codes reference to Table 3.
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/DIF, AR Pielou S5 FEFREL ] H1JEAE 3 KAEB P i
W DR EBORE I 760 9 JES & BRI AE R AR 22, i L
EAZ A AR AR AR, Sl 5 2R B A L
B . X — X Shannon-weiner T82X H' B K/
Wit TYGEER, A H A3 SRR AT,
— eI IRI AL, S AR RN A (R SRR
(Kvalseth, 1991; Magurran, 1998). HL¥E F 4
FlEAR LRIV R B £, (HEME J 76 Rk B2 BT
HHB A E/N, FTLL Shannon-Weiner 880 H'7E
S BT & GF< BoCo 1 AH X Simpson 8 % &
REL D WAk LB, A IR 4% o ) 2
o, B B AT DIRRE RS R,
VNI A e, e AL T R PR R B 40% Ao A, B
B AEIE IS AR B A+ 1 &, ¥ Simpson
PR i 5k M B
3.4 PIRERERHET

MRS 45 A Hn, 35— R P2y
FI AR TE, X SRR B 2 AR
P TS A — AR, AR DU R 2[R ) S
FHZEAKR, HIILE 0.900 LA bo 56 =S yhh,
T SRR A A s (R, A A 5 J5E A X 2
AN HE L — e [ ) A A T B A
LB R B =K R, AR A T Y R
N, AR B AR A R AR AR, 1K A
X B R oy AT AL D, IR AT RESE AT, X
AAREE R ES. JLPgklt (S10) R g B g
(S11) LM e ik A AN % L,
AL T BT Ry v e A, P e B R A e
W, TPARYEIE AT T IO MRS, (Heds
SRR SR A R 2, fERBE LS &N
Wig (S13). Wb (S15). H A KR
(S19) AFFAE—HL, Ft LA 5 A9 o A8 26—
Ho ATLUE AR L, 2 R SR g B R (A
EAG R, A DU YA RS AR o 4
T o IX LIRS AT AL R R 2 IR S R, A
RFAH I g Sl R, (A &5 SRAE 1R 5 A A
MR RE IA % CGHEMHEE, 2005¢), HI5
Az A T BN AE AV EE B AE I KN 5%
3.5 B BT TR AV Sl 0 o 5 0 11 5

| 52 DX Py Vg o K 28 A ) ) b v 54 5 [ —
DI 1 AR W v TR AT Sl ) B v 5k (B =
25, 2005b) A X . X2 W HE B K Y SR A

ENYIRER G S R, EEERBLAE LU LA
Jrmle (1) FBIERIX A7) mp A 267 96 B d K IR AR
ARV HARVRRAIRIE. ARMER L
ASLTEE T R AWK X Oy HAR Y d, 21 MR e,
Ferp g BOMER dfe B B X VA R R AR 2
AL ABAR D, AE B ARBEER B T LT,
IR A . (20 WAEZS A RS EK
A, HTFHAWE, A1 HZ A B IR MELR )25 ]
AL RAT L, BT RAIX 3 AN R A 2 18]
AR ESEIA N Z . 0 HE R RE
PIRHAERS L R AT 70 A, BTN R A Al
M 2 WA S BB L, KBt
T B IR A A T AN IR A 2 A 1 SRR
11 NP7 e 10V N 5w T e = R Pl
(MR T AR, LIRS R R, A
A1 AL W) B A AT RGBT
1 AR T PR e A e ) SRR AR S R A
I e R TR B A S/ R X
FIA R e, AR 2 7 R KA AR, A
AN A AT R ARLE, LRSS 7 S )
WA (3D FIEDC N AR BN s Y RE I 1K R
RSt AT 2257 o ZIFAULH B [ B2 XA 9 v S A
K, TIAE A SRMERR P &AW B B R . I 5EaK
(¥ A= A TRl B DX P ] 9 v ) B AR MR 2
Ko BRI MR REEOR, 1
| B2 X Pl v o 0 5 i dze e LU AE A AR MR A 1 T 2
%o BARZYII — Le PR WAL MRS . ARG
8, XA ECRAE HARMER A PR . B
WRBLIE KT JE A Bl P A v A2 A 10 3 B st IR (5 2%
H,2002), BIRSECT KBNS SR,
JEI R A 1472 A M - 38 e 5 14 BE AL 1 o ) AR 4K
A8 KT JERA B W AV S5 R B 2 PR R A T
AR o A7 R B B K IRAR SR i 1R LR AT
(i i 2/ NI
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