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A 2006 4F 2 A 2 2006 48 11 A7E R B5RMEE Mgt #E 1997 42 B ¥ Mk DL R B B KA B SRR o R, PR T A
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ViR IRsh 4 TS S SR T sh Ak S MR B B 83.33% . HAEERIR R M 4 MRESRILR IR BRI 27 F L 7EH
AR BB 4 MEGIER R BRAGZY 32 Fio B X E R BURRIRIGAY & ¥ KBRS M BERUR BEA TR, 18 2 T &5 B
KB JEAT S 1Y A 25 0L 58 BE AN ) B IX AR IR 35 R R BRI 3 My 3k 2 ) 25 etk 18 35 ( Shannon-Weiner 458 % H' | Pielou $51
J.Simpson 8% D) , 45 R B Bl B WM EI _b BOOGRERN AR LA R B SRV b B0 B A A I WER B9 Shannon-Weiner £ A1
Y H' B% , Simpson {3 BEIE X D MIAHXT R, RA T R B SR BEMSI WIS RRABRERR, MKBEERE
(Spartina alterniflora) fi 3 i) Shannon-Weiner A 1E%L H' F Pielou 35 BE18 5 J #RE /N T 3 B A/ AU BT WU, (B
Simpson L BEAESL D HFARER , RRWAELEREARD IR T FR R BRWESI W BEE LW . 32 AU B Jo JRXT ¢
B3 DA R RIS S Z RG22 07 BE 0 B B PSR VA AN B SRR B RO QAT TR AR U AT, R R R
mq B AR B RBRNSI A N — N EERR, AR Z MR KRB R Y RE 2R R, ENmE,BRRAEE
B [0 B R RAT S i % - AL AR BE B AR, BBl B 5 B0 o B 38 0 R BY AT 3y B 20 7 ) R A1
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Biodiversity comparison of macrobenthic communities at tidal flat of Lingkun

Island

HU Zhi-Yuan, LI Huan-Huan, BAO Yi-Xin* , GE Bao-Ming
Institute of Ecology, Zhejiang Normal University, Jinhua 32100, China
Acta Ecologica Sinica 2008 ,28(4) :1498 ~ 1507.

Abstract; We addressed the influence of reclamation on community structure by comparing macrobenthic communities in a
natural tidal flat and creek of a tidal flat diked in 1997. Sampling was conducted during Feb. to Nov. 2006 near Lingkun
Island, Wenzhou Bay. Eight sampling plots (4 each in natural and diked systems) represented different macrobenthic
habitats, including two invaded by Spartina alterniflora. In the investigation, a total of 36 species were found, belonging to
22 families, 8 classes, and 7 phyla, most of them being arthropods, mollusks and annelidas. Results indicate that after
diking, species richness decreased and the composition of species also had changed. There were 32 species in the natural
tidal flat, but only 27 macrobenthic species could be found in the diked tidal flat. The species composition of various

macrobenthic communities, life groups and life forms on species of the macrobenthic community in various habitats, the
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density characters of quantitative sampling exhibited the structure of macrobenthic communities were highly related to the
condition of habitats. The niche breadths of the macrobenthos species and biodiversity indices were also analyzed in the
paper. Shannon-Weiner index H' was much higher in 2(high tide level and middle tide level ) of the 4 habitats within in
diked and natural tidal flats. Plots with Spartina alterniflora exhibited lower H' and J than other plots nearby which were
unvegetated and similarly influenced by tidewater. Thus, invasion by Spartina alterniflora has already influenced and
changed the macrobenthic community in these habitats. The similarity index Jc, paired t-tests, the hierarchical cluster of
between-groups linkage method and the Non-metric Multidimentional Scaling ( MDS) method reveal that the influence of
tidal level on macrobenthos distribution is much stronger in the natural flat than in the diked tidal flat.

