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Community structure and species diversity of fish around the Xinzhou shoal in the

Angqing section of the Yangtze River, China
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Rural Affairs, Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China

Abstract: Due to good water quality, abundant natural resources, and multiple biotopes, the shoal of Xinzhou provides
excellent fish habitat. The community structure and species diversity of fish in the waters around the Xinzhou shoal were
investigated seasonally in 2017. A total of 64 fish species from 50 genera, 12 families, and six orders were collected during
the investigation, with cyprinids accounting for 62.50% of the collected species. Analysis of species richness and diversity
indicated that the fish diversity of the Xinzhou waters was high, with great seasonal variation, and one-way ANOVA
indicated that there were no significant spatial differences in fish diversity. Parabramis pekinensis Basilewsky, 1855,
Cyprinus carpio Linnaeus, 1758, Hemiculter bleekert Warpachowsky, 1887, Squalidus argentatus Sauvage et Dabry, 1874,
and Pseudobrama simoni Bleeker, 1864, were the dominant species. Omnivorous (42.19% ) and piscivorous (35.94%)
fish species were the most frequent of the four feeding functional groups, and sedentary fish species (84.37% ) were the

most frequent of the three ecological groups, whereas demersal fishes (37.50% ) were the most frequent of the three habitat
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types. Large commercial fishes accounts for a very small percentage of the whole fishes, but they have a high relative
importance index (IRI) value due to its big body. Overall, hoth the diversity and richness of the fish community around the
Xinzhou shoal were high, and community evenness was stable, even though the trend of miniaturization continued.
Overfishing, the disconnection of lakes from the Yangtze river due to hydraulic engineering construction, and alien species
invasion could explain why the fishery resources is declining in the last decades. The continuous monitoring of fish resources
is recommended to better understand the dynamics of fishery resources and to support the implementation of protection and

conservation measures.

Key Words: Yangtze River; diversity; community structure; ecological group; feeding functional group
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Fig.1 Fish sampling transects in waters of Xinzhou
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Table 1 Environment characteristics in different sampling area of Xinzhou wateres
BA PR MR 55 il R
PREAES KB B Total Total Chl }/1\11 o Ehissk FREFRIE
Sample area Depth/m Transparency/m nitrogen/ phosphorus/ E)rog/ly) Permanganate  Shoreline feature
(mg/L) (mg/L) pe index/ (mg/L)
N ] ek, Sk TR
HiH 28.81 0.33 2.17 0.12 3.41 2.83 E{ﬁ!m’i %, WX AR
RUVDRE
i i Lk, HKIX A
B 25.93 0.29 2.19 0.12 3.41 2.69 {EFEEQ}Q Bk KA 4
=k
ECEEV| 27.51 0.30 2.16 0.12 4.02 2.74 (=2
1.2 it
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SR o7 s s T R oy S Bk e et A EtE TRIRE R ik 5 2T MR A X
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1 Simpson TEH#E SR (C) " BT AP ESY . AR .

H=-PlIn(P,)
H ==Y (W/W)In(W,/W)
i=1
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C=1- 2 ( Pi)2
Ao, PR SRRV A i RO 0 ARE T T A 028 BAMARE L WA R S AR WO | S RD
AW, S AR A 2R 24k,
KR 2R J5 2215 (ANOVA | One-way analysis of variance ) X AR Y) 80 M B & W) RN ECE: 1T SORFE X Jak
6] () 22 S AT AR IGO0 M7 | 45 22 57 B3, TR T Tukey ZHE HLHR, FI] IBM SPSS Statistics 24.0 #7805 481
530

2 HR

2.1 L L

AR PR AU RY) 135.4 kg, 21t 15049 2, s 64 Fp @ 6 H 11 L 48 J& (3 2) . SRS ST
o H29 J& 40 B, 5 SPIFE) 62.5% ; HR R EERE 6 Bl 5 9.4% ; SRIAITPIERSRL Y 6.3% 39K 4 R HoAd 7
BRI REI R IS BFERY 15.6% , Horp NI 28 BT 32 Bl 5 B AR ER Y 50.0% , B A R R Y
69.3% , 3 A SRFEX IR Hn] ORI 0 SR B 22 R 52 Bl B Sk RS BN EI R 50 Fl, 4 RS
BB M2 h 44 Fi | 2500 28 Fit,

