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Longitudinal patterns in taxonomic and functional organizations of fish

assemblages in the Xin’an River
CHEN Bing, MENG Xuechen,ZHANG Dong,CHU Ling, YAN Yunzhi”

Provincial Key Laboratory of Biotic Environmental and Ecological Safety, College of Life Sciences, Anhui Normal University, Wuhu 241000, China

Abstract ; Identifying spatial patterns is important for the conservation and management of fish diversity in streams. The
spatial variation along the upstream-downstream gradient in stream fish assemblages has been substantially investigated
previously. However, most investigations have focused on the species-composition-based taxonomic organizations but the
species-trait-based functional organizations have received less attention. In this study, we sampled fishes from 27 segments
along the upstream-downstream gradient of the Xin’an River during May and October 2017. Our aims were to examine the
longitudinal variation in taxonomic and functional assemblages of stream fish assemblages, and to determine the relative
importance of local habitat, segment spatial position, and landscape condition on fish assemblage composition. According to
the feeding habits and locomotion traits of the fishes, the 44 species collected in this study were divided into four feeding
groups, five locomotion groups, and 14 combined feeding-locomotion groups. A two-way crossed ANOSIM showed that both
taxonomic and functional organizations differed significantly among the 1"— to 5"-order streams, but they did not differ

significantly between May and October. According to SIMPER, the spatial patterns of abundance-dominant species and
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functional guilds were similar along the upstream-downstream gradient. From the 1'— to 3"-order streams, the changes in
fish assemblages agreed with the patterns of community nestedness, 1i.e., small assemblages nested within larger
assemblages. However, from the 3"'— to 5"-order streams, the changes agreed with patterns of community turnover, i.e.,
both species/guild loss and gain occurring from one assemblage to another. Variance partitioning showed that all three types
of explanatory variables measured (i.e., local habitat, landscape condition, and segment spatial position) explained 33.6%
of the spatial variation in taxonomic organizations and 38.5% of the functional organizations. In addition, the taxonomic
organizations was significantly affected by the local habitat and segment spatial position; whereas, the landscape condition
was less important. The functional organizations were significantly influenced by local habitat and landscape condition, but
the segment spatial position variables were less important. Overall, our results suggest that, along the upstream-downstream
gradient, both taxonomic and functional organizations of fish assemblages exhibit similar levels of spatial variation.
However, spatial variation in taxonomic organizations is driven by both environmental filtering and species dispersal,

whereas the functional organizations are mainly determined by environmental filtering.

Key Words: river continuum concept; community nestedness and turnover; environmental filtering and dispersal

limitation ; taxonomic and functional organizations
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Fig.1 Sampling sites in the Xin’an River, showed by black circles
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Table 1 List of morphological traits used for classifying the functional groups of the fishes collected in the Xin’an River
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Table 2 Summary statistic for environmental variables including tributary spatial position, local habitat and land use/cover, and their

relationships with the distance from headwater ( DFH)
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WA B e/ MBI R AE - IE bR 2 Relationship with Distance
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R P

S ZS )5 B Tributary spatial position
Wi R Link magnitude Link 1—144 52.74+51.01 0.668 *
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Fig.2  Classification in locomotion groups for fish assemblages

based on Cluster Analysis
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on Cluster Analysis
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Table 3 Species composition and the frequency of occurrence of fishes collected in the 1st-order-5th-order streams of the Xin’an River basin

