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Diversity and fauna of butterflies in Baxian Mountain State Nature Reserves
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Abstract: The butterfly species in Baxian Mountain Nature Reserves of Tianjin was studied based on the collection in five
samples; (a) Xiaogang, (b) Shanmen—Taiping Gou, (c) Shanmen—Zhandao, (d) Shanmen—Xiangu Spring and (e)
Xiangu Spring—Minganliang. A total of 2218 butterfly specimens were collected, of which 88 species in 56 genera under
eight families were identified. Nymphalidae was the dominant family, with the most species number (35) and individuals
(784) ; Parnassiidae and Libytheidae contain only one species each, which was regarded as the rare species. The diversity
index, the specific richness, the dominance index, the evenness index and the similarity coefficient of the five habitats were
calculated and analyzed. The results showed that the change of the environmental quality influenced the diversity of butterfly
remarkably. The greater the influence of human activity on the environment and forest vegetation, the lower the diversity
index of the butterfly was. In habitat (d), the favorable environmental quality led to the most stable and diverse plant
community, which was fit for butterflies to exist and breed. So the diversity index and the specific richness were the
greatest, but the dominance index was the lowest. In habitat (a), the simple plant community resulted in the relatively
poor environmental quality, where the diversity index, the specific richness and evenness index were the lowest, but the
dominance index was the highest. The diversity index in habitat (e) was lower than that in habitat (d) and (c), which
accorded with the intermediate disturbance hypothesis. Therefore, we suggest that the Administrative Bureau of Baxian

Mountain Reserves should restore and improve the environmental quality, exploit tourism reasonably, and exploit and utilize

EEME : HEK A RBEE4 VR H (J0630963 )
7% H #:2009-04-30 ; f&1T H 1 :2009-11-09
* W iRAE#H Corresponding author. E-mail ; lihouhun@ nankai. edu. cn

http ://www. ecologica. cn



12 3 BUKK 4 /Ml B AR R X SIS VE AR I X AR A AR 3227

the butterfly resources moderately, so that the endangered and rare species can be protected effectively. The preliminary
analysis of our material also revealed that the percentage of the widely distributed species, the Palearctic species and the
Oriental species was 56. 82% , 35. 23% and 7. 95% respectively in Baxian Mountain Nature Reserves, the widely

distributed species were absolutely dominant, and the Palearctic species were obviously more than the Oriental species.
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Table 1 Species and individual number of butterflies in different habitats