F2 FNKEEEFEBEMMETLE

Table 2 Species composition and ecological guilds of fish community in Xinzhou waters

Species Ecological guilds Species Ecological guilds
#fEJZ H Clupeiformes rhAEEE 8 Rhodeus sinensis 0 SF D
#2F} Engraulidae FLBURA Squalidus wolterstorffi * 0 SF L
JI8% Coilia nasus* C RS U ZLBE TN Cultrichthys erythropterus C SF U
¥ H Cypriniformes JINCL/INEER) Microphysogobio microstomus * 0 SF L
i} Cyprinidae il Cobitidae

1% Hypophthalmichthys molitrix p RL U VR Misgurnus anguillicaudatus * 0 SF D
B Aristichthys nobilis P RL U ALK Cobitis sinensis * 0 SF D
. Cyprinus carpio 0 SF D SR Leptobotia taeniaps * C SF D
1 Carassius auratus De SF L AEBERIVDIK Parabotia fasciata * 0 SF D
fify Parabramis pekinensis H SF L 3118} Belontiidae

% Hemiculter leucisculus* p SF U J& 3} 1. Macropodus ocellatus * 0 SF L
#i}j Megalobrama skolkovii 0 SF L HIE5F} Mastacembelidae

ik Elopichthys bambusa C RL U FRAE B Mastacembelus aculeatus C SF D
B 48 Crenopharyngodon idellus H RL L 9 H Perciformes

11 Mylopharyngodon piceus C RL L fi#} Serranidae

AL Hemibarbus maculatus * C SF L 5% Siniperca chuatsi C SF
FZHINHIEE Cirrhinus mrigalcarp ™ 0 SF D KHREK Siniperca kneri o SF D
A48 Sarcocheilichthys sinensis * C SF L fE B Lateolabrax maculatus C RS
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o AN ki AR
Species Ecological guilds Species Ecological guilds
e fi) Saurogobio dabryi* 0] SF L Y HEERL Odontobutidae

Ut Pseudobrama simoni * P SF L 5, Channa argus C SF D
Ui Toxabramis swinhonis * P SF U VP YEES Odontobutis obacurus ™ C SF D
$R4) Squalidus argentatus * O SF L || NEHa Micropercops suinhonis” 0 sk L
R Xenocypris argentea H SF L FERW)UFFE Rhinogobius giurinus * C RS D
Pt Pseudolaubuca sinensis ™ 0 SF U 5T 2 Siluriformes

F A Pseudorasbora parva ” (6] SF U AR Bagridae

FefE 4 Abbottina rivularis ™ 0 SF D A Pseudobagrus fulvidraco ™ 0 SF D
FEICHA Culter dabryi C SF L KWfifi Leiocassis longirostris C RL D
ST A Culter monggolicus C SF U TR Pelteobagrus vachelli 0 SF D
FBWEER Culter alburnus C SF U 5 FE L8 Pseudobagrus tenuis 0 SF D
U4 Hemiculter bleekeri * P SF U KA F Pelteobagrus eupogon ™ 0 SF D
IRHREY Squaliobarbus curriculus 0 SF U FFEFE U Pelteobaggrus nitidus * 0 SF D
#1385 Megalobrama amblycephala H SF L 5L Siluridae

SREEHR Sarcocheilichthys nigripinnis 0] SF D fif; Silurus asotus C SF D
Bt Xenocypris davidi H Sk D K Silurus meriordinalis C Sk D
N HH Xenocypris microlepis 0 SF L WET £ H Beloniformes

VAN Acheilognathus chankaensis ™ De SF U fisk Rl Hemirhamphidae

A1 Acheilognathus taenianalis * (0] SF U [4] N 5 Hyporhamphus intermedius * C RS U
Vg Zacco platypus 0 SF U )AL H Osmeriformes