Key Words: macrobenthos; tidal flat; Spartina alterniflora; community similarity

R NKBREENINERAZ — , FHRN MRS, SRR I —EIFTNRR=ERESRE, B
REBAREREY N BAETINERREZ —, R XAFR KM RA TS, MR
ARG WERARIG, SRS RER MRS SR RZO0N PR TRATEENEY S, H
BRI B G Fp BME WY ( Larus saundersi) RIS EEE ( Platalea minor) ./NKEE( Cygnus columbianus) | HKES
( Grus maonacha) 2 5 BB A - SR &M, U R KBRHKSHEEHEM Y . B ¥R+ %
BHELTRMSIYIRR , XERWSYFIR P EREZEE AR RS FERY RO SRR
W, KRR R R FINE B e RS IS SXEYE M R AL SR A R SR AR P S
KBMEY, HEEW AW AT MEED ARERBEYNORE, RERBRESREN XE
5

EERERSHX , RN B ARS THMERSE R, B2 EREERX TR B RTE B, AT
MR ERAER THLAEEN . HhE hRHENREXLE RS RN —RIESRE, WERR N4
ZEYIR R TE BT R T RAFH BRI (B RFEE MR B B A3, R YRR B s>, 4
YZHEZ BB, AN BRARBEARE/D, 22K 55 S b R, TR T RA
23 KSR Y E B L ROX SOk 5 R R R . TRRAR SV MEIR I s B B b i b O 3R, HRRR )
MR R R L KRB LA B KA T BUE , R A BN ERE A S REN BRI E. Bl
KT Bl B o JRAG Sl 4y ) R L ] LA R SRR Sl 9y ] ol o7 A 35 P AR AL S TR AR ST A0, T EXT R B & R
R RS L 4E R BT SRR £, F 2006 452 AE 11 AFFR T HAMR -5 B R MR 114 KB
IR A M FE L R E TR .
1 #|RAZE
1.1 FFEX 5 AN

RE S THLAAMILAYE O, 9 i &8 WAL R R BB O YW & , B F , R IR 7E 2.6

~3.5 m Z 5], B WHE IS NP SR, IR BIRIE, £ E 17°C, FRKE S 1690 mm, LR 310 d,

WHFE AT B B XM B Bl B4R 0 1997 4F, REEBIBIERIAH 1 (KE R, 2498 AE 0a WERHE., B
BXAREAR 1480, BNZEKER, ZEEKEARS.S ko, FEH 45 m 4, REERIL—F
FAEM , TR KR . 1 F PN MR S TTA YA R B FE 0 KB WOBTRME, BRI LISME & T BB BB K =
(Spartina alterniflora) WEERE, 7EFE BMEIREIEEM LISMETE D8 M AR B KR E A REEME, X EEMEZ
BKEEmER S BAMR LR EA 3, ERXINEBAMR, W LI 8 = i R
. K Ewir Ao MR g B R EAR , TP -5 18V 5 A AR B B M
1.2 B
1.2.1 HFikE

RESEHBEN B SSHELLE 1, Z£ERXAKENE RRE 1 £ F WK M., RO
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B, R T ER X AMEIRE 4 MORREIR A ST, 5
7 BAMER DI TR ., BEREAREN . BR
MEREIE ER T R B (AL) OGP (A2) T
(A3) WK (A4) B R XA BARAMEWR B & T RBAK
HEME(BL) (A (B2)  Hrila (B3) (R (B4)
Hr Al i1 B1,A2 fi1 B2,A3 F1 B3,A4 1 B4 2 |6] 32
IR B SLEE A AR TR
1.2.2 FpARE

TERAGER, BB % 33 cm x30 cm x20 cm BELR
0.1 m* REEHRAEVRAE, REEEEE N 20 ecm, FIHEL
FES AT, FREHA 1 mm (LR H B,
KEBCRB RIS YR . 705€ BRBSIYIbR A [R] B,
EREFEMFE . SIWFrAiE i 10% 18 /K DAk E
E,HEENG, KT, BRI YRR RE T 70%

SRET

. SRR
Yueqing

Yueqing Bay

BT

Ou River

REE
Lingkun Island

LA
Ou River

= {gWenzhou Bay

FeEIX

Longwan

O FEBE#%HES Diked tidal flat (Al, A2, A3, A4)
@ B LMY Natural tidal flat (B1, B2, B3, B4)

Bl RESHHBEMERFADHRE
Fig.1 Sketch map of sampling sites at Linkun Island

KRS, D EBRESE( 2 R R ISRTRE S AR RN FMERERE L, KR XS AR Bk
Ve, BRI E 3 AN B BB 1 W, 435124 2006 4£2 B.5 5.8 AFI 1L A,
1.3 BB

RIEA RS KBRS M REE R M LB R E A SR R B A, S RUT AR %t

BRI AT AT
Jaccard $8%% Je = ¢/(a+b-c) x100%
Shannon-Wiener 4= 25 B8 5L B, =- j: (PyInP;)
Shannon-Wiener ZRE 4% H =- ip,.lnp,.