H/RL Y iz ZhUinest FEIRUIRERE H A TIRERE BB F/ % AHXTZ BE P/ %
Order/family/ species Locomotion Trophic Combined Frequency of Relative
groups groups groups occurrence abundance
#7% H CYPRINFORMES
ik B} Cobitidae
i A7 ALBHK Cobitis rarus G2 Ze i A (53] 5 - B P 15.38 4.51
T Leptobotia guilinensis ISP Fe i A (58 57 - 2% s P 11.54 1.05
TRk Misgurnus anguillicaudatus 5 5 B Fe i A (B3] 55 - 2 B P 11.54 1.05
HAEAGSK Cobitis sinensis G2 Fefii A (58 57 - 2% s P 7.69 0.65
SEAESKAL Homalopteridae
JRA OB, Vanmanenia stenosoma [l T A AAE (59 2 - A AL 15.38 12.50
#3E} Cyprindae
E15 H H 1 Onychostoma barbatulum Lkt 5i =R 5 25 - 2% v TA) 3.85 0.06
W3k A% Phoxinus oxycephalus ESEIL 51 Fe i P 55 97 k-4 0 P 3.85 0.16
Y& Acrossocheilus fasciatus CEEI i A= AwAE 559 k- A WA 19.23 13.70
TEUEE Zacco platypus SRR IE Fefii P SR 0 P 19.23 11.15
QY7 Acheilognathus chankaensis i % HEH A1) et - 11.54 0.95
i Cyprinus carpio ) % = A1) ot - A% PR AL 7.69 0.82
FUVEEN Culter alburnus 595 A& Y- Rtk 7.69 0.56
R4 Squalidus argentatus SRYTHEIE Zefii A S8R 25 -2 i A 7.69 0.79
RIS Rhodeus ocellatus M Jii T2 B 0 s - 15.38 1.18
HEAE A Abbouina rivularis SRYTHEE Fefii A S 7R -24 I P 15.38 1.73
14 Opsarrichthys bidens Ea: 51 R PE 55 97 f- TR B M 11.54 0.39
KR Acheilognathus barbatulus ] TE AT i) s - 1 7.69 3.34
/N Sarcocheilichihys parvus EoEE 51 Ze i 5545k -2 i A 11.54 2.22
& Hemiculter leucisculus SR YT Ze e R YR -2 IR A 11.54 2.78
S Gnathopogon taeniellus [iEt: 51 e mAs 50 215 - % AL 7.69 0.49
ZFiff Pseudorasbora parva LEEsite 5 F i A 55 k- 2% R A 11.54 0.46
# R Xenocypris davidi SR YR Zefw A Y- 2 O P 3.85 2.42
L8 Pseudobrama simoni 595 HEE Y-k 3.85 1.44
FL 4 Xenocypris argentea [l 5 Z=Mw A R 25 - 2% it 1) 3.85 0.46
A/ NESG Microphysogobio tafangensis CEEsile 5 e wAE 559 iR A Al 15.38 2.19
3L/ INEEA) Microphysogobio fukiensis YL FemiE 55 9y Fi- 22 PR AT 15.38 2.49
M Carassius auratus ki A= wAE A i - A= I AL 7.69 3.24
LIHE)FHA Culirichthys erythropterus S YRIY R 5545k A Bt 7.69 0.33
48 Hemiculterella wui SR YR Ze Al R R - 24 7.69 0.62
SEARAN Squalidus nitens S YRIY Zefm 55 454k - 2% i A 11.11 0.16
KHRAESR Sinibrama macrops CEE LI HEE 55 2 A 18.52 1.83
Hi4f1 Clenopharyngodon idellus SR YTHRIY B SR HEAE 7.69 0.26
4648 Sarcocheilichthys sinensis FYRIY F i A 55 97 HE- 2 i PR 13.98 1.67
546 Culte rmongolicus Lapte 51 P Y- 7.69 1.09
fii 3 H STURIFORMES
%5} Bagridae
YIRS Pseudobagrus truncatus Lot 51 Zefm 5595 -2 i Y 19.23 1.54
HHi A Pelteobagrus fulvidraco FL R P 595 k- T B 1 11.54 0.95
FLER ¥ 5ith. Pelteobagrus vachelli YL Zem 55 454k - 2% i A 7.69 0.36

