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Characteristics of Macrobenthic Fauna Communities in
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Abstract: The characteristics of macrobenthic fauna communities in the three salt marsh successional stages [saline
algae stage (SA), Scirpus mariqueter — Scirpus triqueter stage (MT) and Phragmites australis — Spartina alternflora stage
(AA)] were studied during 2001 to 2005, in new emergent shoals, Jiuduansha (Shangsha, Zhongsha and Xiasha), an es-
tuary of the Yangtze River. The results showed that the Shannon-Wiener index, the Pielous Evenness index, the density
and the biomass of the communities in each shoal all had the same sequence for these successional stages. This sequence
was MT > AA > SA. The dominant life forms at SA and AA stages were infaunal and caving respectively, while those at
MT were adhering and caving. The community structures at the same successional stage in the three different shoals were
all quite similar and those at the SA stages had even more similarities. However, there were obvious differences among the
community structures at the three successional stages, especially between those at SA and AA. These results implied that
there was some environmental gradient variation along the successional sequence, and that the salt marsh of the different
successional stages had different effects on the macrobenthic fauna communities. Accordingly, the macrobenthic fauna had
some adaptation properties to the specific habitats of the different stages.
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KR H R 2 B EE S (Angradi et al,
2001 )o BRL—ER VEAH B XTI ATG 3 490 52 W) 4 BIF 58 0
J7iZ ( Capehart & Hackney, 1989; Levin et al,
1998; Yuan et al, 2002a), fHIEERTHARL 7B
Xt SR A SR ) LT S AR R b, H 24
TFHB 43 AN T8 Hb (4 XF BESE B0 F 5 ( Levin et al,
1996; Talley & Levin, 1999 ). 5%k VA 2 Hh i 5 41
HRFR A . R O R T R AL 1) DR BB Y AVG 2l W s
MEAIBFTE AR WIS, (U T B — R A T
AT st 1] RUBE B4 JEEATS Sh e v BT TS ( Craft &
Sacco, 2003 ), X FEhH P HIA [ B B R
SYIRTEE R IE IR SE IR WA IE . PSSR T AN
TR YT BOR BRI Sh IR A, ANURT LAE 7R A
[l VR IO R B JEAT S e v B2, i EL AT LA
R TRIR AR S R G A S T R S I SR At
SERRTERE

1 MREFZE

1.1 #HREXEBER

ARG BEA LI F1 52 N T8 52 W AH X /)N
HBT A VDI ——JLBE N B 5 it ST ERTEAS
[V o BRI S BV AR IE . TLBE AL TR

TLRESZ AT, F 20 e 50 AR EE HKE, Mk
. ST =S A (31°06'20—31°14700”
N, 121°53'06"—122°04'33"E ), ZRPGHK 2 18 km,
FALTEZY 13 km, 0 m FFIRZ DL BRI LYY 115 km?,
—5m &L EFY 315 km?; R AW RGN, PU
ZEor . R 15—16 °C, I A AR
H27.8C (7 H), BMMHFHAE 3.5 C (1
H); FHEREAKEZL 1100 mm ( Yuan et al,
2002b )o JUB VP ILAT m EAEY 15 B, TR SRR IR
B A ERTE S0 A0 SR O BRI 8 25 (SA ). T
W E— L ( Scirpus riqueter ) 5 (MT ). F735—
HAEREN (AA), TR B B 4 70 AR AE,
T ERIVEAHN A E R BE (Tang & Lu, 2003 )s
1.2 REFERERLGE

I (B, b RF YY) BRERER T
SRR B, 256 GPS & fr, FWE R
FEOE (B 1). HE—I0IE 6 NEED, AR THIALN
25 em x 25 em, BUFEIREEN 20 cmo %€ 2 R AF [
BF, SEFT R TR, WSO A o SR AEAE J JR] 30 1) SIS AV
S, AE KR ISR A DX KR JE G 5 9 ) il 28 21 1 A
#HFE. A 1 mm fLH B MTEE T, REOCRE
Wi Sh s, 3 10 % W9 AR 7R B bR iR 18 o, 2l
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Fig. 1 Sampling stations in the three different shoals of Jiuduansha

al. a2. a3: LVPERTIBEB B . W = AR B — R BB B . T A — AR OR R B R AR A
bl. b2. b3: VM ERENBRREESAL; el 2. ¢3: T VAN E RS B B A RAE S 0 o

al, a2 and a3 stand for the different sampling stations in saline algae stage, Scirpus mariqueter — Scirpus

triqueter stage and Phragmites australis — Spartina alternflora stage in the upper shoal of Jiuduansha re-

spectively; bl, b2, b3 in the middle shoal and cl, ¢2, ¢3 in the lower shoal correspondingly.