) %7 & Number of individuals X & R4
UES Species a b c d e 243+ Total Fauna composition
JXUER] Papilionidae
ZAR\IM Papilio bianor Cramer, 1777 3 5 30 63 8 109 w
LR NI P. maackii Ménétries, 1859 7 9 29 3 48 W
MG P. xuthus Linnaeus, 1767 2 17 21 32 2 74 W
4R\ P. machaon Linnaeus, 1758 2 1 3 W
24 R Sericinus montelus Gray, 1852 4 44 69 36 153 P
¥Rl Pieridae
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) %15 Number of individuals X &4
UES Species a b c d e .3} Total Fauna composition
PG T HYE Colias erate (Esper, 1805) 106 7 2 3 4 122 W
FEH GRE C. fieldii Ménétries, 1855 3 3 W
SEMPUE Pieris rapae (Linnaeus, 1758) 30 5 3 6 1 45 W
KI5 MU P. canidia (Sparrman, 1768) 10 15 24 36 21 106 W
=AY Pontia daplidice (Linnaeus, 1758) 41 4 3 6 1 55 P
ZH IR Parnassiidae
VKIG LB Parnassius glacialis Butler, 1866 1 1 P
R 4%} Satyridae
Y 5E IR Neope yama (Moore, [1858]) 1 1 0
L EIRME Lasiommata deidamia Eversmann, 1851 12 8 36 15 5 76 W
W BRI Melanargia asiatica ( Oberthiir & Houlbert, 1922) 1 3 4 P
WEHR A% Minois dryas (Scopoli, 1763) 4 3 4 3 14 P
YHIR I Davidina armandi Oberthiir, 1879 1 1 P
IR Ypthima balda Fabricus, 1775 1 2 3 W
TL=BIREE Y. megalomma Butler, 1874 3 3 7 13 \
RV EIRE Y. motschulskyi (Bremer & Grey, 1852) 1 4 1 6 W
[ R UE Y. conjuncta Leech 1891 1 1 0
AR Coenonympha amaryllis Cramer, 1782 1 20 57 11 2 91 p
ZHRIE C. oedippus (Fabricius, 1787) 1 4 3 1 2 11 P
1AL Libytheidae
FNEKUE Libythea celtis (Laicharting, 1782) 1 1 18 3 23 W
R Nymphalidae
R Wkis Polyura narcaea (Hewitson, 1854) 8 7 1 16 0
SN Apatura iris (Linnaeus, 1758) 1 1 P
WA A, ilia (Denis & Schiffermiiller, 1775) 2 1 2 5 P
FIBERK Uit Mimathyma schrenckii (Ménétries, 1859) 9 1 10 W
Jilge st Timelaea maculata (Bremer & Grey, 1852) 4 4 10 1 19 W
W 1 kit Dilipa fenestra (Leech, 1891) 1 11 4 16 P
H ki Sephisa princeps Fixsen, 1887 1 2 6 1 10 W
Ak Hestina assimilis (Linnaeus, 1758) 1 8 24 3 36 W
APk iskite H. persimilis (Westwood, 1850) 5 17 43 3 68 W
K Sasakia charonda (Hewitson, 1863) 2 1 10 2 15 w
455Uk Argynnis Paphia (Linnaeus, 1758) 1 4 5 10 w
AES Ui Argyreus hyperbius (Linnaeus, 1763) 1 1 2 w
H5 ki Argyronome laodice (Pallas, 1771) 1 1 2 1 5 P
M B4R $4 i u% Childrena zenobia (Leech, 1890) 13 22 16 51 W
WE AR I Fabriciana nerippe (Felder & Felder, 1862) 4 1 12 P
HliFE s F. adippe (Denis & Schiffermiiller, 1775) 7 11 10 54 10 92 P
BRZk gkt Limenitis camilla (Linnaeus, 1764) 1 1 P
Yrekiki L. sydyi Lederer, 1853 1 1 w
Wi BRIkt L. doerriesi Staudinger, 1892 1 2 3 P
R IR Seokia pratti (Leech, 1890) 2 8 10 W
JNERISEiE Neptis sappho ( Pallas,1771) 1 5 27 27 3 63 W
FRERERIE N, hylas Linnaeus, 1758 6 3 44 33 9 95 W
WEER UM N, philyra Ménétries, 1858 8 8 P
HEIPRIEE N, themis Leech,1893 18 4 22 W
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) %15 Number of individuals X &4
UES Species a b c d e .3} Total Fauna composition
FABEIR R N. philyroides Staudinger, 1887 8 8 W
BRI N, rivularis (Scopoli, 1763) 4 4 8 P
FEFRURIE N. pryeri Butler, 1871 5 20 2 27 W
HIPRIEE N, alwina (Bremer & Grey, 1852) 2 1 5 8 P
KT Vanessa indica (Herbst, 1794) 5 3 5 8 10 31 W
JINLLYRE V. cardui (Linnaeus, 1758) 5 1 1 8 15 W
AR e Nymphalis vau-album (Denis & Schiffermiiller, 1775) 1 1 2 W
445545 Polygonia c-album ( Linnaeus, 1758) 2 2 P
WA P, c-aureum (Linnaeus, 1758) 44 19 16 22 7 108 W
BERJ IR Melitaea didymoides Eversmann, 1847 2 P
7 PRI M. diamina (Lang, 1789) 2 P
KR Lycaenidae
WKW Araragi enthea (Janson, 1877) 7 W
HaJKUE Favonius orientalis (Murray, 1875) 2 6 10 P
EHIKUE F. cognatus (Staudinger, 1892) 1 1 P
FEYHEIRIE Rapala nissa Kollar, 1844 3 10 6 19 0
EHMEIKME R. selira (Moore, 1874) 2 8 7 14 4 35 W
TEHEIKIE R. caerulea (Bremer & Grey,[1851]) 3 2 W
FE WKW Satyrium eximium (Fixsen, 1887) 2 1 1 4 W
Z1JK3%: Lycaena phlaeas (Linnaeus, 1761) 24 14 2 40 W
MUKW Niphanda fusca Bremer & Grey, 1853 7 1 2 8 18 P
5K Everes argiades (Pallas, 1771) 37 14 20 12 1 84 W
ZJKUE Tongeia fischeri (Eversmann, 1843) 5 6 4 15 W
FiES KU Celastrina argiolus (Linnaeus, 1758) 2 4 19 13 5 43 w
4B IR Aricia mandschurica Staudinger, 1892 11 11 P
ZIBR K Lycaeides argyrognomon (Bergstrasser, 1779) 2 2 P
KA K Ahlbergia frivaldszkyi (Lederer 1855) 2 1 3 W
TR IKISE Shirozua jonasi (Janson, 1887) 2 2 P
Fr R} Hesperiidae
B T Lobocla bifasciata ( Bremer & Grey, 1853) 2 6 12 20 W
PRSI Daimio tethys (Ménétries, 1857) 1 12 18 27 3 61 W
W54 Satarupa gopala Moore, 1866 2 2 0
LN TR S, monbeigi Oberthiir, 1921 1 1 0
HEF T, Parmara guttata (Bremer & Grey, 1852) 1 1 2 W
HHER TR Pelopidas sinensis Mabille, 1877 1 4 22 7 34 W
MV A T P. agna (Moore, 1866) 1 1 0
R S5 P. mathias (Fabricius,1798) 1 1 W
JNHEFEUE Ochlodes venata (Bremer & Grey, 1853) 1 5 6 P
FIBEHE TR 0. subhyalina (Bremer & Grey, 1853) 2 8 9 8 27 W
MBS TR Thymelicus sylvaticus ( Bremer, 1861) 1 1 P
&3 B TR Potanthus flavus (Murray, 1875) 2 2 W
HPTAR TR Carterocephalus alcinoides Lee, 1962 7 7 W
WILFRFEWE Erynnis montana ( Bremer, 1861) 2 2 3 7 P
411 The total 401 280 565 798 174 2218

