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The evolutionary process of Cenozoic Asian monsoon

Abstract: [Objective] The formation of monsoon climates is attributed to the seasonal reversal of wind direction and
precipitation caused by the difference in thermal capacity between land and ocean. Asia is recognized as the most
prominent region globally, with monsoon climates, that affect the largest population. The heavy rainfall accompanying
monsoons can result in various secondary disasters, substatially jeopardizing human safety and productivity in the region.
Consequently, comprehending the formation process of the Asian monsoon holds paramount importance. [Methods] This
study aim to employ geological concepts to establish a connection between the past and present, providing an overview of
the components of Asian monsoons, identifying the primary factors influencing their formation and evolution, and
summarizing research progress on the South Asian and East Asian monsoons based on sediment records from key Asian
locations. [Results] The findings indicate that during the Cenozoic, the collision between the Indian Plate and the southern
margin of the Asian continent altered the distribution of land and sea in Asia. Consequently, the Tibetan Plateau
experienced initial uplift, contributing to the emergence of monsoon climates in South Asia and East Asia. However, at this
stage, the East Asian region was still primarily influenced by the planetary wind system, and the East Asian monsoon was
in its early stages, predominantly restricted to the southern margin of the South China Plate in a localized manner. In
contrast, the South Asian Monsoon covered a relatively extensive area. This discrepancy may be attributed to the delayed
opening of marginal seas in the East Asian region compared to the relatively earlier occurrence of land and sea distribution
in South Asia. However, as the Tibetan Plateau continued to uplift and approach its current altitude during the middle to
late Cenozoic, the Asian monsoon entered a strengthening phase, notably impacting regional geological evolution
processes. Since the middle to late Cenozoic, the development of the North and South Polar ice caps and the upliftment of
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the Tibetan Plateau have controlled the Asian monsoon, leading it to undergo multiple stable periods of development.
[Conclusion] The development and evolution of the East Asian and South Asian monsoons are mainly driven by the
distribution of sea and land in the Asia, the upliftment of the Tibetan Plateau and the global climate change during the
Cenozoic. [Significance] These findings provide valuable insights into the scientific and rational utilization of the Asian
monsoon for conducting systematic Earth science research in Asia.

Keywords: Asian Monsoon; East Asian Monsoon; Tibetan Plateau; South Asian Monsoon; Cenozoic
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Fig. 1 Composition distribution map of Asian monsoon (modified after Lin et al., 2023)
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Fig.2 The formation map of Asian monsoon
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(e) The late Pliocene-Pleistocene continuous Arctic ice sheet appeared
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Fifi 4 07 2 2 S, S BURCA 2R RUIXAY 2= XUSR BE 0 A
=] P A b 27 B 98 AR 35 78 7 R0 AR S 1Y Bl b R TR
R TTR 2 b b JF R L A L TR 3R M Bk Ak 5
A, R B is HECE B 25 3, 45 & Hb )2 i DURR B
AR B A A B AR W 2 XU b AR
3 HERBIENHEE

