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The Status and Evaluation of Camera-Trapping Surveys on
the Diversity of Large- and Medium-Sized Mammals in
the Three-North Regions of China,2011-2020

ZHU Shuyi'?, TIAN Jia®, YUE Jianbing', DUAN Fei**, LI Sheng**

(1. Wildlife Conservation Monitoring Center, National Forestry and Grassland Administration,
Beijing 100714, China;
2. School of Life Sciences, Peking University, Beijing 100871, China;
3. Natural History Museum of China, Beijing 100050, China)

Abstract: Large- and medium-sized mammals are critical functional group in ecosystems, and determining the status of
species diversity of these mammals in the Three-North Regions are precondition for their conservation across the regions.
In this study, we conducted a comprehensive literature search and review on the occurrence records of large- and medium-
sized terrestrial mammals (body mass =1 kg) as our study species in the Three-North Regions during 2011-2020, mainly
derived from observatory records in camera-trapping studies. We summarized the number of species of the target fauna in
each province and administrative region to determine their occurrence status and species composition. With a total of 375 lit-
eratures and datasets collected, we obtained 2 158 occurrence records of 68 species (belonging to six orders and 15 fami-
lies), accounting for 48. 23% of the total number of target mammals in China. Among them, 29 and 27 species are listed re-
spectively, as first class and second class national protected animals, 40 species are assessed as threatened (i.e., Criti-
cally Endangered, Endangered, or Vulnerable) by China’s Red List. Among the Three-North Regions, the Northwest Re-
gion held the highest species richness (N =63), and Gansu held the highest richness (N = 49) among all provincial admin-
istrative regions. Among the different zoogeographic regions, the Qinghai-Xizang Region had the highest richness (N =
41), whereas the Inner Mongolia Plateau Region as the lowest (N = 22). In terms of body mass, Xinjiang had the largest
mean body mass (81.11 kg) of target mammals. Six large carnivore species, who serve as the apex predators within the
ecosystems, were recorded across the Three-North Regions, whereas none in Beijing, Tianjin and Liaoning. These results
will improve our understanding of the status of mammals occurring in the Three-North Regions, and provide basic informa-

tion for subsequent inventory, scientific research and conservation management of mammals across the regions.
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BB R B 2R AR AT IR A B A= S92
FEFERN R TR =AU X K R R 2K S ) 43
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2020 4 = At X LLLTAMHAIL I A R 3 00 BA SSukil
ST P R v AR PR A 55 R 5 ) SCRR R, A R
HAC i 0 10 B S, P 9 X3 A 224 iy K v 7
K Fh e T4 B R, R, 2 S E PR A
SRR I B (TUCN) Jor 42 A4t 1 4 o - A1 161 )2 2% H i
FEP B Z2 B A 5T 5 PP AS v N B R )T R B e
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VERTRGAH B AR B R A S ) S S i s 2 i i
BPRATH X VR 52 %M. 275 Ripple et al. '
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g 2011—2020 4F = b IX A 0 07 B A
B A0 S b A SCRR B BE R 375 0y, A FE AR
522 5718 3 188 14, GBIF B 4 1 41 (43 &30 5%
238 %) , 2R RIRAE 178 0y, oK & F K X H
et 8 4y o MIX S STk 5 H5 i 4 PR O 5T H A
KRR R MIc R 2 158 54, L HIFICRHAH
1 310 4%, KE G075 407 14~

HRAEAT L X RIS W BB B 2 1) 34>
A (X)) R a (7043 ) B (66 103 ) AT (60 473 ) , Y
B BNEE R B 2 09 314 BV (435 4% ) T 1l
(393 2%) FTH R (296 %) , L5 5 v A5 B 2 11 34>
A (X)FE (133 2%) B (68 45) FIBEFE (50 %), 7
Bl L TR REALSEA R 10N (F D,

