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Abstract; From Nov. 2003 to Aug. 2004, macrobenthic assemblages were investigated seasonally at the east tidal flat of
Lingkun Island, Wenzhou Bay. A total of 33 taxa, including 21 families, 8 classes and 7 phyla, were found. Most of them
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were mollusks, crustaceans and polychaetes. The species numbers found at three tidal flat (high, middle and low) were
25, 30 and 14. The average value of Margalef’s and Shannon-Wiener's indices were the highest at high tidal flat (2.26 and
2.04), following by middle (2.04 and 2.10) and low (1.02 and 1.50) tidal flat. The average values of Pielou’s and
Simpson’s dominance indices had the opposite trend ; high (0.89 and 0.14) < middle (0.85 and 0.16) < low (0.96
and 0.25) tidal flat. The species belonged to five different trophic functional groups: Phytophagous (12), Camivorous
(8), Omnivorous (7) , Planktophagous (3) and Detritivorous (2) in qualitative samplings. Then 3, 8, 5, 3 and 2 kinds
of species belonged to Planktophagous group, Phytophagous group, Camivorous group, Omnivorous group and Detritivorous
group respectively in quantitative sampling. The density and species number of each functional group did not display
seasonal variation by the two-way ANOVA method. Without regarding the seasonal variation, density of the Phytophagous
group (54.00 £1.41, 32.00 £6.32 and 0 respectively to high, middle and low tidal flat) and Camivorous group (54.00
+4.76, 64.50 £4.65 and 22.00 + 3. 37 respectively to high, middle and low tidal flat) had distinct difference among the
different zones of tidal flat, the species number of the Phytophagous group (5.25 +0.25, 3.75 £0.48 and 0 respectively to
high, middle and low tidal flat) and Omnivorous group (1.25 £0.48, 1.75 £0.25 and 0.25 +0. 25 respectively to high,
middle and low tidal flat) had distinct difference among the different zones of tidal flat. The results show that there was
variation of functional groups among habitats. The Planktophagous group, Phytophagous group and Camivorous group were
the primary components of the macrobenthic community at high tidal flat, the Planktophagous group and Camivorous group
are the primary components of the macrobenthic community at middle tidal flat, then the Camivorous group was the primary
component of the macrobenthic community at low tidal flat. The change of components of macrobenthic community reflected
the change of food source in different zones of tidal flat. Because the plants decreased in the gradient from high, middle to
low tidal flat, the Phytophagous group decreased along the direction of high, middle and low tidal flat. There was no
Phytophagous group at low tidal flat. The density and species number of the Detritivorous group was similar in the three
zones of the tidal flat. In conclusion, there were 5 functional groups in the macrobenthic community including the
Planktophagous group, Phytophagous group, Detritivorous group, the Omnivorous group, and the Camivorous group; there
were 4 nutrition levels at the macrobenthic community with the food resource, then the macrobenthos were the second , third
and fourth level in the system, the first level included the dross, plankton and plant, the second level included the
Planktophagous group, Phytophagous group and Detritivorous group, the third level was the Omnivorous group, the fourth
level was the Camivorous group; which implies the tidal flat with a complicated food web.

Key Words: functional group; trophic level ; macrobenthos; tidal flat; Lingkun Island
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1 BHRAZE
1.1 BN

R B RAL TR BB LA O ZZICAL R B S , W S5, % 8 R IEME H S, T3
10 ~30, BFFTRYH S A IR 77 R B 5 R0, S A0 S HOM R SR DAY, IR R . W RIAF AR E 45 A
TR ¥R RIRR B T LABA S8 45  E  HP  FRIE  , BNE RI A R 900 ~ 1100m 274, Horp, B KERE
B B, BIREFAE, LY 100 ~200m , /NG =i LA g i S 0 B AE K E (Spartin alterniflora) | JRJR
TRVRHHIR, , JURLAH /1N ; 37 38 500 ~700m 24y , KR/ ToMi g , R A ZEFN = i 30 AL B A M 9 BLAE K
B RBURIRS A s R 98 150 ~250m 224, oA B, R R Bk M, R N £
1.2 AL

FER RN, I 33cm x30cm x 20cm B9 0. 1m” B HIRFEZSRETRAE, RALVEE Jy 20cm , 76 53817 . gy
R , &R S DT, R IH A 1om LRI AT T, RBRERW S R4 . siWEAR
10% @ /R EARESE , B SR EN G, KM BRFREERH ML, AR R =3 | s R
REFWER, UHRESE(LERREHFNERERSS REMIME) (1986) KEAEMEN,