Piclou 5] BEHEHK J=-( :1 PnP,)/InS
Simpson {134 BEHK D=3 P

PR Bk G BE S ( Euclidean distance) ED = | Zs‘f (X, - X,)*

A, o AE—FAEREESIFEL 0 A7 —EEREN SR, c ARMBENILE Y. P, A
BREIE PR © B MAE LB, PR § BMAER S SRR EC MRS LL B, S SRR E B BUE RIS I IR
X F0 X 53 3R @ YIRhAE 5k R B 4 YOT R
2 BRE5Hm
2.1 RS
2.1.1 Fp2RLE AL,

IR BARERA S 36 B, RIE 7 '] 8 4922 B}, B S KBURWSH WA E MR UL 2, X EWfprh
RSN T RS FIER S S At & b Bk 83.33% . ZEE R IX Y 4 NRE 3R R PR BRI 3h Y 27
DEEAMR L4 AR R KBRS Y 32 #, H o R GUR (Nassarius sp) | 1Y 4 K5 &
( Metopograpsus quadridentatus) \ G252 ( Philyra pisum) 228 (P. olivacea) WYV Z ( Glycera chirori) |
WY 2 ( Tylorrhynchus heterochaeta ) | V] 1 ¥ 8 B W1 ( Phascolosoma esculenda ) | X ¥ ¥ £ ( Boleophthalmus
pectinirostris ) AR j& i ( Rhinogobius sp. ) {X1E B R MER LA X,
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Fig.2 The species composition of macrobenthic communities
Al ; B J Grass flat; A2 ; Y7 Mud flat; A3 319 Bank of the creek; A4 ¥4 JIE Bottom of the creek; Bl H R ¥ B #f Natural tidal grass flat;
B2 . F ¥ High tidal flat; B3; S ¥jHF Middle tidal flat;B4 . fX¥HF Low tidal flat; F[5] the same below

2.1.2 REEAEERIGH

AR AR S Py AE X TR T OB B AT BRI 23 B AR TS B 00 2 AN TG 2R : (1) T RAE TS KA
(group of surface,GS) , Bl A= I THAMEIC R 0 _L B9 SRR , 48 IS Lia shiB R A, LU R r SRR ; (2) )R
P94 T 257 (group of surface below, GSB) , Rl A= 75 72 JIK [ P B RF , (B IR P v X B (LA T RIFR¥EXRL) AR
BT e GS/GSB B RBE T AR A B 2 KIERF A v K B A sh M BB S R . B R IX
PSSR B R S RRE A TS Bt (3R 1) WT 0, JRIg7E Bl R X R 78 H AR MR b, BAEKR R MR GS/
GSB {E#R L At TOAE $ A K B AR SR B R, U AL 37 s B9 GS/GSB A3 T 1. 14, B1 i 9 GS/GSB {HIXR] T
0. 88, 7E1X 2 AR KB AR WIFP R (NP E A B R RIS Fe 2845 ) FXTEA . T 323K R
BORHE AR AT GS/GSB (HAR LB/, A4 F1 B4 fif /B9 GS/GSB {HHAR7E 0.45 LUF, IR B shiB RAEK
B Ritsh ) ( ERRBE R HN) FEL,

F1 BEERRMMFREZEAEREDYEEEREENEFHHDHEY

Table 1 Life groups and life forms on species of the macrobenthic community in various habitats

Yr#p%(E Numbers of species
L g BEERXK H AT
Plots Life forms Diked tidal flat( TF97) Natural tidal flat( TF)
Al A2 A3 A4 B1 B2 B3 B4
(?‘rjl:l‘ﬁf surface (GS) g?oﬁfiﬁ? N 7 6 8 1 6 8 7 0
Pk Swimming 1 1 1 3 1 1 3 3
/Mt Subtotal 8 7 9 4 7 9 10 3
v
ok e e (G58) o o1 s 6219
XJBEI Caving 7 6 8 3 6 7 7 3
/Nt Subtotal 7 13 14 9 8 14 16 7
E3T Total 15 20 23 13 15 23 26 10
GS/GSB 1.14 0.54 0.64 0.4 0.88 0.64 0.63 0.43