I (14t Opsariicjthys bidens C SF U ARl Salangidae

SEBEAD Pseudolaubuca engraulis 0 SF U || BRICHIMISR 0 Salangichthys tanghkahkeii * C SF U
BB Rhodeus ocellatus * De SF U

s, /NG ZS Small fish; O Z4&YE Omnivore; P FHFAE Y& PE Planktivore; H: A& Herbivore; De: 8 JE & Detritivore; C: P&
Carnivore; U: H1 [1JZ Upper; L: H T JZ Lower; D: JIE/Z Demersal; RL: WA River-lake migratory; SF: IR /K22 ik Sedentary fish; RS: 71L&
#EPE River-sea migratory

2.2 MR

AEXS B PR H5 B (IRT) {H & T 500 (1) 284 Bl ( Parabramis pekinensis Basilewsky, 1855) | ## ( Cyprinus
carpio Linnaeus, 1758) | Ul [C% ( Hemiculter bleekeri Warpachowsky, 1887) AR ( Squalidus argentatus Sauvage et
Dabry , 1874) F{Llfki ( Pseudobrama simoni Bleeker, 1864)5 Ft, AiZz/K I A a2k | b 238 B 1 47.81% , &
HY 52.64% (3£ 3) o IRTAE 100—500 [8] 15 DLAHAT 12 Bl f5e 6 UL 9 S V70135 240 Bl 71 8% ( Coilia nasus
Temminck et Schlegel, 1846) , 1M B W) fifi £ ( Rhinogobius giurinus Rutter, 1897) & — & VLA, IRl 7£ 10—
100 [B] B9 — AP A5 22 i, f0 48 25 SC5R # ( Squalidus wolterstorffi Regan, 1908 ) | £1 & Ji 611 ( Cultrichthys
erythropterus Basilewsky, 1855) . [8] ' i ( Hyporhamphus intermedius Cantor, 1842) 14k ¥ 4 2 B Jin $ii %
( Cirrhinus mrigalcarp Hamilton, 1822) %5, /L ULFh A5 25 Fh, A& P £ 25 W BR ( Siniperca chuatsi Basilewsky ,
1855) WP E A6 ( Lateolabrax maculatus McClelland , 1844 ) i ( Elopichthys bambusa Richardson, 1845)%%, ¥
1 ( Pseudolaubuca sinensis Bleeker, 1865) /INeE it ( Micropercops swinhonis Gtinther, 1873) 25 /NAUfa 2580 5
FON HG B AR sy, AEB/ N PR T S 20 IR A . IRT AL HESS HT 20 B9 b eh  /NELAR 2 10 Fof, o5 2R 0)
BB 57.53% T E LA 10.03%
2.3 fRAEIERE

M I IR E Rt i £ | 54 Fh GLEEHE 60 5 25 ( Hemiculter leucisculus Basilewsky, 1855) fi
( Megalobrama skolkovii Dybowski, 1872) FIFHMEEH ( Culter alburnus Basilewsky ,1855) 4%, 5 M A EL ) 84.85% (A
2) o VLIt D A 4 ', 435000 T8 v E RS B W R5E £ FITE) T 65, 7 6.06%
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Table 3 Composition of dominant fish species in Xinzhou waters
Yyl BRESN/%  FTRESE W% HBR F/% AR AR S IRI
Species Quantity percentage ~ Weight percentage Frequency Index of relative importance
fig Parabramis pekinensis 5.47 12.42 83.33 1491.05
# Cyprinus carpio 3.34 33.29 33.33 1221.02
01 G4 Hemiculter bleckeri * 23.22 5.00 25 705.45
A Squalidus argentatus * 8.01 0.45 83.33 704.71
LB Pseudobrama simoni * 7.77 1.48 58.33 539.58
JI5% Coilia nasus* 3.03 0.68 100 371.19
#ll Carassius auratus 2.93 2.24 58.33 301.67
HrAELESH Cobitis sinensis * 2.46 0.067 100 252.86
LA Leptobotia taeniaps ™ 2.85 0.52 75 252.51
JeFE R Pelteobaggrus nitidus 3.84 1.63 41.67 227.70
R Xenocypris argentea 4.90 3.29 25 204.64
5% Hypophthalmichthys molitrix 1.66 20.60 8.33 185.50
fili Silurus asotus 0.34 1.43 100 176.62
% FCAE W 4R £ Salangichthys tangkahkeii ™ 2.90 0.087 41.67 124.54
8 Aristichthys nobilis 0.16 2.31 50 123.35
FRWESA Culter alburnus 1.14 0.43 75 117.75
TR & Rhinogobius giurinus * 2.41 0.072 41.67 103.42
PLBURER Squalidus wolterstorffi * 1.04 0.053 75 81.71
LTHE SR Cultrichthys erythropterus 0.47 0.28 100 74.80
FEINPLEE Cirrhinus mrigalcarp 0.34 0.38 100 72.23
# ¢ /NEI1 S Small fish
NGRS (B R oy, IR 2R i 2 A7 24 M 4