RN ZEE K, BB R ]2 5124 :2003 4F 11 J712004 422 7.5 A.8 B, 7B ik T &2,
BEMEZE,

1.3 ¥dEsbs
FRAE YR AT SR V& T s S BRI , BEAT B R S R
Margalef Fp2SF 5 S=(S-1)/InN
Shannon-Wiener 354§ H = - 2 P.InP,
Pielou f3% 5 B8 %L J=(- 2 P,InP;)/InS
Simpson {34 FE R %K D=3%P,

B8 KA Spss11. 0(SPSS Inc. 2004 ) F Microsoft Excel 2003 ( Microsoft Corporation 2002 ) 47 , i 1 B
HE I 200, TEEXHERE T EZ 0 EdE i $onsit,

JEATS Sh Th BE TR BV AR R AR S D BB AT S A AT o AR Se R AR R M B JRRATS S i) £ 1
KEVRISFTHRERF , BT % 3 09 & T R BY AR 304 W] 13 94 2 B3l 42 W & (planktophagous group, P1) & #
( phytophagous group, Ph) . P& 3 ( camivorous group, C). 2% # (omnivorous group, O) M # B & &
( detritivorous group, D) "™, BTk E HENMEHEASEHRSRE RIEMAW R HER, BUERMR 5
IR e RS ™ e BRI 2,

2 HR
2.1 FpRAM
HRAR KBRS 33 (R 1), KRBT 18 H21 Bh, Heb, ¥l 25 F , oy 30 #, R 14 F,
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Table 1 The macrobenthos species been found in the investigation
' ' %ﬁtﬂ?ﬁﬂ‘lm‘%ﬁiﬁ R
{"] Phylum 4 Class #} Family F Specie The' tidal flat the Functional group
species been found
ksl BAEAN #I7B 18Rl Assmineidae SRR Assiminea brevicula HM Pl
Mollusca Gastropoda JL i8R} Potamididae BRAHFIIIESFUE Cerithidea cingulata HM Ph
RERESPIE C. largillierti HM Ph
B8P} Littorinidae MBS IR Littorna scabra HM Ph
B4Rl Stenothyridae  YeIg B D48 Stenothyra glabra HM Ph
P2 R} Atyidae {R48 Bullacta exarata HM 0
AN M EEPR} Solenidae ZL4% Sinonovacula constricta HM Pl
Lamellibranchia ~ #5#5%} Corbulidae FEVA WS WS Potamocorbula ustulata HML Pl
24P} Tellinidae ¥ W BHABYS Moerella iridescen HM Pl
W] HEH F5 &R} Grapsidae IR JE SR Helice sheni HM Ph
Arthropoda Crustacea KB H. wuana HM Ph
LLBAIFHE Sesarma haematocheir HM Ph
Ak E AR Eriochier sinensis M C
WREFE Metaplax sheni HM Ph
H A K HR#E Macrophthalmus japonicus M Ph
YRl Ocypodidae 3B Y Uca arcuata HM Ph
FEIEW U. lactea lactea HM Ph
JB#& Iyoplax sp. HML Ph
FEHEPl Leucosiidae S IEE%E Philyra pisum ML ]
k228 P. olivacea L 0
BHURFRL Alpheidae H Z<g5KF Alpheus japonicus L G
KBIFHl Palaemonidae  FETE U Exopalaemon modestus L 0
R W] BEH HWIY R Nephtyidae  H§WIYE Nephthys caeac HML C
Annelida Polychaeta Wb &R} Glyceridae KWYWE Glycera chirori HM C
&P} Nereidae HZRI¥ & Neanthes japonica HML C
H ZsY) 2 Nereis japonica HML C
W& Tylorrhynchus heterochaeta HM C
i’feﬁﬂrj 4 i nemertean HML C
iﬁiiﬁzl thes 2 1 eelworm HML D
BRI EEEN P R Periphthalmidae ¥ 3% Scartelaos virids HML 0
Chordata Osteichthyes K Boleophthalmus pectinirostris HML 0
2 Pl Gobiidae il jE 1 Rhinogobius sp. HM 0
ERHMT] EREAM  SRELH AOEREL - 5
Sipuncula Phascolosomida Phascolosomatidae Phascolosoma esculenta