#* N UFSILEI 2 The plots’ codes reference to Fig. 2

2.2 REURWSHYIE R AN TR
4 AT E BRI KRB RAG s P B R RE foB i e BRPI A R RE 2, KA
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REBRRTHTERER, —REUHEAES PN AN, —REYHES M SBENM . HR
2 H] I R IX AN R A S KBRS RS St £ 8 — ERIZE S, & Y Fh 3 A B8 i 18 R i AN A
M. ALY muEs, xR E NN BT, R AYEMERRAE T MATAER
B, 3X 2 ARG A S SRR, BRAE 1.1 B b, TR Sy 2 A Y BB IR AR, W AR B E — B O 38
B, Innix U KR SR RE KU E YRS S MIFRI ALEUR 2 1

R2 ERAEERERFOARNKREDWEE (ind. /m®) BRI RESIRESE

Table 2 Density characters of quantitative sampling and the niche breadths of the macrobenthos species in various habitat

, gy EAm SEE
FhA Specie Al A2 A3 A B1 B2 B3 B4 Total P(e;:e)nt Niche
breadth
LB IE Assiminea brevicula 54 23 50 0 16.5 31.5 19 0 194  21.496 1.935
B A b2 Nereis japonica 0 9.5 23.5 13 1.5 21 31 8.5 108 11. 967 1.824
Y8 E Uca arcuata 10 28.5 17 0 0 1.5 0 0 57 6.316 0.818
4E BB AR Cerithidea largillierti 12.5 10 10 0 4 8 11 0 55.5 6.15 1.090
BRI SPIE C. cingulata 6.5 7 1.5 0 13 16.5 8.5 0 53 5.873 1.042
FH W% Scartelaos virids 5.5 7.5 8.5 3.5 3.5 10.5 8.5 0 47.5 5.263 1.178
V% Ilyoplax sp. 8 7.5 8.5 0 2 9 7 0 42 4. 654 0.885
4] H1. Nemertean sp 0 2 5 4.5 0 9.5 10.5 9.5 41 4.543 1.126
FET W5 ¥ Potamocorbula ustulata 0 0 0 3.5 0 7 15.5 9 35 3.878 0.928
HIREE H wuana 7 5 10.5 0 1.5 7 2 0 33 3.657 0.730
R i1 Eelworm sp 0 0 0.5 3 0 8 13.5 6.5 3.5 3.49 0. 881
T BEABYS Moerella iridescen 0 0 2.5 1 1.5 15.5 11 0 3.5 3.49 0.643
HeHIIBIE A. latericera 16 2.5 6 0 5.5 0.5 0 0 30.5 3.38 0.688
Eai:mj;:tifmm japonicus 1.5 7 3 0.5 4.5 10.5 0 0 27 2.992 0.700
YL U8 Nassarius sp 0 0 0 0 1.5 6.5 10 0 18 1. 994 0.369
K [C BB Helice sheni 1.5 5 4 0 2.5 5 0 0 18 1. 994 0.496
WB§8% Sinonovacula constricta 0 0 0 0 10.5 5.5 0 16 1.773 0. 269
LI BT Sesarma haematocheir 4 4.5 3 0 0.5 3 0 0 15 1. 662 0.408
]ﬁfpjotgffus quadridensatus 0 0 0 0 4.5 8.5 0 0 13 1.44 0.319
{B42 Bullacta exarata 0 0 0 0 0 1.5 10 1.5 13 1.44 0.334
IR Littorna brevicula 2 1 1.5 0 3 4 0 0 11.5 1.274 0.369
S J¥ 228 Philyra pisum 0 0 0 0 0 0 1 3 4 0. 443 0.231
KW Glycera chirori 0 0 0 0 0 2.5 0.5 0 3 0.332 0.073
KWV & Nephthys caeac 0 0 0.5 2 0 0 0 0 2.5 0.277 0.195
B3t Total 128.5 120 155.5 31 65.5 197.5 164.5 38 900.5 100

#* N UFSILEI 2 The plots’ codes reference to Fig. 2

2.3 FEEMLUE

HERIT 8 A KA A SHYIR A IR A FhFAIAE BRI 2L Je (3R 3) o [RIRY, 38 Spss10. 0 R4
B RE RS REE T T 0T IR, TR SR N4, Je IR/NRURT R EE R, —BMHE RS
ARBENEZLD, _EARERGYHHEN LD, B3R 3 WA, & IA F ik 2 80T 16 Fg3ts 6
X, AR A2 5 A3,A2 5 B2,A2 5 B3,A3 5 B2,A3 5 B3 LIK B2 5 B3, AR, XEHEF A H9 AR DL 18
B Jo WAL T 0.50, Hrf A2 5 A3,A3 5 B2,B2 5 B3 ZRIKLAFEE T 19 F, ENTRAMUEREE J
HRTE0.60 Ll b ,A2 5 A3 Z R AMERLEISEONE R ZE] T 0.79, MEXT ¢t BEISERKE , KBRS
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5 ) 2 5 B B AR B RIEE 9 Xt, B A2 1 B4, A3 F A4, A3 #1 B4, A4 1 B2, A4 71 B3,B1 5 B2,BI
5 B3,B2 5 B4 LIK B3 5 B4, XREHRHER FERAERENDYHHARANTE DS HOEES
A,