P: bR, O AREERP, W ) ARl
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RIERALR , ST SRR R B FMER S8, Rt a R R 2. NR2 hAalLIE N, R —
%, BRI (Nymphalidae ) 76 J& A MAS R &L, AW BRNHE . HPRy =8 ERN, &R
JF 2tk 4 R ( Nymphalidae ) | JK 5} ( Lycaenidae ) 5548} ( Hesperiidae ) | AR R} ( Satyridae ) #3HER) ( Pieridae) |
JRUBER} (Papilionidae) Bk FL (Libytheidae ) FIZEER} (Parnassiidae ) , KEERLFIZRSERHER HA 1 #, BRI X K
W 280 s ZREVEFE BRI O - BRE RSB SRBERE IR SERE DB R RUERL | B A28 R, DR A
15 5 SRR RS UL S BERE B RN R < R R 2 R IR R L RUBERE Ry SRR SR SR KL | ik
BERL, T BB B i . MWD 5 BE b A, BRI i , AR BI/INEITURE 08 - R SERE IR MR T R IR
FBE SRR R BB FIZR R

TEJR G , Z VTR B = 1 R R , o DS R ) PRI 8 & ( Nepris ) MIRN BRI £, A 8 Fh, AL
J& , W g R & ( Papilio) F1 B ARUEJE (Ypthima) (4 Fh) , LBk IEJE ( Limenitis ) K 358 (Rapala) IS 575 /&
(Pelopidas) (3 ) , Horp 12 ANJEALHE 2 F, HARJE N HA,H 39 &, 5 BEE(57) 19 68.42% AR A &,
B LR DX B S AE B — BB A B R M 2R

MR, I S R i BCE R 100 1, S\ Al 4R 30 X R EF, o DL 223 R Sericinus monselus
&2, 36153 HLUIMRYGRBES SRt (122 H) (R (109 ) (B8 kiR (108 ) FIAR 75 S 4 4 (106
) o HERI, VKGR L HERAIRE 25 HR I | 28 IR R | 58 R iR g | B R e ik P il | S48 K M L 2% 50
FrUE B WA TR B SR TR BRI TR X 12 RIS R D, HoREE S 1 JAnAs, /Ml LR X WA
i, 5 SRR 13.64% . EEIN IR | ITJE ik aE TR MR A A0 T T R R B R B SR MR AR 20 g gk
J b AR (A BB <5 3k) , b SR B 22.73% o BRBUOR T DORRX 32 RS B SRR AT
I RIE G IR