A1 H SYNBRANCHIFORMES
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FL/ B B YIeRt FEIRIRERE A IIReRt B F/ % AHXTZ BE P/ %
Order family/specics Locomotion Trophic Combined Frequency of Relative

groups groups groups occurrence abundance
A8} Synbranchidae
Bk Monopterus albus 5 RN B3I - A 7.69 0.23
il A} Mastacembelidae
JI Sinobdella sinensis 5 13 7 =4 A (53] 15 - 2% U ) 11.54 1.24
i1 H PERCIFORMES
OYEEAL Odontobutidae
)1 Vb3S Odontobutis potamophila 5 f 1 P IBH - A £ 44 11.54 0.88
8% %} Sinipercidae
W Siniperca chuatsi 3 I ARy - 11.54 0.46
BEWFE Siniperca scherzeri ] s JE R i) s - PR 1 7.69 0.07
{5} Channidae
548 Channa argus [ 5 7 A& (53] i - PR B 7.69 0.36
HRpE AL Gobiidae
WUR IR AL Crenogobius sp. B 7 JE ZeAmiAt [BH 27 -2 i AP 19.23 14.69

2.3 Sy ZEEERITIRERE R A AR Ak

R R A HARRIE AT R, 5 R 11 F (8] 0% F 288 43 SR RN Ty BE AF 41 k3 JC I 38 119 2 15 28 4k ( Global
R=0.024,P > 0.05,%3258¢;Global R = 0.081,P> 0.05, JIARERE) , {H 1 P-5 i [a] () 5 2SR T RERE T L
A ER A A2 4K (Global R = 0.402,P< 0.01, 53254 Global R=0.358,P<0.01,Zhfg#t) , H 7325 H ( Global
R 5 ) 25 M) AR SRS i T IIRERE, i NMS EIRTAT, JGig e R BEA SR I RERE , | S—3 Gl i In] O 45
P T B BE A, 1T 4 9—5 ST lm] A S FERAR (L 4)

o VAR v 2R W 3R ¢ 4RI e ST
e Stress: 0.12 ThAERE Stress: 0.13
*
L] L]
L] L]
L ]
om o o ° ] n o
- . . "M T IR °
AAV I.I . N v ™ lv.‘ R o
AV ° v =%y . .
v'v'. 3 ° o o . A Ay = ° L4 o ®
A, [] A 4 X‘ °
PO . . ® 4 hd
* L] hd
° L]
4 15 AR A & K 5 KBTI BERE 54 NMS JURE

Fig.4 Non-metric multidimensional scaling ( NMS) analysis plots of taxonomic and functional organizations of stream fishes in the Xin’

an River

iz FHARALYE 6120 0 B i s Hh 47 2% G 0 T A0 A v 2L AR U PR A SR i, S5 2R s i 1 2 3
G, A Y BRI “ PR AR AR 1 AN AR B 7RIS fh | W) B 2 A R i 288 1 ARk BR Al B (1 2]
) BT SEE R (2 SRR ) AR A AL A N RN L S VTR AU (3 SRR ) 5t 3 0 5 g
i, KBRS AR BN “ b 22557 R Py Fp3As " 2 AN /e, B oh 3 902 4 90, Wi A AR 2k i/ i )k
F R R BSOS 3RAT 5 1 4 G0 5 GRATi, I 20 10k R Z0T A /N RS 25 O TR R A AR LB S AR A (3R 3)
RERER 2Dy TR A A2 B, th 1 202 3 ZU, BT RE T a0 22 AL (AL 2 < T REZRAS " i 72, BRIV 72
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B - SR AR | 55 207 e - 2R i AL 0 558 277 -2 O PR 1 RE B (1—2 9T ) , 2RA% 1 IR fRT-2% i 1R (3
G ) o 3 R 5 G, CEEII M AR AL I A AR < DU RE R M THREARTR " 2 A ad e, B .y 3 9 4
AT, 9 25 -2 i A 2% T O s B A 58 S R O N AR AT R 4 S AL, T -2k
F” S -2 AR | SR 2 -2 O PR O e - AR O T - AR o T - AR 55
YipE- R S YRR R AE A (R 4) .