&1 20112020 F P E = bR FEH RITH XK BIRERELY TR
Table 1 Records of target mammal species in each province of the Three-North Regions, China, 2011-2020
BRI H FEEHAH  EARLA L e
" AU g DR SRR g S Body mass
X A (X) Number of Numl ¢ Number of data ~ Number of sites Number of —
m T T m T A=
Region Province datasets ; t‘)e (,) daw records after after deleting u ] © .0 " A 95% E‘_{u X [i]
collected ala records deleting duplicates duplicates Species recorce Mean value 95% Confidence
interval
i 60 233 176 68 33 81. 11 [44.92,123.60]
Hilg 70 393 319 133 38 64.38  [34.83,102. 57]
o _ Hom 54 296 169 38 49 79.54  [48.01,116.72]
Northwest China
THE 16 77 31 6 20 32.17 [15.68,51.75]
ke G 66 435 238 50 26 39.98 [20.20,66.01]
NS 29 107 75 28 25 55.97 [26.72,92.14]
vy 19 102 72 18 12 20. 42 [7.24,37.24]
ek
f .
b 1 22 1 20. .79,36.4
Nosth China el 0 80 5 3 0.33 [7.79,36. 48]
et 23 218 75 26 13 33.01  [11.47,61.14]
K 6 19 7 1 7 14.03 [4.95,25.02]
IR 25 99 73 18 22 60.82  [28.11,101.08]
At . SR 25 85 44 14 19 49.84  [24.02,79.29]
Northeast China
LT 3 14 9 2 6 26. 19 [3.89,55.92]
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2.2 UithZRETEBLIR

1 2011—2020 4F W AR O Al i, — b i IX Sl
EETJE 6 H 15 FHY HARZEHEE2E 68 Fl (£ 2, Fff 5%
D), A E R RS 2R Yy A SR 48. 23% (K 2) .
Hrp s B H (Cetartiodactyla) FIIE A Hic s WA %k
2, ¥ 0 27 Fh s il B 5 A& N Hic s Fh b4
[ R Hp AL R BEY 38, 30% , i b L IX G SR

VIR B 79. 41% . TERHIKF L il st 2 W) Rl ok
Z 19 3 D FHE B (Bovidae, 12 F1) | FEFR} (Cervidae,
10F4) A F} (Felidae , 9 Ff) . 542 R AL 254
Tt 24 S AR HE, = A6 X R0 % 3 % H H (Pholidota)
FH & H (Proboscidea) ¥Fh , 47 7T AR PRI EA IR
BRI TCId# (% 2),

R2 20112020 FHFEZ I RICRIWEIRERELXLEH Ry

Table 2 The number of target mammals in each order and family recorded in the Three-North Regions, China,2011-2020

GES EPNGETEEES TR )Y
, TR RS R SR LB L /%
Category Total number of large- and
y diumesized mammal Number of species in Proportion of
H Ft me 1um'51zf: md.mmd Three-North Regions Three-North Regions
Order Family species in China
Wi R Lorisidae 1 0
FKH MRl Cercopithecidae 19 3 15.79
Primates KRR Hylobatidae 7 0
A1 Total 27 3 1. 11
fik B H R} Manidae 2 0
Pholidota &t Total 2 0
KE} Canidae 8 6 75. 00
RER} Ursidae 5 3 60. 00
/NBESER Ailuridae 2 0
il 7>+ Mustelidae .
friH HEL Mustelid 12 8 66. 67
Carnivora RAGEL Viverridae 9 1 11.11
B FF Herpestidae 1 0
HiE Felidae 12 9 75. 00
A1t Total 49 27 55. 10
K&H % F} Elephantidae 1 0
Proboscidea A3 Total 1 0
’ 5%t Equidae .
ZEH 57} Equid 3 3 100. 00
Perissodactyla A Total 3 3 100. 00
##7F} Suidae 1 1 100. 00
I%EERL Camelidae .
J5IEFE Camelid 1 1 100. 00
FEHER} Tragulidae 1 0
i {13
e rh H JEERI Moschidae 6 3 50. 00
Cetartiodactyla
JER} Cervidae 15 10 66. 67
2B} Bovidae 22 12 54.55
A1 Total 46 27 58.70
TR} Castoridae 1 1 100. 00
LSy -
R'&; t: R Hystricidae 2 1 50. 00
odentia
43t Total 3 2 66. 67
I H 4B} Leporidae 10 6 60. 00
Lagomorpha £ Total 10 6 60. 00
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Figure I The number of target mammal species recorded in each province of the Three-North Regions

TE =AU Hb X 1 45 3 W st B3 X 7 0 X0 %
PN EZH— 2 (16 F0) F1 9L (18 F ) K A 2.2 4y
Fpg 2, NS i IR XG0 sk E R — S (4 ) Kl
HRYIPEUR > . Bl 2T 4 S PEA R 22 s )
YR EUR: 22 A /D 1) 3 ) M B3 1X 43 1) 2 75
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2.4 RRUREAERISEREAL K