(K EH Low tidal flat, L; iy Middle tidal flat, M; 5 ¥i7F High tidal flat, H; itk & ¥ Planktophagous group, Pl;{H & & Phytophagous

group, Ph; Py # Camivorous group, C;Z&E& # Omnivorous group, O FIF/B & & Detritivorous group, D

VAR R BRI A S LR RS 35 B s Fn3h 35 s 3, 23 3008 13,9,5 B, B 16 27 #, &5 B
81.82% , ARV E BB, A MEIR R R R ECE AR (B 1) ., B TEEXNER T Z 4G
FRUH & BRI AR HER R B E(F, =33.76, p<0.01) (BEFNHLREE
ﬁ(F&6 =1.72, p>0.05),
2.2 EYEBHHERETEHE

S RIHEAT 4 N EREE B EN - REEXWHE R 2007, 8BRS R 5 B : Margalef 38 404 [F]#)
WHZFREE(F,=58.40,p <0.01) ,FHRERABE(F, s =1.94,p >0. 05) ;Shannon-weiner $§EA (7]
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A R AR B (Fy 6 =123.71,p <0.01) ,FVWRIZRBE(F, 5 =5.59,p <0. 05) ; Pielou 35404 [7) 17 6]
ZFRMBE (F,5=29.05,p <0.01) , FEFREFRABZE(F, 4 =4.15,p >0. 05) ; Simpson 5 ECA [&] 5177 7] 22 57
WBE(F,=35.21,p<0.01)  ZWREFABE(F,=1.35,p>0.05), H_EF]HIBx Shannon-weiner 5%k
FLEBENETEERI, His BT R A RE, KU LI E NS5 RE 2,

. 16.00 - B Z{ Agtumn s J
% 14.00 | B % Wm.ter 550 — A —— D'
;& 12.00 O % Spring £ 200
e 10.00 - D & Summer =
Kg 800F = 10
&L 600 gm 1.00 -— -
2 400 - 050
é’ 2.00 |- 0 x x — |
0 —= S ' High Middle Low
WM High  HilHF Middle B4 Low S Tideal flat
B 1 AR A RS E BB RA RS M5 B2 WA RS KRR Y RS I B R R
Fig. 1 The species composition of macrobenthic communities at Fig. 2 The diversity indices of the macrobenthic communities at
different habitats

different habitats
F2 BUEKREREDHDEZRS RS

Table 2 The diversity of the macrobenthic communities at different sites

FE B Index
4 Season Margalef S Shannon-weiner H' Pielou J Simpson D
REW  CPEW AW REW PEW R REW PR W REW e R

High Middle Low High Middle Low High Middle Low High Middle Low
X Autumn 2.54 2.12 1.17 2.27 2.01 1.49 0.86 0.81 0.93 0.13 0.19 0.24
A& Winter 1.88 2.07 0.90 2.04 2.08 1.33 0.93 0.87 0.96 0.15 0.16 0.27
% Spring 2.22 2.14 1.07 2.29 2.16 1.58 0.89 0.84 0.98 0.13 0.14 0.26
E Summer 2.39 1.82 0.95 2.37 2.14 1.58 0.88 0.89 0.98 0.13 0.15 0.21

2.26x 2.04x 1.02x 2.24x 2.10x 1.50+ 0.89x 0.85zx 0.96x 0.14x 0.16x 0.25z
SE-14 Average

0.14 0.07 0.06 0.07 0.03 0.06 0.01 0.02 0.01 0.01 0.01 0.01

2.3 ZhEER MR ET B

ERPHAIINFFENRE 40 EHEE 2 ARES M, ZRETH BBRE 2 M, € RIS
AN :3,8,5,3 Bl 2 . FRFAEYRFH RV YR RS , AR s A1 VR I R R
Yrip R AR STIR , WM E IR ARE KUY VA M B A VR, HRE YR NERRA
YRR BB R H RPN R . S INREREE 0 AR B A I3k 3,