®3 FEAHNEFNATHMFFEHBLE J

Table 3 The common species and similarity index Jc among various habitats

AP Common species FLE Similarity index Je
{\L & Plots
A2 A3 A4 B1 B2 B3 Al A2 A3 A4 B1 B2 B3

A2 13 0.59
A3 15 19 0.65 0.79
A4 3 7 9 0.13 0.28 0.35
B1 11 13 13 4 0.58 0.59 0.52 0.17
B2 14 18 19 7 15 0.58 0.72 0.70 0.25 0.65
B3 11 16 17 9 12 19 0.37 0.53 0.53 0.31 0.41 0.63
B4 1 5 4 5 2 5 9 0.04 0.19 0.13 0.28 0.08 0.17 0.32

#* N UFSILEI 2 The plots’ codes reference to Fig. 2

F4 ETRARESDOHTEGBERS ¢ 0

Table 4 Paired ¢-test among macrobenthic communities based on the species density

RN 636 Paired Differences
=X [
No. T R WER gy ggjgﬁﬁezﬁeml g AME BEE
Meam Std. Std. of the Difference t df Sig. (2-tailed)
Deviation Error Mean
TPFR Lower _FFR Upper

1 Al-A2 0.3542 8.4319 1.7212 -3.2063 3.9147 0.206 23 0.839

2 Al-A3 -1.1250 5.8277 1. 1896 -3.5858 1.3358 -0.946 23 0.354

3 Al-A4 4.0625 12.2122 2.4928 -1.0942 9.2192 1.630 23 0.117

4 Al1-B1 2.6250 8.5621 1.7477 -0.9905 6.2405 1.502 23 0.147

5 Al1-B2 -2.8750 9.2845 1.8952 -6.7955 1.0455 -1.517 23 0.143

6 A1-B3 -1.5000 12.2279 2.4960 -6.6634 3.6634 -0.601 23 0.554

7 Al-B4 3.7708 12.5004 2.5516 -1.5076 9.0493 1.478 23 0.153

8 A2-A3 -1.4792 6.9618 1.4211 -4.4189 1.4606 -1.041 23 0.309

9 A2-A4 3.7083 7.7934 1.5908 0.4175 6.9992 2.331 23 0.029
10 A2-B1 2.2708 6.5789 1.3429 -0.5072 5.0489 1.691 23 0.104
11 A2-B2 -3.2292 7.9755 1.6280 —-6.5969 0.1386 -1.984 23 0.059
12 A2-B3 -1.8542 9.7138 1.9828 -5.9560 2.2476 -0.935 23 0.359
13 A2-B4 3.4167 8.4463 1.7241 -0.1499 6.9832 1.982 23 0.060
14 A3-A4 5.1875 10.7459 2.1935 0. 6499 9.7251 2.365 23 0.027
15 A3-B1 3.7500 9.1758 1.8730 -0.1246 7.6246 2.002 23 0.057
16 A3-B2 -1.7500 7.7530 1.5826 -5.0238 1.5238 -1.106 23 0.280
17 A3-B3 -0.3750 9.8756 2.0158 —-4.5451 3.7951 -0.186 23 0.854
18 A3-B4 4.8958 11.4645 2.3402 0. 0548 9.7369 2.092 23 0.048
19 A4-B1 -1.4375 5.4220 1.1068 -3.7270 0.8520 -1.299 23 0.207
20 A4-B2 -6.9375 6.8482 1.3979 -9.8292 -4.0458 -4.963 23 0.000
21 A4-B3 -5.5625 6.0421 1.2333 -8.1138 -3.0112 -4.510 23 0.000
22 A4-B4 -0.2917 2.2308 0.4554 -1.2336 0.6503 -0.641 23 0.528
23 B1-B2 -5.5000 5.4033 1.1029 -7.7816 -3.2184 -4.987 23 0.000
24 B1-B3 -4.1250 8.0774 1.6488 —-7.5358 -0.7142 -2.502 23 0.020
25 B1-B4 1.1458 5.9298 1.2104 -1.3581 3.6498 0.947 23 0.354
26 B2-B3 1.3750 5.8612 1.1964 -1.1000 3.8500 1.149 23 0.262
27 B2-B4 6.6458 7.5592 1.5430 3.4539 9.8378 4.307 23 0.000
28 B3-B4 5.2708 6.3895 1.3043 2.5728 7.9689 4.041 23 0.001