B JIE FRCHT M X e 1) B B 38 (55~ 52 Ma)
TP A A 075 H 32 DX SR R R AR 2 A B I Y
Z=4575 4k, ( Shukla et al., 2014; Bhatia et al., 2021; [ 6(D) ;
g ) 4 7 (55~ 34 Ma) I/ 2 2 Ak A7 R 3L 2 ) 1k
A1 AR AL 2R AN A8 R A A B 2R 1 AR R
75 4k, (Licht et al., 2014; Huang et al., 2023; & 6@); &
R e XD TG 30T L bk Bk B 45 b 2 9 B0 A ) 4K A TR
{7 % B % 2 5 1478 fE (Ding et al., 2017; & 6@));
AHE L R | B IR AR R IR R S Ak AR R o7 3R 45 2R
I W] 2 B, R BT Lk M IXCFE B T T (41 Ma) 32 21
WP Z= X ) 52 i (Fang et al., 2021; & 6@) . i B3 B i)
EHHHOC AR AT, X E8A S THAIIE L
TG e L0 B TR0 B R 2 B L B 2 XL (L et
al., 2023b; Najman et al., 2023) , E[J JF H Bt 2 #% o R
4 22 R T e R v 28 3 7 J il e SR Bh 4O, ]
fiE T8 7 B RE A B 55 30 U bR e ) 4 T AIE R, 0 b BTz
R AR e 5 30 K i g 2% & 2B il 48 (Sun et al., 2023a),
S B0 R R ST R 1) VR T R R A
PR A0 AL A e S R R M X R T, RS e BR
A AT N 1 e o 1 = G A 1 TR A= B
K, s Ak T Bl A X L, DT AT R S BORGHT BN
7= T Bh B T 6 3 B2 %€ A7 AE (Fluteau et al., 1999;
Spicer et al., 2016; Tada et al., 2016), iX 15 < 5 455 45 4%
W% (Liu et al., 2017; Tardif et al., 2023) .

B B2 2 B 2R A6 38 0 A i R Ak A ol TR R
25 ISR, JERUBL A 1) B 2 XU A A 5 T e
Hok, SEXEAN S RN TR EY LR
(Srivastava et al., 2012; & 6(®) . 7E B $i7 1A ¥ 7= 35 &
FLWTHT 48— R e )= Y b sk Ak 2 R T R 2 4

R, B R Lk A B R VR R B R 7R 23
Ma & 35 34 i1, Beasley et al.(2021) 4§ H 5 45 Ky g W 2=
IR 58 BT B (P 6©) o TR A7 ¥ A i in L ¥ ) b )2
DUBLC s R W, B S RAE L Bk 7 23~ 15 Ma 12 ik i
Jil (Clift et al., 2008; ¥l 6(D) , & W] & M 111 fik i) 21
Tl ot R 5 Ao R I R A 2 A) A TE A OGPk
(Ding et al., 2017; Retallack et al., 2018) .

I RAE Lk R e R A Y P L L e 41 0T
PR 31 2 B A g 0 2 XA Pt B 30 2 O R i
LN R IR UR YNNI - R NN R AWEE KR TR a3
N B 2 KA AR Z2 - 6 8 B BE, 43 ) BRAE 10 Ma.,
5.5 Ma Fil 3 Ma, Z= XUk B Bl J5 T B 21 5 204 AH LAY
7K - (Sanyal and Sinha, 2010; & 6@) . 7 i v ]
S B T i B B T AR R A PR A IS B, T R Bk T
2 XU a5 50 X I R A L ko 2R b
b (Clift et al., 2002; K 6@) . B 57 {F i 75 &8 i 7
AL PR BB R RN, DL R AT A L R R AR
] 7 2 0 3 B, AR 3 7 TR 4 1 0 2 X2 6 1 B
H: B 27 (13~7 Ma) &b F 34 5% By Bt (Gupta et al., 2015;
] 600) o i T 75 T T Al FL AR A A 4 AR 2 45
A L R 26 DL S R A 2 A T 4 R, B
W28 X7E 15~ 13 Ma(Betzler et al., 2016; Bretschneider
et al., 2021; & 6aD) F1 10~8 Ma % #X 1% 5% (Gupta et
al., 2004; &l 6@) , A S I L R R, TEPLE
S, s R L UK B K R CO, e AR 1L
44~ E B0 R R A, B2 O DR 2R A
Foe L, 7T R JRLE OB 1 B 4 (8 Ma) ) P [ T
S A 2 XY H B (Prell and Kutzbach,
1992), 33 th F — 2 £5 51 B 5371 965 17T A4 L v o BR
2 Al A ¥4k A (Tripathi et al., 2017; K 6@) F1 5
o Fiy A LR P BU B 5w A A Ak A S A SR Y B
JIE (Khan et al., 2019; € 6@) .