439 MRS QYT It = AR B BER R AN 2 M 1 7 AT 413

[] 52 56 35 % 5 K oy B Ab BE . 7E 2001—2002 4F 1.
5.8 L JUB b R B i G 5 49y 10 2 SR A 1 i il
E, F 2004 4 4. 11 & 2005 4F 11 A 24T T 4h5E
1.3 KEBEREFRBYS

WA RAR I FE L YL PR DL, 275 Day et
al (1989). Yang et al ( 1996) & Fan et al ( 2000 )
SERTAE, AR AR O (1) WO ARG
( group of surface, GS), FLHHIE FFE R [ Fiks)
YIIE R Bl P KGRV WE ( Crassostrea rivuaris )+
Ve At ( Balanus uliginosus )] FF KIS AL [
JeMAERH . R S H AR
( Corophium sinensis ) M JILFPEGER 5 (2) T T AETE
¥ (group of surface below, GSB), fUIEIEAAL [ 3
FENFTAR . 2B, BRI —FAE ( Ne-
mertini gen. sp. )] FERL (P e ), U
GS. GSB 7r B /R FATERE . T A G
MR, LL GS/GSB E/R AN A $h ¥ T8 B BEAY BR300
P2 TR S P B BB S
1.4 HiESH
1.4.1 ZHPENEE R Margalef ¥ F & B2 45
# (d ). Shannon-Wiener ZFEMEFRE (H') LUK
Pielou B 2JFEFR % ( J') W EY R ZH4PE (Lud-
wig, 1988 ).

Margalef )51 3= & BE 544 -

d=(S-1) /InN (1)

Shannon-Wiener 5% :

H = > Pilnpi (2)
i=1

Pielou ¥5) T8 %% .

J =H/H s H e =InS (3)

K, s HEFMEE, N AEAEE, P R
AMREL G BANEREI LB, SRR R 2R
1.4.2 HEMAYEZESEEWIT X E
B9 = AR BER T AT Sl iV 1) - 345 B AT
P e AT IR R 2= o ( One-way
ANOVA), # =P EBAAER EEER, 1
SPSS12.0 #4122 S W EMER I (1LSD L2 HE I
LN

1.4.3 BEERESHDT s 3 B Eds & oy
HEEAL RARHEAL 5, E Bray-Curtis AHBU: 0 5 A% 3
fii b, AAEHSEREIRSP (Cluster) (R
SEREEE ) FIARRE R 2 4EbREEHERE (MDS ) P Fl

HOR, DU T 5870 b R 7R 25 ER T8 1802 B BOR RU A
SIYIREVR SRS SR . ML Z R, Cluster B 7E4R
FEGREY “ FSRATAL” DA A PO Sl A8 L ) S5 201 ] £
FE S AR, SR TE A AL AR o T A SR T 2L R
FIEIAE LRI OC R, TR e TR A5 R B
WA, 5 BRI R 4 U BB B ( Zhou &
Zhang, 2003 ); T MDS W % 25 b Jié 7 A A ] £ )
HRPIARRIOCER , AT RE T A M F kIR X T LA
HESE W AR A2 Wy B0 BT RR RE B L, B o AR AR
(stress ) FYE [ H Wy — > — 4k MDS 79 #1285 SR A
AT FH . stress < 0.01, &5 & 5220 15 1;
stress < 0.05, A5 5 stress < 0.1, FEARTF;
stress < 0.2, ZERAESHMAE, (HIHLEAT A AT
&5 stress < 0.3, &R ILTFRAEEW, Al fF
( Clarke & Gorbey, 2001). FiREIEBNITE LI
CLUSTER H1 MDS 734 % ffi /] PRIMER 5.0 Z¢i1%k
HAL5E R

2 HRESW

2.1 FEFKEFRMAR

SBPILIE KRR BRI S ) 42 B, JE 4
174916 H 26 B (3 1), AW 52801 21 F,
5 50.00%; A 12 Fh, 5 28.57%; £k
6 ', i 14.29%; HABTCH MY 3 A, 5
7.14% o