it s HICR TR 1 £0 3870 2R RE AT REAE S BRI PR 8 22 [ ) O 2R, 4 2R s, 70 2R R I D REAE
FRBERRT YR R 0 AR, EL o3 28 A5 R R R B A0 AR OGRS = T DI RERE (r = 0.784, P<0.01, 73268 r =
0.745,P<0.01, IRERE) o AR5 RDA BRI Ak M 518 H Y A A AE 0 | S 28 105k 1) e 400 i 25 Wy o 5 B
TR 1 S RO I s R, oLl AL LA % 15 053 25 5 B T LR R IE ARG o b D BEAE 10, [B81 5 -4 i A
555 275 - 24 i AL I8 7 -2 fiv PA) 55 DI BE AT -5 1 ) P 5 S SR O 00 - PR B 0 - P TR - R R S
T RE AT 5 ] PR B TEAH G (8T 5)

08 T @ | CGOTRRT K A1 SR I !
s\ IR CoR-RI.  CosEiki T IIER
2 e «.\ oV 0.6 CGYi4E-PT 8
% L= N S | B 03 Sl
s e 1 — CGL ki vk e 13- Wk e 1552 P
£z | CGIE - &
EE TR
R Rk
&L
RS .
E : ViEa CGl - &
& i fif ) B i A -2 miE
i LLC RN v M”@j i} G RV Bt 13- i pf O FI- i P
08 Eg’%&% B wmxs 08 G Rk At 1138
-1.5 1.0 -1.5 1.0

JUAR il RDAL

Redundancy analysis axis1

E5 BEARESSERSEAFMMEHEMNXRNTRSITE

Fig.5 Redundancy analysis diagrams for the relationship between distance from headwater and taxonomic and functional organizations

2.4 AR SRR D) REARE Y 52

] BT RR LS SR o, S35 52 0 £ 288 3 2R RN ) BB AR 1) Jmy Sl 2 b 2 e — 380, 359 R /K S Rk, o s 5 LA
Tt —E, R R RO M R H S S (R B AR N —E, HE P R e A 2R A R A R R T i
%, MM S RERE (Y 2 B g, ARG 2200 M 2h SR, =28 [ 28 8 0 4 S A Th RE B ) B A R SR 40 0l o
33.6% i 38.5% ; Je 3T B b ki b3 LN 7 90 25 1047 B X 43 ST ) b ST Ff R 00 30 Ry 4.8% (1.8% 1 2.3% , %t
DIRERE (IR ST fR R 50 6.3% 3. 7% VA I 1.0% , = 2R IREEAR 7 1 I [R] il BRI oA 16.9% 1 27.4% ., I
A AR rda” PRECAR B AS i SRR SE M AH SR AT BT 2 5 | 43 JSHE 2 Jm) TG S8 b AR S 3 255 R o A 2 A o
() S 2 RN (P<0.05) |, 11T S BEFE D) A2 Jay ka7 i b S 072 1 8 25 52 ( P<0.05) (181 6)

3 Wit

T A A R G B A W e ) s B S e, DALl 2 R 30 90 ) B — R i SR R B T —
PRIZRAELEH ) WX — LRSS MR LT | R 90 B AL 40 2 B0 e D S o 9 i A B A8 AL LA ) AR B 5
JEIJR A S PR T BRI R LAS, HoA 7 A A e R B T YR A DA B R
KR K TE KT RS A pHEAR R BT T R TR, A ARG IE K B, B K X B4 b R T
FRAL Bl T 5 g 2 258 A (BR i AR LA ) | e rpobkost T BRI 25 B (BB 3t M 3t A & T AR 35 BT
VAT TN A E N AR Bt 2 (AR A AR ok T B R TR AR AR AR A8 1E T b R LN 5, Huet
(1957 ) F1XT R Y 3t DX A 3] O A0 S 2 1 B HE AR A B 1 < Rl BGRB8 0, LA R X R 4l e 2
D« e S A - Ty # R BERL S Ak 2600, 7L Gt s DX, I B = R i, AR 2R A i 22 by T < A
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1.0 ns