FEE 22 B s % | B & ) ( Sarcocheilichthys nigripinnis ) ggﬁgﬁ E
Giinther, 1873 ), # # fi ( Pseudobagrus fulvidraco T WOKEREE

: . ST = FEEm e =
Richardson, 1846) FIK 1 fifi ( Silurus meriordinalis Chen, g wWEE B
1977) % B & LB 0 39.30% (1 2), Bk 5 BRI
2N 22 Bl A $E i G % AU ( Toxabramis swinhonis % wek
Gunther, 1873) JVEBIRIT [FIEGA % 05 0% 33, & wpp E

JRJE :

33% ;N At b k18 B AR 7 R
/N ZNEES) ( Microphysogobio microstomus Yue, 1995) Fll
ANEER A0S BT HE R 27.28%

PR ERAVE D at iR L A 27 fh 48
iy A B A A% AR 1 (Abbottina rivularis Basilewsky

0

20 40
Wi Number of species

B2 #rilkisia R e

Fig.2 Fish ecological types in Xinzhou waters

60

1855) CEEEMLFN P 0 25 (K 2), A EMEMmISRZ, A 23 F, i J) 65 % 1 ( Mylopharyngodon piceus
Richardson, 1846) | 78 W fif1 | % A1 A 11 % 45, 8 & M 28 & 2, AUA 3 B, 43 51 i ) ( Carassius auratus
Linnaeus, 1758) . 2% P i@ ( Acheilognathus chankaensis Dybowsky, 1872) Fl 2 & 8% 3 ( Rhodeus ocellatus Kner,

1866) .
2.4 RN

M ZREMEFRECE , Bl Kk 2 25 2 R P38 &, Shannon-Weiner 840 ( H) \ Wilhm 2t +8 %0 (H') Al Simpson
PSS R EL(C) A I 53931 R 2.14—2.64 |1.92—2.48 1 0.83—0.96,, Pielou ¥5] R E(E) IR,

AL 0.67—0.76 (£ 4)
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B KR R R L 3 64 Bl (3R 2) (HRAE DI R] Y 22 50 B/ | 3 A SRR IX el fr SR gl 73331 Ry 52 .54
50 F(K4) , MIRYFRETE 22 50 8 5 RKERREZE 700 46 F1 42 Bl A A& Z= D 43 )
A 30 F1 34 Fl, 554 Fh 23S A48 6% ( Sarcocheilichthys sinensis Bleeker, 1871) 75 ffi Mg fif] ( Saurogobio dabryi
Bleeker, 1871) (iK[GH[I ( Culter dabryi Bleeker, 1871) FllA]k i ( Megalobrama amblycephala Yih, 1955) ¥ H 8
R MR ML FRERLR, FriMk@Z0 0 1 E R C X5 FHm 0 RISENRE, (H 285
SRAE DI 22 AN B3 (P>0.05) . 281 H H' \E F C TEA Rt m , AR, FiiE 2 KRB R E KT
(P>0.05) (#%4).