AT 37 A1 ¥ 2 50 Al FL B 0 9 9 B T R Se-
N [F] 7 2 FIOREL 3 B 285 SR Fe B, 214 3 51 2 XU 5
I (3.3~2.7 Ma Hl 1.2~0 Ma), & [ 71 &5 J5 ) ik )
TUBL G R 34, 9 U5 AR Ak 55 B R 2 XU 11 AR
AEAHRBE (Cai et al., 2020; K 6@) . BE)5 Luetal.(2020)
X BT 37411 T 2 8 00 TR U UL RS fL T R T 4 Sr-
Nd [F] 47 2 e 8 25 A U-Pb 4F 8 W I s B8, DL Kok
Yem S B RURLE b, BB FLP RO R EE R A
T e JR RN TR, RSO 2 KR K AR
3.4~2.4 Ma ][] 2%, 76 1.8~ 1.1 Ma § 7. 7= KU
R, 7€ 1.1~0.1 Ma 54 . 22 KUK W 98 20 (&1 6@) .
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(DShukla et al.(2014), Bhatia et al.(2021) ; @Licht et al.(2014), Huang et al.(2023) ; ®Ding et al.(2017) ; @Fang et al.(2021) ; GSrivastava et al.(2012);

(©Beasley et al.(2021) ; @Clift et al.(2008) ; @Sanyal and Sinha(2010) ; OClift et al.(2002) ; Gupta et al.(2015) ; @Betzler et al.(2016) , Bretschneider et
al.(2021) ; @Gupta et al.(2004) ; @ Tripathi et al.(2017) ; @Khan et al.(2019) ; @Cai et al.(2020) ; GLu et al.(2020) ; @Li et al.(2018a) ; @®Dupont-Nivet et
al.(2007), Licht et al.(2014); @Su et al.(2020) ; @Sorrel et al.(2017), Zheng et al.(2022), Yuan et al.(2024); @Lyu et al.(2021) ; @Quan et al.(2011),

Meng et al.(2018a) ; @Su et al.(2022) ; @Xie et al.(2020b) ; @Sun et al.(2010) ; @Hellwig et al.(2018) ; @Wang et al.(2020) ; @Lin et al.(2015) ; @Wu et
al.(2017); @Miao et al.(2013); @DYan et al.(2018) ; @Huang and Hinnov(2019); G3Ren et al.(2021), Vornlocher et al.(2021); 6dMiao et al.(2011); @
Jacques et al.(2011); @BLi et al.(2019); @DGuo et al.(2002); 6dAn et al.(2001); 6IAo et al.(2016) ; @Meng et al.(2018b) ; @Song et al.(2013) ; @Jia et
al.(2003), Ding et al.(2021); @Wan et al.(2007) ; @Chen et al.(2003), Holbourn et al.(2021); @Wang et al.(2003b), Zheng et al.(2004) ; @Wang et

al.(2003b) ; Gai et al.(2020)

He TMZERNFEERME A A

Fig. 6 Location distribution of research results of the Asian monsoon

K 2 XA VR B ) i A AR A i AR
oA 5T 45 SR A L ER Ak 2F 0 B L R BLZE SRR
FW A, RILE LGB B SR B AR AE, BN 2 5 i)
IR e ok A A, — S e 30 A T L bk % P, N R ST
ZRIASWAHEEC Lo, BTy
B 09 S DR LA, B RE 2 B 55 B R Y Bl — T 43 A1 G
A R R IR S R, B T B
B B RR E B AR I S AT (Tardif et al., 2023) o #E A
BT 2, B2 T R R R R B T A Bk R, M
G 25 R H BB B 8 5 (Sarr et al., 2022) . B JE 2R
S5 0% ity b 50 TR S Sk ) B T B R R R 1Y
DURIE 5%, — J7 11 J5 RO i i KAk A 45 D08 A T AR
10 SR AR MEE 2l 5 19 IR PR A, 5 — 7 AR
HOR WK B BT RAR M R R B LR E A