F2 BIREENMESHE
Table 2 Quantity indexes of butterfly community

EZE26i ] wEE hRE PRE
B4 R T M Diversity index RE()) HHBE(D) HE(R)
Families Genera Species  Individual , , , Evenness Dominance  Specific
H'(6S) H'(6) H'(S) index index richness
gzt Bl Nymphalidae 19 35 784 5.1438 2.2242 2.9196 0.8212 0.1378 5.1017
JRIERL Lycaenidae 13 16 299 4.2776 2.0460 2.2316 0.8049 0.2809 2.6314
Fr IRl Hesperiidae 10 14 172 3.6084 1.7267 1.8817 0.7130 0.3547 2.5255
HR 4%} Satyridae 7 11 221 2.7811 1.2557 1.5254 0.6361 0.4118 1.8525
AL Pieridae 3 5 331 2.3687 1.0240 1.3447 0. 8355 0.3686 0.6894
KR Papilionidae 2 5 387 2.0078 0.6711 1.3367 0. 8305 0.3953 0.6713
I UER] Libytheidae 1 1 23 0 0 0 0 1 0
28Rl Pamnassiidae 1 1 1 0 0 0 0 1 0

3.3 ARAESMISRTE SN

MFE 3 FTUEH, AR d WBR FhEM BN SRS S, a7 3. 1523.3.7537 F18.4415, 435 b
HIBR SRR ,  1.7508 T AE5E d R SAEVEHETE b Rl ¢ Z )5, 1.5355 , 4:5% a IR B Fh K
LR SRS B A, 22 1. 3243 2. 5318 2. 7117 H1 6. 5678 5 45] B 5 %5k KB/ 35 hy 8%
e.b.d.c.a; RHFIREILM/NEIR G FI AL d.ecc. b a; WFF£EBERMAKBVNTFINESE doec.b.a,

MEASKE , BERBEVR 2 FEERE B O FP £ 8 B R ORI MA RO — 3. 5% d B RN
B AL B SRR BN R E B, DA SRR A BEHE 8, R SR d A BEVE AN R e IR 24,
WS R B AN BT , & SRR AT . MR ZHEEIE S SRR R SR B R e, T FE R AR 3R a XHEY)
Fh 2R AR T, BA W B AR EE , LR R B MR SR A I B R SRR ZREPETE B
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SRR

F3 TEERHEHENSHFEER
Table 3 Diversity index of butterfly community in different habitats

EZENiRiE e RRE Yrfhf
S BHE JREL Figk A% Diversity index wE()  #WE(D) HWBE(R)
Habitat Family Genus Species  Individual , , , , Evenness Dominance Specific
H'(F) H'(6) H' (S) H (FGS) index index richness

a 6 27 38 401 1.3243 2.5318 2.7117 6.5678 0.7455 0.2643 6.1729

b 7 28 39 280 1.7508 2.9004 3.2110 7.8622 0.8765 0.1571 6.7438

c 7 41 55 565 1.6719 2.9652 3.3189 7.956 0.8282 0.1221 8.5216

d 8 53 74 798 1.5355 3.1523 3.7537 8.4415 0.8721 0.0789 10.9247

e 7 34 45 174 1.4312 3.0452 3.4024 7.8788 0.8938 0.1207 8.5287

3.4 RIFA SISO B HE A

S AARESRE £ ESA A R BIERIE 6 B 18 B, I3k 4, A3k 4 R U BRERFLA 5 F,
BHRRHA 4 FhTE S ANMESTIA /A, 8 5 M AESE A B EZRL HAsrseRL 4 # S SRH R B8RS
) B 80% , X R IAYERE FAEY)) 12, A B AE R, BEREE N A RIS AL, FFERAHL 1 #5577
BEYIRD B 7. 14% , 3R B FRUEXT BREE A5 A8 A I3 0 BB 155 o

e T AR A A B B3 24 Fh, oo 4235 d 0 i 14 B0 18 5 MRS R &R Z, 5 BB
58.33% 55 a Fll e 554 4 b A5G ¢ A3 A 2 F R AR ST b B0 o SRR ORI A SRR — N E 2T
T, A8 d PR R R R 2 R T XA S R SR R, D3 — D T SR B Y A B AR AR B
JREAE 5 MESTH R

x4 5 ANERHF D THHIMERE K
Table 4 Composition of butterfly distributed in all 5 habitats