MR SRSl T 1 (8] 2), Fhisiek
BB R TR Zh A 14 B, DAERIKRZh (7 )
MW SEsY (6 Fh) FhEEZ (2355 X — & B
Bt S 50.009% 71 42.86% ); ZBEAA
—Fis T R R B 25 B ey
RSP H (13 B, 5T G BUE A B )
56.52% ); ZBHRA 40, FEXEEHEHERS
B P —HALKE BB 18 Fl, LR 5Esh
B2 L (8 Fh, o o T = B B W b B B
44.44% ), (AFRERDE, EX—BrBHB T iR
B4y R —Fh Al

2 G B AR 1 BRI AR TR SRR R E L3 2. 4
DUEEZERT B RAVRG S RETS LUK A B A 3R AA 5l
YIlsede SO, AAEWIE ( Corbicula fluminea ).
2] W S ( Potamocorbula ustulata ). P [ 2% 85
( Glaucomya chinensis ) 1 %i % ( Sinonovacula con-
stricta ); TRV EC AN VKR B 1) T 5E sh i s £,
TC S BB ) 5 i = B — i B - DA B
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Tab. 1 Species, life forms and distribution of macrobenthic fauna at the three salt marsh successional stages

BB BL Successional stages TG Life form
FIZR Species SA MT AA IN CA AD  SW
A1 Nemertini gen. sp. + *
Z WP B Nephthys polybranchia + + *
YEWIVPAE Tylorrhynchus heterochaetus + *
[BISE 5 W)VD R Dentinephtys galbra + *
225355 . Heteromastus filiforms + *
/NK B Capitella capitata + *
I 3 Notomastus latericeus + *
M Corbicula fluminea +++ + %
%459% Sinonovacula constricta ++ *
FEITENS Potamocorbula ustulata +++ *
HESM Glaucomya chinensis ++ + *
JEVTHYE Crassostrea rivuaris + *
HUVRIR Assimiea sp. +44 + %
JCHPITIR Stenothyra glabra + ++ + *
R Assiminea violacea ++ *
A ATEIR A, latericea ++ *
BUC AR Bellamya purificata + *
HH AT I Cerithidea sinensis ++ *
PI2 Bullacta exarata ++ *

PHETE Balanus uliginosus +
FJUF Gammarus sp. + *
MAREIER Monoculodes sp . +

+

TLIEMEIR #9HF Monoculodes limnophilus *
HPAEIR RS Corophium sinensis ++ *
HAE MK E Synidotea laevidorsalis + *
HR YR Exopalaemon carinicauda + *
FHUF E. modestus + *
IRV Tlyrplax deschampsi +++ + *

KEJEIE Helice tridens tientsinensis + +++ *

WIRJERE H. tridens sheni + + *

o B KIRBE Macrophthalmus dilatatus ++ + *

HP YL EEIE Eriocheir sinensis + *

AR Orithyia sinica + *

Teti M FE Sesarma denaani ++ +++ *

LIEANTFHE S, haematocheir + Tt %

5824 Philyra pisum +4 *

ELRZEIE P carinata + *

LR A V8 Paracleistostoma cristatum ++ *

IR Uca arcuata + ++ *

R Seylla serrata + *

X H 4 Diptera + ++ *

B 4 Ht Chrysomeloidea T4 *

&IT Total 14 25 18

SA: JUBHVPEEBIERE B MT: 1 =0 — BB AA: PE—HAOKFHEG + 0 DM < BB 1%; ++: HE
MEBI 1%—10% 5 +++: > BRI 10%

IN: JENEL; CA: JURTL; AD: R EMEERL; SW. BRKRIE; « FoRizdmalihsl,

SA, MT and AA stand for the saline algae stage, Scirpus mariqueter— Scirpus triqueter stage and Phragmites australis— Spartina alternflora
stage of Jiuduansha shoals respectively. + : individual number < 1% of the total; ++ : between 1% - 10% of the total; +++: >10%
of the total .