T%é(l:)ﬂ%@]ﬂ’}ﬁﬁ FEEh il
PO M A T B 81, 11[95% ‘& 15 X [A] : 44. 92,
123. 60 ] kg, J& 1T 35 {4 1 o e i 48 A TIBLIX
H vk Z 18 Sk T 2 4 5 O 79. 54[48. 01,

116. 72 kgo 75 e VT FI PN 52 iy ic St b 1
R BT 50 kg, 10T 0P 6 R EC SR YRR
SR BRI T 30 kg, KELD SR M IR i
14.04[4.95,25. 02] kg, S sk PR XA T & 5 A%
B PATEIX (£ 1) =080 XOkE , vEtyfh
SER IR (72. 73[45. 68, 104. 04] kg) B, 2Lk
Z(56.20[26. 64,93. 81] kg) , FEIL WA T4 /K it fie
fik(51. 45[27.02,80. 53] kg) . $ZshPHPL X AFE,
VUL X Py RpF- 24 T (94. 88[50. 18,147. 38] ko)
LR (72, 63[39. 75,113.30] kg) , B rh X4
TP A4 B B AR (30. 83[16. 55,48. 20] kg) (F3).
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Table 3 The numbers of large- and medium-sized mammal species recorded in the baseline of each zoogeographic region,2011-2020

SRR RS R S o
if5b B AR —H ; EEp a3 % - "
3 e RSP S Ly Body mass
SN 3 X Number of Number of Number of Number of threatened -
Zoogeographic region species first class second class o (_%r 0, rea er'le T 95% ELA5 X I8l
. . species in Red List 95% confid
recorded species species Mean value 0 conlidence
interval
ZRALIX Northeast 26 9 12 16 53.25 [26.02,87.42]
1E4L X North 32 10 13 18 40. 10 [21.62,63.91]
PHILIX Northwest 34 13 14 19 94. 88 [50.18,147.38]
PSR IX Inner Mongolia Plateau 22 4 12 11 39.10 [19.77,61.59]
[z #1 X Longzhong 23 8 9 14 30. 83 [16.55,48.20]
FFIEIX Qinghai-Xizang 41 16 18 25 72.63  [39.75,113.30]

=t X SR E] 6 FP I A sh 9, 43
SR R H SRS, o padbic 2] 5 A
(BF R B FHASE) s fedbic s 3 3 #h OR S
B s AR Abic s B 4R OR R FVFIEEAD s Jb e R
HANL T 38 AT X TE T2 £ 1A 3l i 3% (B
D)o Hesh YAy XORFE T X 0 5% SR (57
RS BRI , PEALIX e 4 R OR B S
AR AR X e 5 4 B IR 58 9S00, B vh
Xad sk 3R (54 RAIEFY) AR IX (51 59) FTN 5
T IR D IR A0 2510 i 2
2.5 TUCN 2% A %A T X Phhid g

H T 454 (X)) 1 TUCN 9 o A /2 Bl v
At ARdE AR LI SR HARZEHFE 2R 7270, o g
Jb b XG0 5% 67 Fl, A2 A6 b X 40 Fl, ZR b b X 28 Fiff
TUCN 534 2 W Fpc s 5 SEBRE A P pic AR E
TUCN I SR Fh B 3 5 T SEPRic sk YA gk, (BT L
YR RIS 2 B, TUCN [R)RRAFLE AR AR B b il st ) 1
Blo TEFTA AR PATECX v, BT H R LB 8 3
ANV B B 10 S P R (A AR AR 55 T 75% 5 117
FEFL T L SRR AU AR 50% . 11T 90 5%
YR E S I R (14 Fh) 5 b i SR A R DS BUE
225 R S RN AL RS 78 4 — 2, W R AR U N
62. 50%. TEICEENAYEIR M —HE pi i i 42
Yy eb Sz A b BRI CH A SR R L
i T 80% , I T sk YR AL A 2 30% (K 4) .
2.6 HBALATBIX D) LA NI

TERA PATE XA A B sl e v, v L e
JEAARILILIE S 76 A, Horp P L X e 5% 71 F,
AEALHL X 47 Ff, Kb HBIX 33 Fb ., B0 YR B

Z 3N E RATBIC S HIR (58 F) (5 it (44 F) Al
B (42F0) o 2548 PATEX Dy LA R A rhid sk
PR FPBUE 2 T 2011—2020 418 4 T ic i 3
B4 AP % (Wilcoxon rank test, W =91,P =0.001 6);
e 1L P9 A8 AR S R A B 1 S B 1 SR Rl 5 Y
i SE PR B G 22 R (16 F1) (R 5) .