= (EATELE 2 The plots’ codes reference to Fig. 2
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BEAEYMEZHEERRERNFTE, -2HETYHENESE, —REYMERETHNEFEELIM. WE
BB B 0 & FE I KRR S 8 B BB A T AL, 18 8 T B B X AR [ AR 55 1 R B R AR sh T REvs £ 4
Z FEE3E 41 ( Shannon-Weiner 384 H' \Pielou $84{ J.Simpson $§%( D) , H& 3 fE 4 WA, TibEE R X NE
2 BERMR L, R E BB B KR EE M) Shannon-Weiner ZHHEFEE H' 1 Pielou B)5)Fg4L J #E/NTF
KA R AR AR MEYR , T Simpson (LH#FETEEL D 2IMEAER S, X R TEEKREARD B T HRH
KRERWE SRS . WBKLE, BR XL (A2) Flad(A3) DI BSAMER L mi (B2) fid
147 (B3) PEYR Y Shannon-Weiner ZHEMAE 4 H' B, Simpson (L H#E G4 D MHXTAK, R T X LA 1)
REVEHE SN SR ERR,

—e— Shannon-weiner /' —8— PielouJ —a— Simpson D

—e— Shannon-weiner H' —8— PielonJ —&— Simpson D 30

2.5 @
% 0 25
w520 § < 20
He13 215
# 210 - - . . 27 00 - - - -
® 2 w2 -
£os 8 05
a 0 —_— a4 0 p— T |
Al A2 A3 A4 BI B2 B3 B4
B3 BRXAARER KRR WS 5 B4 AAMERARESCEIRESD ML R
Fig.3 Diversity indices of macrobenthic communities in diked tidal flat Fig.4 Diversity indices of macrobenthic communities in tidal flat
* N EIVIBILE 2 The plots’ codes reference to Fig. 2 * PLAACTBILE 2 The plots’ codes reference to Fig. 2

2.5 BEREANHF

VLSS FEEHE 4 YR 7 S A , R FE AP RIRK ER BE B Ge 1+ 45 R 4T R G 27347 (Hierarchical cluster) F1 457
EEREZYEIRE (MDS) HEFp , HE5 R WLE] 5 FIE 6, (Stress =0. 04677 <0. 05, RAYI SR EF) . RIBRAEFH
FPRygs R, AT LUKE 8 M i 4 4, S —HAHE 4 ML, 73R ALLA2 A3 B, X 866y S TCIRTE R KA |k
ERAHFE L HEZ BIEEARGE, FHME =M SEH A 114, 2512 B2 # B3, XM s b
BURRER , A 5 R A R AR , SR T 3X 2 ANAE IR R B RAT 3 W E v 45 7 A Ao a5 i KB IR
YREE AR KR, SEINAMEHE 2 M, A4 FI B4, X2 MiRBER 1 ANMEERXW,L ANMEBRAMER
b BAEREMHTE A BAXEGE, X R E T X 2 ML 2K R A LK, 1 RZ A EK
BB B ] EA B e A R, RS A — SR BRI A (I3RS iR R R 28) , IR R 2 —
FE R FERUME , X B EE RBL T A4 1 B4 A7 55 KB R 3 Y0 3 98 04 RE (DU DA R A S AR SR A it DA
HEPERAE , °T LA e 35 — 4k (B 1)) R EE R R EW KSR, M =4k (Y m)) FEZ W E R
B BB
3 itig
3.1 MEREHM KBRS ESHMAEYZHSESEAEEXR. HE2 R2 TH, AFRXAHE
SRR E N RAPE(AZ) NS EEE BRI YT EEE , € 8BRS B 09 K EUR A 3h Y15 B &
K, Shannon-Weiner ZHEHEIE4 H' EEBRX WK 4 MU P BERE, XRBTESEZERTER ZFH
KREVEHESH VIR L . 7 BRAER LK 4 M2, PR (B3) R I KBRS M R R L,
K 26 B, T = A PENR (B2) g B BURE TR B9 8 B B R, X 2 FpA= 3% Shannon-Weiner 2184 H'
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