IN, CA, AD, SW stand for the life forms of infaunal, caving, adhering and swimming respectively. * stands for the record of the life form.
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Fig. 2 The species composition of macrobenthic fauna
communities at three salt marsh successional
stages

B P75 15 LI EE 1 (For the meaning of the symbols see Tab.
1)

(R F ST RIS G A XL, ek IC AT B A 24 2
W, N5 R E] 2 Fly R EE— R OK B B
RUBRBIR ST YRR G, ORI IR Y
B G B A GS/GSB fEMIK N 1.8, 0.25.
0.38, RWIAIERMAAEME S S MY B S
RAEER B R B MAEEAR K22 5, Wi AE = S5 4R A8
AR B B ] ) 2 S AN o
2.2 BEMEYE

ERVR R 5 = AR BRI AT 3 W i % 1Y)
Py B RT3 A i R AR Ik 1 — b R R — R By
Br> PEE—HALKEER B > Bh BT R B, & (A
- 1% B 22 S .25 ( One-way ANOVA, P <0.01 ),
A (W E )2 5 B & ( One-way ANOVA,

%2 SORBRSME AR LR KR R BT
Tab. 2 Macrobenthic fauna life form and life group numbers at the three salt marsh successional stages
ARG RYFIAE TG B Life forms and life groups SA MT AA
A TE AL WEVK AR Swimming 5 2 0
Number of species for each life form JiE BB Adhering 4 3 5
JEE N Infaunal 5 8 5
SJEY Caving 0 12 8
EREEL L T L4 GS 9 5 5
Number of species for each life group i F#f GSB 5 20 13
GS/GSB 1.8 0.25 0.38

PS5 LA 1 (For the meaning of the symbols see Tab. 1),

P <0.05). V% EELEH = — i F B S #h
WK Be . P —E AR KT [ B () E A7 i 2
S, MR MF RO #2855 V24 Yy WAL A it
SR R B S R i 2R I B WA A 2 2
7 (%£3),
2.3 AEEHTHSEYE

4 mTAL, LB B o TR AT YRR
A P BETS 1 Shannon-Wiener $5 %50, Pielou 4%]
JESR RO i R — R B R B > M - ELAEK
TR B > ER BB IS BL, Margalef )0 5 FE 45 £k
TE =AY [R) 80 B B 22 ) WU A 48— 19 22 AL AR
o Fhitd LB BL R H B b, HAUE R
IR IR R s, 2R 1
H— B R 2, OF HACS R G e
( Ilyrplax deschampsi ). TRIR ( Assimiea sp. ) IR
PEREAZAE R R, R R M - |
TERE B By Wy R g B e b, A0 3R Je v AH T
( Sesarma denaani ). KUHEJEEE ( Helice tientsinensis )

ANRELFD E] 3 AT R AR, 2R SR
(o FH T =AU 85 80 B B 1) 4 o 50 R S e A 34
TR H 283l 1 04 57, ALY Margalef #7426 B2
FEEME A LI 5 — AR LR
2.4 BEBRRSHRE

RIS AR WA 3 FrR: H 9 DU T
AR B 4L al. a2, a3; b2. b2. b3; cl.
2. 3EN—4l, MAEF LY. R, TR
TIHEHT B, W = R — R B, PR —HAE
KIEEBEL. ATOL, 4B BE KRR G sh 9 B 9% 0T LA
XA HR, Hrifg =t — R B 5 P — 1
FEKBE By B 22 [ AR AR AR A 1

HEF 3 W25 Fan & 4 7R« stess =0.04 < 0.03,
VA X — I AT ARG b g R A (B AL R o X
MR ITRERIITEE A, g = A VDU AR [R) R
W B v B B IS Sl RV 23 ) ) o3 B — AN
11 HAE RS A A AR AR R Vi =48 J B — e B By
BORUE 35— H AR BB B ] () 3 40 0 BB 28 1L [X 43
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Tab. 3 Densities and biomasses at the three salt marsh successional stages ( M + SD )

i H Ttems

MT

AA

SA

¥ Density (ind*/m?)

368.00 = 209. 84"

43.17 +24.68"

160.00 = 28.62"

21.93 £ 16.50®

120.00 = 62.99"

12.71£9.13"

Y Biomass (g/m? fw )

G FRARFRFERPIE 251K 0.05 2EKFE (LSD %), n FEARZK R,

Different letters after the mean value of the same item stands for significant difference at 0.05 level (1SD ), n stands

for sample size.