MR BT, 764 5 i 0 90 o /8 v, 5 S 0 % i
FLAGBIF5E I B, DA T 552 30185 — fili 28 B A 56, 4 7 B
TE A Y R I 2= U b
32 HERFRIERMESE

T e D b 2R R PR HL A M A AE DU 2L Y
LT (51~39 Ma) XUBLITLAR W), 6 7 2R W 2= KU fie
A 03 TE) 1R B, 3 5 A BRORE PR IR U O R AE OG, TS
J2 5 9 5 D e TH BT 2 (L et al., 2018a; [ 6@) . 74
T4 30 57 WU P i E 40~34 Ma BB B T R
A, 3X AT BE A 75 T e e RE O LRI R T S R
IR 25 ALY 5 55 78 Ak R B BOX IR T R SR Y
# Z — (Dupont-Nivet et al., 2007; Licht et al., 2014;
K 60) . kA 53 B 4 AL 3 W PG 58 46 5 b
(47 Ma) J& TR L HGE A S RS, & T
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A 2= XU (Su et al., 2020; 8 609) . {H 2 Fang et al.
(2022) 757 98 /55 J5L 2R T 740 1) 8% Tafe 45 1 109 43 A 485 5 A
PLEE R, AR B 2= B 35 Ma A 52 0 % L 1X,
T e 2 HiF Y 4 B T B — b 0 o S P U R
T K = I AR B 1 Z b A AR A 45 2 103 BH 7E 36
Ma B} Z= XUPE =it B3 AR 35 8 5. & (Sorrel et al., 2017;
Zheng et al., 2022; Yuan et al., 2024; [¥] 6@)), Fang et
al.(2021) B AF 541X — I [8] $2 /7 2 41 Ma, {HIA N 3=
0 I AN 8 <A | Y o T G = L 0 4
7 X R I 7 XU 28 I 417 (Tardif et al., 2023), /2
X T IZ M DX B2 S Y I TR A AR
{2 8 W 2= KU A 4 T tH e I & & BAE = 5
e i

VB TR 2 M BT A AT I A M )2 B -
R, WG BT A BRI T BT A
AR, A b b 2= AR 5 R 08 55, AR T 2R KU
B B, 31X 2 X0 46 7t — 0 T s 90 I A 4 Bk AR
¥ FF I 7 (Lyu et al., 20215 &1 6@D) o AL I
Z A~ B R i R Al B 2 R R WY, RO R KU
41~40 Ma B 28t B, X B IA S5 K242 08 DL K
T = R 1Y BE T+ AF A (Quan et al., 2011; Meng et al.,
2018a; K1 6@) . T VPG Sk 7 b vt T e 10 22 4 1
FLI A M 45 00 43 B 5 R R B, i Ml DA B B
BEF [ TR SE AR, AR B K IR T 800 mm, AR 4
T3 1 DA Uk 188 0 90 IR 0T o AT R Y A A, SR
RS B9 45 1E (Su et al., 2022; K 6@3) . L FF H X 1Y
AL TR AT A AR O R AR D R,
o 7 H IR BT AR 2 XURE DX N AR A R G 1Y 5
(Xie et al., 2020b; [¥ 6@D) . “AB AR LN 45 R, 4R BT
THE B 7 7 = T 1 2 T o B % ST N 2 XL 1Y) 5 el A X
#: 55 (Huber and Goldner, 2012; Tardif et al., 2023) ., S
g A5 A0, 45 S 48 s oy [ PG 46 Bt S0 L B 2 ) T
AR A TV /R S A AT, AEL ER T 4 Tt e 45 P R
T I B e ] PR K, AR R R K BT A
P30T 7 1 PH R 20 (Sun et al,, 2023b) . St 5L KAl
I K R e D B R T BEL RS T P XU Y 1 R
(Tardif et al., 2023), P4 4t A il T #f % & XUBLIE AR
(Sun and Windley, 2015), 4 [a] <45 45 1R 0] G675 Uh
T H 45178 2% (Li et al., 2018b) o