Al Family Ff Species Bl Family Ff Species

JXERL Papilionidae ZARWE Papilio bianor i Al Nymphalidae iR 4% Fabriciana adippe
A% XS Papilio xuthus JNER IS SSE Neptis sappho

BHERL Pieridae PG G Colias erate IR Neptis hylas
SN Pieris rapae KLU Vanessa indica
KT Pieris canidia T Polygonia c-aureum
=K Pontia daplidice JRIER} Lycaenidae FHEIKEE Rapala selira

HR 4% Satyridae SLEIREE Lasiommata deidamia 5K % Everes argiades
B2 IR Coenonympha amaryllis WIS K8 Celastrina argiolus
ZHRIE Coenonympha oedippus Frit Bl Hesperiidae MBS Daimio tethys

3.5 AFASTHR A AR 25 REESTEFSRME AL | ) BARAERE A%

ARES B ER B LS. NEKS  F)
FRDIEH , % a Ml b,bflc,cFfid,cFle,dFle Table 5 Number of the shared species between two habitats (above
%%ﬁ*ﬁ{u,ﬁ%ﬁﬁgﬁ 0.50—0. 75 ZI‘E—IJ , ﬂ‘] I:P %*ﬁ diagonal) and similarity coefficient (below diagonal )
o MM A S £ R M MEARIT W, ey gy SEW o b e 4 e

BELRAREOT M, MR LR o T L
Ko HrpAss o MAS d WM REES, 7 0. . P 51 )
6538 , ILA WK S1 A, AR AR ] B Aok oL 1R d 0.3827 0.4487 0.6538 40
WI7E 0.25—0. 50 Zja], H 2R ARM., Hp AR a e 0.4068 0.4237 0.5152  0.5063

i d fP AR R A, A 0.3827, X E R H T
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X2 A 4 BRI AP IE AR SRR B (B PR B B (R) #E4T T4eit (B 2 gl 3) o WA
H, BIERR R B R B R BUTE T A, 3869 Fh,5 A ARSI, 38 32 B MARER R BE 8 A,
Ftedl H,6 A K MARERRD, 36229 Ho WA 3 AT LIEH, SRAEIEEUN S AHE7 A6z B, 5f
FT7 AREEE A, A8 AME 10 AREE T, BB, F8EES AmKK,6 AmRE LT, 7
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Fig. 2 Temporal dynamics of the number of the butterfly species B3 JVLERERSFAECH) IR R (R) KR EIZS

Fig. T 1 ics of diversity i H' ichn
and individuals in Baxian Mountain Nature Reserves ig. 3 Temporal dynamics of diversity index (H’) and richness

(R) of butterfly in Baxian Mountain Nature Reserves

3.7 KRR
DA o i R R 3t 2 ) T e ) A SRy R AR e\l 88 AR 43 i L
FIRPERPR A, L3R 1o i dURl REEF A A R BT o BB AR5 R Y 20 L3R 6
HALFE R Tl AL AR, SR
FHRE AR PG A T 580 e LA B | P 1A A
W BAICER S X . SEit i) 88 B, A 31 b

F6 J\ BRI RAY S5 HT
Table 6 Analysis of fauna composition of butterflies in Baxian

Mountain Nature Reserves

BT AL RFZE, 5 BHH 35.23% , Hoo RUEFL 1 WAL RWER PR

i BYSREL LR R 1 R IRERL S L BBERL 14 it e T T Thvid

*:F ’ R%ﬁl’ 6 ﬁl ’ D’I'I‘%*‘:l' 3 ﬂl o species species species
REFETZEMEBESATRERANFE, & ige i B} Nymphalidae 14 1 20

FERBEAE R WIH S 6 X LR 0 i, KO it 6 9

RE e ST BRI SR, aites : : :

*:FEP 9ﬁ 7 ﬁl}ﬁﬂ:;{f{ﬁz%ﬁl%, 5/%‘&%7'95% 9:/E:‘ miﬁ%ﬂ Papilionidae 1 0 4

R MERE 2, W BERE 1 R, RBERE 1 AN, SFIERE mue Pieridac 1 0 4

3 Fhs %R} Libytheidae 0 0 1
Al 43 A 9 R B R R SRR o O 9 4 %:ﬁ Pﬁ':sﬁdae . 0 Sg

i . ; i BTt The to 1 7
] NFRER &4 KT R R R E S &4 b T Rate/% 15,23 7 0s 6.5

Rt (B AR VA A L R SF X . SEitH 88
P A S0 R T A RS, o AR 56.82% , Horp
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R 4 B SEAE 4 b HRERBL 4 B, BB 1 A, SRR 20 b JRERAL O B, FRUERL 8