TEEAE (DO, 10 R E R —HEH33F,
ER ZRER30F ., EEEK RN R ELRAD
[ 5Z g A A B 7 Y R S 2RO AR
AT B ARG I 55 T B W0 A 8O & T 10 4 52 B i
Al E B, N5 EARIE R E R —
GERYA R T IR 10 4F L PRid sk M R R 2 1
BYPATE X (ZEIF) o NPT RATIE® P E K
GERY PR TR 10 4F SE PRid s M R B R 2 1
BRATHIX (ZE(H TR (R5)

3 itig

3.1 Pohh 2 FErE S v A At ik

AWFIE RGN T 2011—2020 4F = b Hb X 1
IR H B S o A R VR T AR
FEYF ST B PR X 104 ], = db b X e 5%
S K rh R Y RS T 4 ] B AR 2R R S AL
g —2 o A B B B 2 P RO
4= Eiz B P h S 80 B8, B = Jb i X EA7 AH Y
1 R Z R KO

AT P B AR R, 2011—2020 4F =
JCHBIX 32 F R K RS R Y S A TAE  (HE A
S AS A IR A) . B AR S e R A
r RAT I ZR 08 AR L = YTI8 K A p R 2210
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Table 4 The number of target mammal species recorded in each province and in IUCN range maps, 2011-2020

IREILE Rt 5 — 2 Gt T [E 2164 S A7 SR R A
AKX 5 (%) Number of species recorded Number of first class and second class species ~ Number of threatened species in China’s Red List
Region  Province gy DA RIS M| R MEMRR M M BRI
Current Difference Similarity rate Current Difference Similarity rate ~ Current Difference Similarity rate
B 33 38 5 77.50 27 31 4 75.76 18 21 3 77.27
i Hilg 38 42 4 73.91 32 35 3 71.79 23 25 2 71. 43
Northwest Hlf 49 56 7 84.21 39 45 6 82. 61 29 33 4 87. 88
China g 20 23 3 59.26 1316 3 52.63 1 12 1 64.29
B 26 35 9 69. 44 18 25 7 65.38 13 17 4 66. 67
WEEl 25 35 10 66. 67 21 28 7 68.97 15 22 7 60. 87
ey v 1219 7 47.62 6 11 5 30.77 4 9 5 30. 00
North miE 13 21 8 54.55 6 13 7 35.71 4 10 6 40. 00
China ks 13 13 0 62. 50 7 6 -l 44. 44 4 4 0 33.33
Foit 7 10 3 41.67 2 4 2 20. 00 2 2 0 33.33
4t By 22 26 4 84.62 18 20 2 90. 00 14 16 2 87. 50
Northeast ##k 19 25 6 62.96 15 18 3 65. 00 13 14 1 68.75
China IF 6 20 14 30. 00 2 13 11 15.38 2 10 8 20. 00

K5 BERTHEBEARKS 2011—2020 Fi2F B BB LK ThEL

Table 5 The number of target mammal species between the historical baseline and records in 2011-2020 in each province

Hh LA (0 2 SR 32 BB M
Number of threatened species
in China’s Red List

IBEL7EUNEE 3 R R R

NS (%) Number of species recorded Number of first class species  Number of second class species

Region  Province

HHr K 22l A K PIES HHr K 2E{H MET RIS ZE{HDI

Current Baseline Difference Current Baseline Difference Current Baseline Difference Current Baseline  ference

i 33 42 9 13 20 7 14 16 2 18 25 7
HiF 38 44 6 14 16 2 18 21 3 23 27 4
(B[4 a
Northwest  H7H 49 58 9 19 24 5 20 24 4 29 37 8
China PR
TH 20 24 4 4 8 4 9 9 0 11 14 3
[ v 26 40 14 8 13 5 10 16 6 13 23 10
5T 25 39 14 8 17 9 13 17 4 15 29 14
i) 12 28 16 2 9 7 4 11 7 4 18 14
44t
North bE( 13 24 11 1 6 5 5 11 6 4 14 10
Chinz .
e e 13 16 3 2 3 1 5 6 1 4 6 2
Kt 7 15 8 0 3 3 2 6 4 2 7 5
AN 22 29 7 8 10 2 10 13 3 14 19 5
#t 2
Northeast ERN 19 25 6 6 7 1 9 11 2 13 16 3
China e
L7 6 20 14 0 5 5 2 8 6 2 11 9