Y TES JR 43 1 (Sun et al., 2010; 8] 6@D) . 7+ F1] 4 L
(Hellwig et al., 2018; & 6@0) 1 £& 75 72 7 #i (Wang et
al., 2020; & 6@D) (A 52 45 B R W, K DL # Fi 1
FAb T B A T 25~24 Ma, 0 Hb X 3 /D [

6 301 5 3 7 AE S A AL A X, S A
S ) TR R T rhoRr AR M 2 il R X
A v LT 5 e i ARk I
T AW Z KA 0 (Lin et al., 2015; & 6@9) . i &
i Ml 1 )2 00 SR AR T 2R KUAT E 4R T 26.5 Ma( Wu et al.,
2017; &1 6@9) o %M 4 i i) By i 25 R R, R
2 JXUTE 70 ThE L 30 1 6 300+ 00 7 2 b X, DA 3K
2 B P 2 XAy P S i A (Miao et al., 2013;
&1 660) o 43K A 1 A AR b 2 1) AE 4 Ak A B
A . 2 JATE 7 Bt 6 2 i P 1 A g B 05 o o R R
Z/EH (Yan et al., 2018; & 6@D) o YTV 4 i ¥ VT 4H
FIR) ] B 20 B 0 RIS 3 3R B, b 1 R R
(34 Ma) i AR 0 B2 2 X3 o A 9G Jb & 2 X008 55 1)
B4, N H R & R A % F+ (Huang and Hinnov,
2019; [ 662) o ) VY FE T Ak b B A A AR 67 3R A b
S5 R SRR AR 2 XUTZE W thE 06 300 L0 3, > B % K
B A7 H X 5 0 & (Ren et al., 2021; Vornlocher
etal., 2021; 5 6@d) .

SR R 2 b AE R b S i 4 (18~ 14
Ma) LAJG 52 A FE ) 2 0E A 43 L2 W3, 1 i A 2k
BEA 4 LB M08 /D, 48 7 7R W 4 2 AU T 18 5 RN 2R
5 2 RO 55 2 [ HE 2l 1 S Ak R M Xy T Ak i
2 (Miao et al., 2011; 5] 669) . = B Ilfii ¥ 7 i B e 22
Hb 2 R AR TE SR T R s R AR B K E OB
- B 2477 22 X% (Jacques et al., 2011; 8 66D) .
LR A NE SRR S R e R e
B, 7F 8.8 Ma I <, fig AH XTIt B2 92 i1, 6.2~2.8 Ma 1Y
A X U HE RN, 2.8~ 2.6 Ma <A A X FE ¥4 1R
T, R BT 2= XA B B A2 Ak (Li et al., 2019;
5 666) .

B 48 0 KR TORR OB i 28 20 %+ s pd 22
B ) T AR I SE Ve 4 AR ARHE G B 20 A 0 T
T B A A 5% 2 0 2 XU Ak 1) 5 B M o . B b e R
VG B B 28 48 ) TG0 Sk B Z AU B P i (22
Ma) B 2 84 52 H B (Guo et al., 2002; 5] 66D), 7 # +
e Jt e S B 1) A A bR T Y (10~ 7 Ma;
An et al., 2001; [&] 6@9) . 87t (4.2~2.6 Ma; Ao et
al., 2016; [ 669) 1 5E BT i L 1] (2.2~ 1.7 Ma; Meng et
al., 2018b; |4l 6d0) . 5t H1 i (1.2~0.6 Ma, Song et
al., 2014; [ 6@) .