£r TR, Ml E R B R X st ab it b 5 s, 16 b B Sy st B X R o 2 FAR LI Sl PR3 X
88 PR T b ARPE S AR TR RIS LA i XA AP (9 U8 BT ol BB B 23 AT R X 3R A AR LA AR o AL
FICER AR, UM ISR BA R R S5 LA ESGCMB BN R R AR+ e,
i 2 A, R AR5 ) vy U SRR 5 T B B3 B R B/ Il B SRR P X X R i Y R 2
4 g

B JUAE , AN TIPTS5 R0 Or 4 X A BB GEUR OS2 0 H /™ 2, S 30— SR R A 28 200 B i B
FEIHK, MIKIFHER,2006—2008 F—KARAERELA K 2, t AR Lo, 40 SR A SR BOCA G it i 2 PR 47 A 88
B, XA 5L /LR 3P X AR AT RETH 2R o /LI PR DX A M8 R S5 B U S R B R A AR 3P
4.1 SRR SR SRR AR

HEBE a TR/ (155 m) (R XS B R RO , AELARRP R0 B — ARUE L B R 20 A B 8 RIT AR MHEH
Ja RIX GEBESE , N8 TIARK, BB A 7= (6 AR 24, P BB 1 1R 9 AR A7 SRR PR B, B R o
PR FERAR ™, RADBE BT SRR . REMIEGAKREY), Kb — SN EREWRIME, FE
AR A BERIPE G GRS BERAR S, I X B AR MR 2RAR D (B SRR B AR S

A58 b FIFEEI A ILTT(273 m) - (490 m) , BAAGLTHRIPIXBIRIRE P (HRA — L0 L i | 14
TETEIRIX Y, T8 B X JE I 23 Ai A 2 R AR AL o B R A T — 8784k, SR BTG O AR 25 A B Y
H# T5 S A PRI R B B —E WS, LR a B ¢ d A e MR R B, IVAESE b IR SR B BEA
R BEHEB AT UIF HiX— o BeAh,5 NS, A b B KA A, R H IR X AR Y5k S
RXACROCAR K IAFFEE T 5, Z X BRI SR B B 2 B MR . IR, iy S e R A4
FEAEE T RS ARSI R R RN TRIPESHENYF SRR T ER.

HEBE e JERIILTT(273 m) —»4GE (417 m) , X —BUR RS E E SO A B 49/l LA s Rk 25
R, IR AR, B R4, M RTIAD I, AR S EAEY £ KSR, KB+ E, MERARER
JEfE, REA R EEZ X HGA T A K 5 SRS R —E . SR BN T8N, A S
4 EE WIS R AT, HIL RSB

A5 d VS B AERIE (417 m) —filfhi 2R (630 m) , /KR8, AH B8 , A A B A AL b 8 A 25 [ 454
ISR B AN IR MRE , B & S ERAAT SENTHL R AR E, R A TR BRI IX P 4
BEAPIE BOR SR EE BN B R AR X N iR 89, T RTEIZ X A A 14 7, o 2o
(88 i) () 15.91% , i TR X P ATFIE (24 Fi) 19 58. 33% , B /Ml IR I K BRI SAEPE R P 0, DL 45T
HRARY . RN NS4S d IS0 A AR e RO LE S ¢ Al e ZEMBERAE B S5 ANT d B, AESHER
4, ISR SRR BN B, AT LI AESE d Senok B AN B TH0 R I A TR s F 755 3 2 1], s iRl
BYEARY .