SR X SR R A I E AR AR P A e fe LA N AL RAEAL AL SR 2R sl XN AP TR 2
S R P ER B s ) BT m dl (s R SCTERE R A S AT 5%, N = VT IR AR 1L X 4 o
R iR AN Bk = o Bl AT LT, Z 08 H X K BB A (Ailuropoda melano-
DORE AL REAL T =A R EAMRNN AL . W leuca) ZIRTERE R, TERSERY A W TAEH,
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HEUCAEERAT LAZT A AL 0 2R Ay =5 A 3 e A ) 36
L i e e L ES S B AR B L B U e P N
AT XIS R A 5 W, 32 A5 SRR N 2 Bl

AWFFE L5 T s, 78 = A IX 4548 B AT LXK
I3 50 AR I il s B i S R A T 2011—
2020 4F- S MU AT i S B R AL, X RTRERZ T
T 5 R i B L A4 (1) AR 2 AL B B9 24 117 207 Bk B
M5 BT Ren AR 4 im . AHF 5% 56 T 2 48 10 SCilik AR
BRI T 22 Fhgkdie St R Ay A o 1A A s L (H
FH4r A BT H AT BE M A & e, A58 4 H X
(18 VR A5 1 8RB R RE BN A o (2) 7E 45 RIS T 1,
YHT IR A A H T AR JH A ] B A AR AR A X 8 b A
Bo &8 (X)) BB AR RIS SR K DOk R A
ZE SR P R A X L R Ry, Hed
43 X 38 T BEAE ST 10 4F P R TF 5 5 bl A . (3)
AR R A v RT RE A A R R LA SRR 1 PR TH i St i
Fid sk o i, (RS2t sh k) i 8 1 sk N 4
A5 7ETFE J7 30 X A (Felis chaus) , 3 7] BES& 3557
P R A RTEIE S 5 AR 2R 0T T8 A iR
AT IR R (E S o 7 NN D e S R (A ST SRl 32 p el
BTG ZAIE . (4) 343 Y Fh o] G B0 T XS I 2k .
Bl N2 SR BT 5, 5 28T A 5T R R A
IR ARAI Y bl T PR B (8 B R DA S A A7 T
TR IR N, R 5 5| ke N—Ehge . 2Bkt
P B2 9 R TR TR s g DX T 2 R 4
B | Y 1170 o N = R K 7 RN T R R o B
AnCAE BT E 2R L SR S o A L (LI R A
20428 90 AR AN Z 5, FEJL T M X FEAAT i A
S NN TEZIX RO S0l 7 BB VE AR LT
AR L PG 4548 Oy FE 4548 AR SIS B A IS B rh i S )
FA450 AT 201 1—2020 4F AECRICAE | 33X 264 1y
HBA HHBUST BEF AN SR o 5 Li et al DUTE KRR RS
X AR ST 45 AL, [ 20 tH4D 60 4R UK , K REA 14
PHIX N A 5T, R A e 2 B 4l S
T KA 23 A7 0 Bl 8 KT AR B O, iR 7 5 |
WFFE B BRSBTS TAEB 26T

HT TS R 98 A BT R R RE 6 A AR 5
J7 3 A XIS A 22 5, e SRR Rl
Vi) P9 22 (1 A 1 i LA Of T 922 S e 0y b 22 i 11 14
Wk o 2 BT A JES B AR R A BRI N A =X
AR AT I 0 25 AN R R SR /s 4548 A 7 B IX A
1 AR PR A 5 YA S PR IC Sk IS B P Rh 2 B A

O AERT E HR S0 28 DX T 2R 4 1) 3t IX AT 75 48
Iy S BARA A PATBUX P AR IC Y
ol 2 R L (H R T T AR R LD P A B R Y
JZ A A A S EE AR, i (X)) i
WAFICF B A E Y F, Lo Z Rk iR X T
2016 4F 19 K & A B 5 E (Elaphodus cephalophus)
Ay A, MR T 2022 4F B WOIE sk B AL TR
(Paguma larvata) 534