R4 AR 3NN RS KBRS MBI S M

Tab. 4 Species diversity of the macrobenthic fauna communities at the three shoals of Jiuduansha

KL Sampling stations

ZHPEFREL Diversity indices

al a2 a3 b1 b2 b3 cl c2 c3
FA - A NHE%L Shannon—Wiener index 0.20  0.50 0.44  0.89 .12 0.94 0.12 1.35  0.56
YJ5IBEFE X Evenness index 0.19 0.36 0.22 0.40 0.49 0.41 0.06 0.61 0.25
FE BEFEEL Richness index 0.36 0.61 0.95 1.36 1.46 1.32 0.97 1.81 1.15
TSI XIAIZE 1 (For the meaning of the symbols see Fig. 1)
50
Stress: 0.04
60 F
i
2
g 70t
wn
ésw
5
[an}
90t fL‘ FW
00 a1l bl b2 a2 @ 3 a3 b3
Bl 3 A R AT sh TR 1 S5 g R 2% B4 JUASE LRI S BE o5 A B it 2 e bn E HE P

Fig. 3 Dendrogram for hierarchical clustering of the nine
stations, using group-average linking from Bray-
Curtis similarities on ~/~/ -transformed abun-
dances

EIHAF 5197 LR 1 (For the meaning of the symbols see Fig.

1)

3 Sm5iTie

TR SC B R BT B2 B BEOR T R sl W A v 1)
ki, W YR k2R R, JFERZE
YU HA PRI O BEsh I 25 5 R SRR
Feortrh, FhTER Y BOE So AL A BAT 4E
WOAEY TR T B X A TR o AR B R 5T 2R By
Bk b, KT Heimsm gL, Al T 24
st Z e, MRS B . 2B, W
B8 ) 25 AT Sl ) 2R B B B AE AR (Rhoads &
Young, 1970), MIi& 3-8 &Mk B JIE N BIERE (T g

(stress =0.04)

Fig. 4 MDS ordination of the nine stations based on
/~/ -transformed abundances and Bray-Curtis
similarities

EIH 45 1) & LRI 1 (For the meaning of the symbols see Fig.
1)s

AR W5 W 45 ) R e Uk G A Al v i H AP (B
ARl ) A, RIE TR RS AR AR
T VTG | U8 A a3k P A 5FE 5 P AR 5 9 2 ) 2 1
I SR IR M AR R . EhIT S B AT O E R
A RRE AR S Yy, EX S0 AT 3l 4
FEVE AR . o3 A ke EEAE RIS B A | TR AE
( Dethier & Schoch, 2000) FJFZMFH-ABIE . Cluster
K MDS ZrAfr & R R MY, Lk, B o
T UNER BT G B sh W R AR DL f s, X
Sz e 1Y R S W B A B e B MBI R A A
Ab YR R TR B B 1) T A8 B — B B K
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RS RER IR R 2, WE . EYw L2
Mt o YR AR WV — e i R T ]
3 o A AR A 0 S RV A R I Y
HAIAE R E N R sh 5 AR 55 09 &2 22 PE ( Edgar
& Robertson, 1992; Trlandi, 1995) LA K 8 #k 19 Ha
T ZE IR YA KRR S 1 JECATE Sl ) A At
FEEYKIE (Capehart & Hackney, 1989) %/
TR SE M A Sh P o0 A e 2Rk . (R — 7 1
S L 8 55 P IR BE ( Frey & Bansan, 1985; Yang,
1998 ) fifi 4y iz A9 T ALY 72 4 ( Frey & Bansan,
1985 ) MMifHASE I AR, hife e 14 5 2 KA 2
WAAF AT 45 (Lana & Guiss, 1991 ). 4
SR R, o E R SRR ARG, W K a4
B, RRRIE S E B A AR SRS, IS b B A
(A FDLTE BB AT B Ay st A B 1) R 4l K DG A 7
JIE PN RSB s b o TV R 55— 5 T2l
Y E P AE S Y T A B X I B ( Peterson et al,
1984 ), AR H F 3553y AT 2 W AL T S kA
BT (Trlandi, 1994 ) MM 52 JES G ol 9 B
TRAER, X TR ST S R R R
My A TG R,

Cluster 73BT HY, ERITEEIS Y B sl Wy e 7% 17 5
FHAB I FP LS A B B N I X A0 ok, I
MTHIHSEWENERGFAEHRWER, 68/
GSB HAERT & 55 W& [ 22 55k, HRm T iX—
Ko T =AE R — PR BOFI M T — HARK R B
[ KA AR S I RE R B 2251, AR I R ek
BrBelm 22 5K, 78 CLUSTER & b3 H & m i
AL, I H GS/GSB EAEM & [ AH 2= 80N, H
FE MDS B o] DL A3 1R, 2% B 4 A48 oAl 9l iy Vg

S
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