HE 8 e B B Ml 2R (630 m) — B 22 52 (835 m) , A AR K B, A B 2 A R bR, A AT JEE AR
i AR NEA R R AR D, BN B — 1B 7 A A B 22 S TR AR, T RA PR A v 4 o i 7
BRIV A T — S E AW AR, R AR AR M E A BB . X 288 E R
JEIED SRR R WX, E— e R BN T R SR R A HERR T , 3 AT REHL S W R PR A2 AN B sl 1Y
—MRHE. WASE d BIASE e AHB AR T 1 RRIRSSH, (15 M1 SR A9 20 AR A4 T BRI R4, X il
BT SR BRI AR F) SR E R URR

M5 AN B AR S5 AR R A LA B AR 3t Y M R S A 3 B 3 ) BE R BB #) 0AT ELBRT R, A 2% 1
AR T IR S A T BB RO o AR M P AR S PR T B S ML R T B 22 S R B S R R h  2
FIMEZERER WS a 2 e, EBRBAWHRT, O TIEE R TRENES, SHERETE SR LR BT
A, BT Sh B , Xt BR5E MARMAE B 50 T I8RO, TR R BT g , W R S R P 5 RO IR, 5 5 oAt
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BFoE 8 3 FRARIRE S W SRR PR L OC R IR G5 SR A — B0 %), (RS e BRI EBUF AR AR
— U, AR AP R SRR BUR T A5 d, B BRI RS RH (F) MERSHERRE H (FGCS) B
FAEE oo BURPBLG AT U o BETHRBUE” SRR, 7EH A0l TR 5T o th R B SRR ™ A
NIESHXESE d Al e TR EEIAE] T 5K, & 4 1 TR A T HAR B PR B AR & AR RE IR
R, NP2 T HESHER R i T2 EAY R SRR S T 5ok, B DU 26 A 55 P #4855 20 R 1k e itk
BT RK. 4B e ZENFHTIEAD, M FEHH B8R RTTA b X0 AT SR A i 2 %
EAMY AR N SECT HS RS, RS2 T SRS 5 a ZBIAISEE, RALIT
B SEE T A, W6 T RSBEERSRN A KR AT, SECT BRI S

HBRIRRPREIER S A TR A e, = B 20 T BRIA K BERTANYR’E, ATTI5E miy  f] 2 2R 2o 4
o DRI, GR35 FR M1 B8 B A R AT SR S R R SRR MR P IR A A Ui 1R . KRB A Rz A
B X AR ERB LSRG RIBIR R A S E R R PR R AR W B, 0 AR K RS 5ok
IS S 0 R = i)

4.2 #iY

RRIEASSCHIBTFEEE SR, X8/l B SR ORI DX 887 B DR3P R 3 o DA A

(DEMRFEESTE  ARKE RSB REY SRR N REZNEM. REYZ
FEEOR P, R D A ) A SRTE S X R X AR S R GE B T IR , 30 280 0 X B AR SR T AR, 7 55 UK
A AR BR FIBRAL #2550 SN B BATT 5 A BRI R ET5 5, 4 2B A TR XY 24
PR E MAE S IR R 22 R R

Q)R BfEB YA ERE 1997 4K 2002 FHE 5 M B AR L R, /Ml B R/ RP XA
A RERHR B R R B AR R, B BRI A (EL(EL AL L BR7 IX P R A/ ) < SRR DR R Rt | P9 O o e it
5, DARECRAR D ) 22 BERTHR AR AR AR AR | e B AR | 5% IR R RHERAE R AV FRIRSE X Tk Se B2 SH A A HO
2, RIS EAEAT A M2 07 T RO WEEBIT TS , T AL A MR ) 1 I 3 AR 2607 T 1% O, T IR N AR FR 5tk
B A A R, SRR DRI K A48 B )AL

(3) & BE & B R MR IR o Fellt JLAF , AR AMTTHAT B S0 i 77 =X, /AL R 37 Xt 3%
R RS, O A B VIR A A SR S RIS IRIT R Z IR T T o DRI SR LA i i g A B 4
il 2 AR B L, 25 kX Sh A BRI ALORELAZ 5 DRI X P9 A0 Y0 IRt 2 30 L (6 P B R AR
RO , AR P AL B A4 L, DA 25 S5 3 s TEAB R 2E LB BT, L R BRI 7 B AR , B
FIFIEREY -

(4) TR HTF A ANA FBISRBEIR AT ATE PRI SRS AR A Sl 223 B2 3t T 26 DR X 10 0 R R, 7
PRI IT 5 FETT A P ORI FIRAR G AR SRV A A SRR | 227087 IRV S A R Y S T 8 6 , B 0 O UL
T, T AR RO, T A TSRS, KBS, i EATAZ Y A B A S | I 2 S R 2
AT T EARAS , BERiger FBHITELAL , JRIP X W2, W2 47 385 45, B RE /Al L R4 X RS 5t B R B
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