R4 EFNKSE R SRR (EARER)

Table 4 Species diversity indices of fish communities in Xinzhou waters ( mean+SE)

285 Ttems PIFIEL Species H H E C
X5 Area JEE 2 52 2.52+0.46 2.19+0.38 0.63+0.07 0.94+0.18
EEREps| 54 2.48+0.19 2.27+0.21 0.610.12 0.96+0.36
RS 50 2.64+0.59 2.48+0.12 0.67+0.16 0.94+0.49
Z=7Y Season HE 30 2.27+0.18 1.92+0.37 0.67+0.19 0.83+0.25
ES 46 2.1420.25 2.18+0.51 0.55+0.28 0.94+0.11
B 42 2.1920.34 2.18+0.10 0.58+0.20 0.93+0.35
EES 34 2.2420.13 2.32+0.41 0.63+0.08 0.92+0.03

H: FABANFEEL, Shannon-Weiner index; H': Wilhm SEF5%0, Wilhm improvement index; E: Pielou ¥J2J 5%, Pielou evenness index; C:
Simpson PEFEEH EEFEHC, Simpson dominance index

3 iTFig

3.1 kB IEBUR S D s AR A

KL POILBOTI T, K 822 , T IV EBAE I (8 TG AR T D70 sk AR 5 B0 a7 i 45 i 10 Wi
WA, R B AR AL T O0 R BRI ARYCH K B8 4 21 #2664 B, B 28805 20 4D 90
AR 63 FiARIL Y H I AR T 2004 45K VT2 DRBE WA b fr0 S 08 4 1) 98 RO AR YRR AF L gk e 2 )
PRV B A A () YR 2 T3 20 i, AT RE S 0F98 IX Sl ) 22 AP TR AR OC &R o AR X K V22 PR BORT
W 3 AN AR B8 2 Y R /K AT 1 VR TT 1 K Ay G B 8 R R /K s g v B 08 U I T, R o I Sk
IKIBCR A TR, SEATE 55 45 Pl A0 A B A B 2 i S T O A 1 VD U R ] 1K SR Ry R VD i
JoG, 0 A B A B AR B — RS/ AR YRIFSE 5 0] B AR 2015 AR AR VT2 PR B 2 (i A A 45 SRR T, FL
KA AL, S TEM R B VT B — RS R K S A 2t AR S A R £, 38 29 JE 40 Bl
PIFEL 62.50%

MBI f 2 SOR T |, a2 AA e ) i BE s/ N E R 34 ) 55090 K S K AR A IS 45 R AR . R
RIZE G SR gD 7 f Ff SERIEE 4 Fh DL T 0 280 LU BN JE 2% , T /NEL £ 28 L 46) 5 21 v 3
11 69.3% , 55 2002—2004 4FEAHIFNVLE /NS0 5 45.7%F1 2013—2014 4E(1 54.3% AL, /NE 1025 LU B
BEIN(FES) P AR NS TER KRR R IR 5B R A B R 2 Sk VR A R SRR B R
TN R E TG R (G E S MR (A5 ER R R )RR/, IF 3 2o SR 4 ) AR B
FEAUEAG T B A R RS AE Y S 55— T, A SRR S /N AR A 2 i o 4 LA £ 28 A 25 K
T R £ 2SRRI AR e | B 2 EA 5 A s 1) /N TR A A0 B — 22 i A Jal /N 6 245 e 3 v, 06 P £
FEREVR LR S TR FE AR, P I A e M2 B B , 5 it e Ml BE R ORI, AR URBIFGE B A3l B £ 28 (i H AR
824 Anguilla japonica Temminck et Schlegel, 1846) FIn] I 125 ( 4N Mugil cephalus Linnaeus, 1758) A& H i,
X5 BRI A RS — 3, H 2002—2004 AF IR Y FhA g 22 i AL £ 2 e T RE S TR TE R R 1Y
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W] i N At g K TR O, AP B T QN SE 864 ( Zacco platypus Temminck et Schlegel, 1846) 11
. ( Opsariicjthys bidens Giinther, 1873) /N FI /N i) 1 5] & L % ( Pseudobagrus tenuis Giinther, 1873 ) 45 & Hij 3C
BRPARRAE B YA