MIUCN 73 A B2 B R A, 45 i X HE T TUCN
o3RRGS R 1 B AR R B T SE PR
HMI AL SRR R Al Y R AT REOR H 2T
T, 40 TUCN #8873 i 161 2 ) A2 i 2O i A
C R0 B 2 il fe /N Z2 008 BAE o3 A [ 2
2 BRI FR o3 A GRS T IRIH A . (X B A% DIk
YR BiC s, ABESE & B TUCN )2 X 2 WP Y
G358 B A TEARAG A5 B0 L LIPS 3L T R R
AR 2, X Al BE R AEAL THE 73 W R Y 23 A1
R, PR ST 30K 53 A1 0 PRl BR 1 7 5 28 2 R Y R oA 7y
A 1A B DI T AR R, A R B 2 (R B R
TUCN Z5 A5 2 1 R DAk 4 b o3 A1 F0 A= ) 22 RE 1
PR bR T RCHE B, O 28 T IR Sy O R )
ORI E f b 5, 8 T Ham W) T SCRe sz
JEIAR B S B ZSVEAG R 2> i T =X
R EA O PSR TR B i i s B 28
PR BRI BLAAR T 75% , B4 J 1 58T TUCN 43 A
P I, PP 28 17 B 22 45 oo 14 S B 3 e i (
LLAMENLIE A B ) I HAE 21— B A il
1 TUCN Wy b oA 11 J2 A Dy B il i dh 2 1 1
PR AR
3.2 doeiEE

L = ALb XHA Z MR TR BN Y, B
AL T B W i 1 T , ] LR 3 4 /N B )
Yy FpREBCRE A WO AVE T, B8 Bh 2 A S R G A A
THRE , 38 H A A 2 AR G A e B R A
A RESTRGLE R BP0 6 T Be 2l ok P A
B B (mesocarnivore release )" JE X&)
PO RS 1 7 SR P A5 T T AR EE R AR
FERIER R, At X R AR e DR L 5T R R
AL, HCBP AR P 2R R b E G A R T SR B R B TR
BN, BRI BB Fr s b RAY TR
BRI RISIETRIE G 2 0 A6 T BRI RE Vb
R 8 e v A M IX ) R 434 (1X) 5 AR RS iz o3
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T E A R ER 4348 (X)), A6 (i Jim 9 A 12 i I ]
198345 ) KM (i A RAT S  TH] 2006 4F) AL T (7
JE R AR SRR ] 2006 48 ) W 44 AR A4 T 520 5%

XTI LT 10 ~ 20 RISk 2 A N S )
8 DI, i B IS TOUER Aol £ 2 A e i A 5
G T N Sh e 2k ] REX AR S R GE DI RE I LAY
SO o FEAR LRI AT B, T LA S HA [ AN
H X B A 1Y B ZE ), % pE i 5 5 A (reintroduc-
tion ) B A FEBUAT PRAPHEE A AR YA 77 50, K2
A 3k 8 SC B ) o ) DX OR A0 R TR R AR L
DX A L AR RS AR I PR S 5 5 L R
AU & (Panthera tigris altaica) 5 7R 65 (P. pardus ori-
entalis) R FVEC 2045 2 T HAFAIKE " ARl
WX, A28 3 (P. p. japonensis) H A ] GE LA X da 4 46
B FPHE A 200 A0 TSR L 8 RO B BB
Z R, R L P A R 7Y AP0 A LA D R 3
DS LR JRy A A, A AT RE R I Tt
oK fiay A5 T G S5 g s g3 A DA ORI K S A R A
el 202248 bt ]Sk i X & A TG A [
F——ACHUT ] 3k V) DX B A= ShA Wy b R 3 S 4K
SEATE (2022—20274F ) ) , Ay B i R AR S R
Ge it RS Ak U S B Y 2R A SR )
BETO K TTAR Sy = A DX ST 7 2 e
PERR 52 B8 5 B 210 BE Al
3.3 RIS Sah A8 8

F 1 2 T AR 22 Xl A 4 [ R 2T AL
WIS 5100, Sy F ] Sy o 2o R 0 A R I
AL Sl 77 IR T i ) o 5 0 43 A S B
PR BN E AT . ARSI BoR , HRETZL4b
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BT 7 R E AL X ek i A A 5 W, ST
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