I E B BRI EE (R 3) TS RBAER WNRR T £01, BAGRINER 4,

£3 EEEARGOAR R EREE
Table3 The data of microbenthic functional groups in quantitative sampling

iR Tidal flat
e IR FW High WA Middle TR Low
Functional gowp % & & H & & & HE % & & &
Autumn  Winter Spring Summer Autumn Winter Spring Summer Autumn Winter Spring Summer
BE HEHC 64 4 48 60 58 56 76 68 18 18 20 32
Density BEEED 16 12 12 10 10 12 16 14 6 6 16 22
BEO 4 0 28 18 10 4 40 20 2 0 0 0
HHE#EPh 52 52 58 54 28 16 40 4 0 0 0
By EE D 32 12 76 88 6 36 98 100 4 4 6 12
FhABL HEHC 4 2 2 4 3 3 2 2 2 2 2 2
Number of HJBREED 1 1 1 1 1 1 1 1 1 1 2 2
species REEO 1 0 2 2 2 1 2 2 1 0 0 0
HHE#EPh 6 5 5 5 4 3 5 3 0 0 0 0
By EE Pl 2 1 3 3 1 3 3 3 1 1 1 1

IhEEFENB L ZE 1 The means of functional group Code see table 1

hitp : //www. ecologica. cn
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B TR MM EE AT T HER A RE (p>0.05) , B AT AL BV W WA £ H
R EnM BALGRIES,

B 4.5 WYY : AREMEEETF R LSV EHERARE , BEEFRFEEREER BREiH
TR Z R ZRA B BB R E MR ERE AT R AFE T RERA B ; R EBFREH KL
FVRZRADE , PRI AR RE ZR BR3P AR RN ERA R
Z MR EFRENEE AR 25 0%, BFTRERARE ; B EYRE FRYNE R G R A
TWRIZFABE

F4 BEVERFFTITLEENEETESTGH SR
Table 4 The Two-way ANOVA analyze on density and number of species of functional groups

A5 E] Among tidal flats Z=F51H Among seasons
I H Item T #E# Functional groups g 8
Fz,s p Fs,s P

%5 FF Densil HAEEC 32.02 <0.01°%* 1.63 >0.05
ty p 4

BEaED 0.01 p>0.05 0. 84 p>0.05

=EEO 4.40 p>0.05 3.45 p>0.05

HEAE Ph 61.44 p<0.01°%® 1.50 p>0.05

B aE P 5.63 p<0.05° 3.89 p>0.05

Fh2 $ Number of species HEEC 1.80 >0.05 1.00 >0.05
P! p p

BEaED 3.00 p>0.05 1.00 p>0.05

*EEO 7.00 p<0.05° 2.25 p>0.05

HEAE Ph 81.00 p<0.01°%® 1.23 p>0.05

B aE P 4.43 p>0.05 1.29 p>0.05

BB L ZE 1 The means of functional group code see Tab. 1

RS DERYBESETEFFYMTHARRFESH
Table 5 The One-way ANOVA analyze on density and number of species of functional groups without the effect of seasonal variation

TiH Item ¥ Tidal flat HWREC WERED HREO HRE Ph RHEYRE T

% Density B High 54.00 £4.76° 12.50 £1.26 12.50 £6.45 54.00£1.41° 52.00+17.92
A Middle 64.50 4. 65° 13.00 £1.29 18.50 +7.89 32.00 +6.32° 60.00 +23.34
¥ Low 22.00 £3.37° 12.50 £3.95 0.50 £0. 50 0.00 +0.00° 6.50 +1.89

eSS a . . .

Number of species B High 3.0020.58 1.00 £0.00 1.25+0.49 5.2520.25 2.25+0.48
HEH Middle 2.50+0.29 1.00 £0.00 1.75 £0.25% 3.75+0.28 b 2.50 +0.50
¥ Low 2.00 £0.00 1.50 £0.29 0.25 +0.25° 0.00 +0.00° 1.00 £0.00

FrARRIERLERBE, SNK ZEEL#, a=0.05 The means with different superscripts are significantly different (SNK teat, o =0.05) ; ZhfE
BB IR 1 The means of functional group code see Table 1

2.4 EBEFFHMREEN NS

VAT RERFRI 20 o 2R H IR SRR 0 B SRS R LB YRR W0 3,

FTRAE H, MR RRURI S YA, EEAE 4 NEFRGA, BRES | S RpEY), BirE VAR B (1N
BRYIRDHT) S, REVRAG SIS BRI SR 3 MR, 4588 1 RE, R EZRMEN R N3
RPN R KRR ER 3 R EERARENBRESI RN MER 4 REEERF TP
ERMA R R H 52N

HiZR 6 W LAAR i, KBRS YIRS b, b T R M RB BRI R B RN, AE N EFREREF LR
KEFNTERE, AMBETRET, B HMR S MEAR SRMEREF IFEERHERK
B AR T RIS R P ERES), B A AES RETERSERMELBLE —EH X
A, B g JEATS sh A v F) ) R R 2 O Sl AR X R B
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3 itig