x5 KIZKRERWARERETNL

Table 5 Composition of fish catches and ratios of different fish groups

A5 it Variables 2002—2004 4 2003—2010 4F 2013—2014 4 2017 4F

Z% Ik References TSR (2006) B A (2010) 2 kAl (2016) 4 AR YR A A

[ BT Nets type B KM FEE W GRS AN 2 | EAE R ]
Ha3f e Catches/kg 43.19 1.39 135.4

YRR Species 46 50 35 64

YR % £ L) Ratios of Chinese carps/% 29.97 Kgeit <0.01 2.55

/NFIta ZE A Ratios of small-sized fish/ % 45.65 46.30 54.30 69.34

3.2 AR AT Al

HriM 7K 388 £ 25 ) Shannon F8 8RB TE Bl R 2.14—2.64  AbT Magurran[m R 2 REPEFE B — Y R
(1.5—3.5) I, [A]INf 5 BEFR B4 &) BEFR B b TIE W BN A R K (R 3) o 5 BEFR BRI &) BE 45
B 7RI b R SRS W Rh o3 AT O , B Y T BE AR RO ) BE R BER BRI K st 2V 4k &2
AR PERE R B — e e, 3 SRR B Sk K B 2 AR B, AT RS B 4K SOREE 5
TR+ 8 Z R IR A 5, VLT RAE B N 3k 43 JEI B JE VLA I 3 oKl , v Sk A
ST KPR KR BE i, B (28R 22 0 NSk g 0 Sy A4 3k Ll /KT 7K G o Wi Sk 18 oo e B oKk i O
Tia] (A RO (A5 U Sk B MK AAR 7 /0N T B K X T 7K DX A 92 (R 7K AR 3 SR 1A ML ZE I Sk AR B AR, 77
WA R B IR B, AN R A T w9 R IE Y o RIS KRRV TR, 22 SR I T K A
TR, R0 8 KT, SE KA K KRS R AR T K AR AR A R AR S B, o R 28 45
PRUET U8 R AT EIREE ) ERI VDN K A P b 28 B % B 55, SR S ) BB AT S 28 B A AR I T R A Y
AR BRI It R BEE SIS 2R . IREE IR 7 5 ZRR TR RR B T 85 SR Bk a2 %
FEPE SR BRALFE bR TC A G (P>0.05, 3 6) o 7340 TR A S R G, A [RI) Bl [m] 323 i T B ik
TR A T E Y 22 5, BV AR AR W) R 58 25 0O — B0 (H A E YDA BT Y 1 B H B Sl R A A 25 5
TR FBGX ] Bl S i ELA AN [ TR A 0

R6 SHMEHSHEETFZEMNEXME

Table 6 Relations between diversity indices and environmental factors

FR5E P F Environmental factors H H E C
#E W Transparency -0.135 0.008 -0.640 0.430
SV Total nitrogen -0.104 -0.304 0.129 -0.213
LV Total phosphorus -0.224 -0.101 0.422 -0.522
42 a Chlorophyll a -0.360 0.294 0.025 -0.173
= il BR #h P8 44 CODy,,, Permanganate Index 0.019 -0.447 0.722 -0.776"

* P<0.05; H: &R $5 %50, Shannon-Weiner index; H': Wilhm 24 #E 45 %%, Wilhm improvement index; E: Pielou %] £ #5 %1, Pielou
evenness index; C: Simpson g rf"ﬁ:j’ﬁ‘ﬁl, Simpson dominance index

KT AL R G /K SCRK AL 5 A3 5 M T A 7 5, HoA s i 25 gh 2507 IR b 26
VE IR ZE AR AR A A O K PR A R PRI S R S K 0 IS R 2 i 2 i A
B, 2 MEARYMBEIRERA FEZ TP MR ZANZE 18 i, AP ERZ SN IR N R
Wiy b, Az 3% S AN TR] B B s i 4 £ AP 4R S L2 e, BB sl vl 5 RS R B A SE R AR B 4 £
0 T P L M AL T 5 D A0 2SRV LR A AL A5 S R B S Y BB Bl B v R Z R W R R
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WA, A KA TR AN R B A0 AR MBS e M B 5 X AR A IR A5 A A Sk )
TRER, & Z 2R K 2B 00 3 T R nT A -5 /K T 2 AR B el BRI AR = A5 56 IRk, AR HF 5%
T 2 2R T I 0 2R 1 AR ARAR W] B A0 28 1 BRI A I B DR AR AP S SO A BB T A G