SEHLAE L E LA ML E

5k =66.4 HF#E =615

Values<0 not shown

B6 ZXRETEHMHLBMINGEHNTENEE
Fig.6 The variation partitioning of effects of environmental variables on taxonomic and functional organizations of fish assemblages

ns;P > 0.05; * ;P< 0.05; * * .P< 0.01

B8 B 668 H 7 A8 46 215 AR, B2 LI 1—5 G0 (6] i (R B VR iR 35 245 5, Hofn
FPEVE BERE TR B 0 AR, RSk BT R B, SR BR A3 A T I A e T R L IR I IR
fin W B A SRR 1 B B S A R LA SR R R DT R B TR A R TR B, R OB M
N5 SEBEAE T AT B A A i oA (R RS B R R s AR A AR BHORT rh AR AR SIS TR IR KR R AR 1
P 7NN S5 i Rl e s N2 WA I T e R R S e S ke ol N =) =Y IR TR
YIFp E BT T Rl B, SRR, I 2S00 75 55 i3 sh 5 D RERRAF L B — 2 M 9N 1) 66 AR 1k
FUHE ) UGS SRREAE R 8, T 9 3 /K R A0 G 7 o AR T 00 2 A R 32 82 SF T T T 5 96 A0 £ i e
ARG M, W R R A S S g A= Ty, R W R, R R SR A S e
HHESI Y B E - B P - R M- v OB AR ARBIRSE R B, A rh I il B 1) fa AR A R &2
(G RIETE SR EIE 55978008 ) (MR B — | FZOR ek AE T B, D0 3700 e A< 75
YR (U AR b D4R B GRS ) BT R R AR | At | 2 A 1 R e A R 1
WEEA B BRSNS YR, SRR R IR R B VR 2R KR S (B IH IR R S
e AFAEN < 2GR P41 (riffle-pool sequence ; 28 A5 BE 48 I AR 7 A2 H B ), L o A R VR A 35 118 7K A A
XFHCLR , T R IR AT AR TR ek BE 1 855 A P4 (VG S5 37 7 5 [RISE 8 o o 2 Dt 28 1 f66K 5 ) i T2 Ak 7 47
Pt Tl PRI I P 0 2 MR B AR AT A0 A, X B YR I RS 2R 1 S nT 3 e — SRR A B 1 R N A AR, R
o AR AR TR 5 (W) B DR e, YR 0 5 W R A 3 ) DA B M B (D 28 1T K e G R - i O 1 S A
fif) ) RUE SRR, DAL b VT B EL AT 7 SR AN MR A (DR A RS TOMURS | R 1 e e 7 5 AR A
SO bR T B ASNC A K A R A ) B IR R R B A K A B T A R A A A e e A PR
H gt 2 R A B e s 52 B BRI A AR A S A A A R I X S A P £ S A R LA T ) 2
AR S MR, A T T B, DK A A SRR T LR R A K, U R S U B AR S LA R R
(Z /D NTRPEE FRIT 7 O KR 3 i ) A1 ot L v o A £ P g P 5 AR 2 1, R0 YT 37 T 3 B 1 8, L A
SEVETR R RO £ B YA s, R A s £