B APRRIR, MR RBURA ShYI R B D BERE
HBRSERFMETNHXN, HETHRNZRAR
O XRE TR ST SRIRRER , THoit
AT BT 2 KU IR P 1t X O, HLAR 28 K BY IR A 34
HIAE TS S S B AT La, BT DL BB O S B =351
ZRARE, T LAIBA SR SO 22 5 R R BUR W 3
BHEYMHBEAEEN ERER. BESUNTEE
R OB IR Ze PUIRER Y AR X R B, X5 R 24 SR Y
s a™ . ERGHANRY, BWARR B3 RERRNERSRSRAMN
YRS EE R DR ERIR R L e
HOG R, F— M KBRS B B R RIS . Phtophasmus; A% Camivoroass
ZEERARE, BB EREMAREEHHTMZE %, omnivorous; HEAE : Detritivorous; —% ; The first level; —
Akt E R T HEESE, & IEBERE R 4. The second level; =% The third level; PI%%: The forth level
MAREETRZRABE,

F6 EENHRBHARRHENIWEFSTEER
Table 6 The data of microbenthic trophic levels in quantitative sampling

WiEH Tidal flat BT High R Middle (KW Low
WA Case & % ® & % %&£ ®E % £ £ K
F7H Season Autumn  Winter  Spring Summer Autumn Winter Spring Summer Autumn Winter Spring  Summer
wE it 64 4 48 60 58 56 76 68 18 18 20 32
Density = 4 0 28 18 10 4 40 20 2 0 0 0
—% 100 76 146 152 4 64 154 158 10 10 22 34
FhE it 4 2 2 4 3 3 2 2 2 2 2 2
Number of = 1 0 2 2 2 1 2 1 0 0 0
species —% 9 7 9 9 6 7 7 2 2 3 3

%% . The second level; =%%: The third level; P44 . The forth level

Y Z RSP , Margalef & SR Shannon-Wiener ZAFMAE I . MR > P > (KA,
T Pielou 5] FE4E %A Simpson (L8 BTN . MEIH < PEIH <8H . XBSERIUERE R, &
B SRXPE PR RA AR, B SR O B I LR 4, R T R A A
KES, Fi MR F 2Oy EARK R A =R R (Scirpus mariqueter) KRB X, AR B H &R E,
SRR LY PR > R > R, MASCHPIE KB, mH KHMERER, REFHRERE
100 ~200m, H E AR R A AR, X B T D58 XS o i LS B B T 0, B Sl i
WHNE, P ERA B RERE . B THESAET UK, B2 A RS, FR Shannon-
Wiener #8505, HABZHHAERIIFT T ZRIABE

MR HRAT SI AR VIR KB R F R B L , ERARHE KSR RTE R, TS 2B K,
s R FE 285 , (] IR A Ff— S 2RI S M 2R Lk AR X E R LA
TERER YL EFF YR EAL T e Ol , R BB B R M AN B ¥l SR, S SXHE Yt
BB B AR BRI SRR, E R B TR R WMBRE TR P I SRR AR Y, RESERES AR
FIRBERR ™ o R, AT L R BURA S R v A AT RE R AL AL S A M A NS A %, 0 HLAR
B LB IESE, 40 - P S5 T RE A O WA XHK VL O R 3 IR 3 -5 1) O 3R B84 B R AR B AR AL i 2%
RBAT TS, R RV RS R Bom Sh BE R R B A R SR B 51 O ER B 1 38 B IE AR SR ) Sy 3 B8 oy
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Tk J , B OBR I, A [FIR ARSI , DU RRAFAS [F] , U0 RV 34 S RE A 20 0 {2 XabymT 1 3 S5 86 B2 A A
BRBIGA R ; 5B AMER I LB I AR S Y R Th RE B RO BT IT , & A5 X A 2 BERE P24
BBELR L TIRW S o AR R M T A B B R T A R . R RIRE
BR T DIREH R A SERE AR, R £ R RO DRER Oy AR R MR YR s P £ SR el
N EEMEPEAEYRE R LRIy AR E , X AR R T AR & I S R B R Y1k
WREYZS , B TR PR IR A YR R , P AR 7 1, 2R A E R H Hed
ZHERRF B LB B REZ B> S B B B LB R s HLih T B RO AR S B on E 2%, RO A B L o &
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