B K SR A7 28 AR M A 2N B S I VL T AR R R A A f SR A B g A R — Y S
— M AR L, A B M S A B AR RS O B B W R ST 20 A A0 MR B 8, TR b o) B
BRRIE N e IR, INAS WA kT S22 RIS rh o5 4l O i A7, 3 5 9k B 78 ) 5L A 7 it B U5 0
T RERIER, Bl 20 70 X LA 3 A BTy sl vy N BT, IR s o I B o 2 it se iR 1Y
THARL AT, £ 28 A5 SR 2 RN R PR X ] YA I (B 22 57, 3 v -5 TR A /K B B 45 /N AT O
3.3 MR ZHMER I R

A SRk A a2 G AR BEFE AR T A Jy S A T AR A 0 s [R] ot 2338 A i AR AR AT oA
FORVEATRPEIASH , (E R b RERS R R A0 S A Bl SR IS Bl (0 i, £ IS ol - Al e
IRl IR /NEME A & S 2R T A A BB SIE S EEA LUR LA (1) B S5
SRR A R R A2/ NEE itk AR AT e, 2001—2004 FZEEE Ml [A] (4—6 H ), 2 PIIT B fa 2k
Y 2 REPERE S S T AR OB T A A G I IR AY &R S W R A C S R DY B R AR AT
0 LA 17 T BEAY AR, XL W GBI 2 | S B 5 10 S AR 5 AR Ok /N 5 A SR B B R
AT X 2 TR A b ST R AR B 405 3 2 ol R VR iR SRR (2) YK T RE A e R fa 25 A
SRR Y0 20 A 20 7 B A T A1 90 S0 T A BELRR T £ S K D B e Y R DOk, 2 DA
HAIT B a8 7 i a0 [F 2R3 BRI FIZR D4EF A5 KA/ IV INFITTIE T 300 km , 24 EHE R 48 K rh 858 V1366 [
6 JAE /N 1A 700 &, RIS, 8 101 8 00 UL BB , B IR T VL 2 & A A R e, 3 B0 VL0 b 39 e 3l 3
T T S A Y 2R PE I B R O R AT R R AT AR R B TSk MR
K TR W T 0 28 B ARG ST IR, UE— 20 s T 2R A A Ar s ™ (3) i B, 2 RTT B TR IT =
PPN TTRE L7, 2 e B 50 — 45 S AL Mo 4 Il B B 255 A MK AL, w300 Ay 32 422 vh i 55 T T A 1 3 i %) i e
BB s o BT, SRR, BRTT BN H B35 2007 4F 2k 1375 1K, 2008 42k 1188 i1 ,2007 4F
KT A PRBE AW 11 Sk 0 H Vs A AR SR 40846 VK . ARARECE RMEE I, 4 T a2 i3 3h 23 (8], B 452 i 2|
MG BT, T T AR B M R SR W AT RIE B, (4) SNSRI AR, A KB, 22 B
BRAEHNSRFIE WY A —E LA, 3 0 2 aE W RE D A Kb B R PTG, 5 S e s
] A5 5 T e R, XoF 2 A A A7 3 R R , D 22 7 T JEU W £ R TV 2 R AR

4 ZFER5EW

ABIFFER T2 PRI BORT N K I 0 JEFp S A5 AR AT T R 4R A e 2k 64 M s 6 H
11 7} 48 J& , 32O IRK E Fa a2t | VLTI ifp SR i T iy B 0 2 55/ i K el I B IR 4 A L A 35
ZRE  KAFERI TR R RS RK AR A YRR 1O R A A B A . BRI N L £ 288 o i AR S
1 65% LA b Uil BEHE/NRAL T T TR S0 9 R R A A0 S BN R A B BRSO
VLY A 5 51T, DA PR A VLT el B8 PR A T SR8
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