B 20 53— A BV, SL R AL A B R Rk 25 O Rl s AR AR A s o 1 A AR (R
REPIFIRAS ) R BCR D /N 2 53— D RRIE i B T4, LRV 28 10 2 B BE V5 182 (nestedness)
B IRy s A IRl B R RN R ARAR S 2, BV TR0 A7 e 0 ) s, LR 70 1 5 B0k 3 9 J8 % (rurmoveer ) 4% 05
MRS R W E S LT IR, DG B b 5 2k AN 2 Bk (AR Ak, 0T 3 10 28 ) R BT R 4 140 7
4 22 3 n] BeAE P Bk B R AR H R 2H R 38 1 3 48 (addition ) B e (replacement ) A AR (L)
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TR R S IR RS R o AT B UG - U Nl B E | BRI AR AL A HAT i Py
AL DU £ R 2H B USSR AR (B IR AL A ELAT TR] W AR e (A il S5 00 el 1L 2 S
Bl TR ) |, WL A0 2R 2 B AARE 45 TR SR 7 RIS B, K 1 R 3 T i, £ SRR T A S A
FPASACAL S YR AT 1 AR, VRIS Jm s DA 3 G 5 G, HOCHERN A2 Ak I (0 & Wy FoaR A5 g b 2
K2R, BAEE AR . BT, DK BRGSO B2 BiiF A 3 4 B2 S0, 2B 3OK BT A
GRUL, ARBIESEH 27 AR R, 1 3 FE BobE s T 3K TR, 4 i Beke A0 TAOK-BTIL & 2
WZAT-ZRITAL G S Z 18] T 5 G B AR s 6L T8 2 VL-ZRVT A i T i (18 1) o Hk WHUB SR
RGBT AL Rog v L DX {ELHE v (83 23-00) BEAL TR Zdth s ASBIETE PP 9 1 90—3 G e i) B iy 3 BE A, £z
TROMN G HING ;4 G AT BERSRE /N L T R 2 b TR 23 5 G A ] B i e BBk, o T 7
S (F5) . BRI, i 1 9 3 GUnIiAL, mT AR PR PRIE 2% 1R A A2 A i AR SRV o B0 DG B R ) BE A ) 28
SR ER R M, 3 R 5 G, JCIE 2 J2 2SR B A 2 P S ) A2 A, #R Al 8 S BOHL R 4%
PR BRAS | DA H A 2RI v G SC B b ZHRE AT 12 AL 52 R A% R

x5 FRIHABEERR

Table 5 The information of sampling sites in the Xin’an River

T

LS LTS S Wepr BEmi PRRTEBE WIRGON BeEE L= SO U0 (S T = S TN & epr
Site River order Slope Site River  Stream order  Slope Site River  Stream order Slope
1 K 1 26.88 10 ok 2 30.30 19 =iLH 4 4.22
2 K 1 12.77 11 ok 3 21.61 20 =i 4 2.38
3 ok 1 35.15 12 K 3 27.31 21 =LA 4 1.39
4 2K 1 31.99 13 Rk 3 24.57 22 =mA 5 3.10
5 =k 2 14.30 14 K 3 15.04 23 E 5 3.43
6 2K 2 11.20 15 #K 3 14.54 24 W 5 12.19
7 Rk 2 16.72 16 Rk 3 8.98 25 B 5 12.68
8 ok 2 20.40 17 ok 4 0.75 26 TR 5 24.38
9 KK 2 27.18 18 =yLH 4 3.43 27 WL 5 17.28

T A SR VR LU RIVBCE 1) 237 2 D S DR R A R B RAE W R SR A PR =4 s B
YN R, G5, th TAERAN S e PE A B SR A7 AR E] 22 55, DT g i 66 B T K i 7K
TR TR R 3/ NG S b A5 14 A (] I £ A 10 o3 A A A R TS Uk T R e
KR AN VB TR A SR 2 B K DX M 50 R BE | 3t ) P A5 SR, DR Tl 5 O 2% P, 4 e ]
P LML (0 SRR A 53 AT O ARG R L AR TR, 7K S R S A I b A ek R AR R b T AR
SFEOIAS X B R AG r JEREMDI RERE AR A 8 5 M, LA, SR I A SV A A A5 B il A2 B 0 2R Y 3
A/TE Y BOS R A R R GRS TR S A OISR R AL R AR S R G, TR i
PILE AL 5 T 5 ST S A5 PRSI 22 ) 3438 M, DR 1 Y] I 486 1 A 25 TR B ol 8 2 ) A AR DG
ANTR] Y SR AE AT 0 45 F4 B 23 ) o AN ] AR SR AT A I R A AT W AR 22 5 DRI T X Jrg el e s 0 2
JALR S O B R I, R G A TR S S s R A e R R Sy
M IIREREAT N, JAET R A0 AR v 52 Jm JORG 5 M S5 LA R S 0 2 )7 B 55 PR R A BB 55
Wi (LR ZEARE 1 23 1) RUBE R, 25 28 R R e M (0 2 A o oh i A M T RES IR, AR A L, 3 )y ok
LS M SO A T 55, Jg S S i o 0 IS A 2 ) A8 AR B i B R e T St o IR LT Zhu 25 (9 5F
FEAEAREY S GUHE D TREA  Ho— ol SR AR b b R PR o O K IR A T R R A SR AR Ok ]
PSR FR G0 M H A SRR T 7K, LI035 S S R 2 L e 5 e i O £ R O s L DAl
i, A B SE R I AR SR P XX — AT YA WA B, J AN Bk T Sl AL o B T R T AR T v i
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ABIK LR ABAEABFT T, ZH AR T-Bei BRI, AT RE S I B A ML b b ) 2 20 e G o

L MEON A ST A B, SO S )67 6 37 22 T A S AR 1) S MR L ARG T g Sl S ot i S RE AR I AN 52 52
TS T 7 ) SRR R S S R R T AR T P O AR 2R MY BRI 2R O F 2R R ) S I L e 1 < 3R
St vk HURITERE TS M P AV E T s AR S, SO s TR 7 o R 1 o 52 e JRy £ 2 A 7 2 AL/ 2 Y 3 S5 %)
0 RN TR M) | X £ SRV A 52 M) S IO 9 97 BCBR ) L e v F A PP O EE B, FE AR P, J
SRRV 3t R S 24 A7 T £ I AR A 3 AR RO L 1245 R U W R DX I P ) 0 RS R v X M 2 B AT
B PVEZS A EE g B Y i A A —E R AT AR T R PR BE Ry < BERL R, {H AT AR TR
T SO E 2L, Yan SR 28 ROBE R % e g 1L DX A8 7 -t ek (2R R v 1 25 [l A% R b AT 1 P9, B L L
BT R B S R S s ] A7 B R W) SRyt S s A AR X E B eI R B, TR R R R A AR B K 3T E
3 JoF BEL DT 248 T 8 3 PR ) 02 2K WD oA 1) 589 S I 4 i) 0 B A 5 ) £ S REE i AR Y R A
OEIL N R SR LIRS B A (R AT UAS 19 i 53 RUI TN/ B W S0 i T 7 AR T R R B R e = S N
K K ISR N AN TC I 58 4 ke . R, 55 Yan SERGDFSEE RS, W RE H T /K SE N K TIRAE— &
FREE L BRI T f S A/ AT S R ST e S U 2 1] A o £ A R v g o) ] T AR AIR

TG v A A2 T SR B X T WA AL 73 SRR REA TR ST, AP I 23 A 14 I 2 A8 A B X B8
AR N TR R 2 W S — IR LT, Al 03 4 S 2 i DA 2 L — S 1 s i) S R, R
DR A [ B £ e M b ) AR SR 1 AR SRR SRS AP AR M R 25 53 SR, RS ARAE 1) ELHAR 2 AR 0 F AN 2 W A
B RORYIF A I8 3 B 5 BT R 22 SR, [R5 SR LL, 025 T RE R AL URI 4K
AR RE ST N LR R S WA IR AL A X B ST B2 R, BE AT AL B R AR S R GRS R BUIE AN (5, A
PSS A B, 0 S s ML LA A T 57 Sk P BRI (R 3R 5 £ R D BB A AR DGR e T e It — 2P0
BRI 1 2R D RERE S IR A Z M R SC R O] A AT SEIE K B, R A8 93 SR AL AL 32 Jr Sl (5l
SIS [V B IR A R (E S s TE) 7 % D RERE AL TC 5 BRAR f0 2R O o F 2 1 Ui AL
AR GAT SRS () B AR R 8 A v o A A B BEALA IS A AR SE A R U | 2 AT 2T, f2
A B A A e —E R RN 0 S 7 SRR b LN F DS ) D RERR S R JC W 350 . 3R B ke
FHEE AL EREE 25 F T A A SRR (L5 20 R RERE ) 5 49 R R ke A T, AR R 3R 058 2% F
MR REA AR SR (O 2ERE) (HIX S A0 P AE DD RE A L A R RE LU AL, X R B 1 12
AR 2 RS T RERFIE BN X AR, B HRETCAR” B4 . /mihiid, DHRETCAviX — IR AT REHISS 19 Al 72
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