RS R A S vl e R AE2Y TR A (1IN 23
A5+ DL IR He T B 4 AN B B, R P ORCF T Rl 2
SR 2 o s R T A S =N S R 9 T A
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[F] B A2k 3 2 ST A i 0 P8ORS 3 1 B2 T A, X AR T
75 X 8 1k B B R 3 H 1 48 (Wang and Li, 2009) .
MILTE T 208 1 TR B LB S5 R, R
WAL T W B T Ak 0% B[] S 4R P FE 25~22 Ma
(Jia et al., 2003; Ding et al., 2021; & 6@), 20~ 15 Ma
(Wan et al., 2007; K] 6@3), 12~ 8 Ma ( Chen et al., 2003;
Holbourn et al., 2021; ¥ 6@9) . 3.6~3 Ma ( Wang et al.,
2003b; Zheng et al, 2004; & 6@)Fl 0.6~0.4 Ma
(Wang et al., 2003b; Gai et al., 2020; &l 6@9) ,

IR Hb DX AR L i L TS T 45 b 3 55 5 s b
B 1 2 I PR L 2 Ml 1% v 5 b DX, A AR AR LA
P4 255 1) 0 7 5 6 8 v b DX T A o i P P 1 v
WX AT 2 T 24 (Guo et al., 2008) . A fE i
P25 S 5 Y 2R I XA XU K 2 AR AR AT
SRAELSS (Liu et al., 2019), 3X 5 A= KA 19 55 12
BB AN TR o 2R I 2 RS0 A B HE i A I I ] 5
B2 22 LA ) 20, H2 R BR T IR 46 B 1 X, JF
R ) AR W P B R A, 3X AT RE R AR I K il 4 2% 0 (R
T H A R SRR KO i ) AT I By I R A A G
(Wang, 2004) . fij 5 V. 2 XU EL IF H 3009 7 5 02 AR

DAY Bt v 4 32 il 1XC 445 SRR A= AR 400 LS XA O KR
KR, Bl B e A8 O 2 R WA Z A I R B L R
4 SRR, T AR M U R DA A5 E B v i R X B
DA DR fia) 2= 775 P AR o872 R = 3l Y 2 o T A R A
0 2 e o Fh T R IR S8 43T T Y IR ] 7 R I
N B AR T AR B R, DRI R 9 T
TE 53 A 2R MK 2 XU 5L A5 ] 0 2R I Bl b ) 390 BR T SR
FH LT I o EL R T AR, 7R S0 Ml X il 3t
PRI T I 3 (R T ) Al L AC 53 18 2R I 2 XL A P )
HA == 8] [ 1

4 T F ROE O B

A AR S, i A B RE M Bk S U Ol R 4 A
Al AR PR T Y TR B A, S 0T R R
AR BETY, W AIA 3 B T 2 KU (1R 7))
Wit 3 11 R R BT 7 41 Al A 5 1) AL A v, S EOBT 4R
e e PR A, 55 R IR RR SR BE T, 45 A e Bk b
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Fig. 7 Correspondence between the evolution of the Cenozoic South Asian and East Asian monsoons and the global land-sea distribution, the

uplift of the Tibetan Plateau, and global climate change (The numbers in the figure correspond to the positions in Figure 6; the length of the blue

rectangular box represents the time)
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11 2 K FR (Guo et al., 2008) . 7 H AL o £ 2 1l X,
JEAT PG JRUDA T A 4 S0 vl ok 1 ARl A K, S BUIX
3 H B 1 < 4% (Sun and Wang, 2005; €] 8a) . i
TEAE R X, 32 45 T B BT o T T 00U A T L
ko5 | S #8530 1) 25 G PR R 4] B R

L 451 : 1:60000000

2 B S 4% (Xie et al., 2020a) . F§ F 2= XU B 79
R 3 L AT RE b AR W 2R XU R, IS A R AR IR R
PR 73 A1 T 48 T Al B g 2 RO 26 B2 b IX . I I ) 2R
V2% XUTC 18 43 A1 DX RN A A8 R I EB 3R W H b T 22
BRI B

(e S GS(2016)1585% g2 a e

FISRVEIRAS Wil

=

a— U T DA SR G A B 5 o— v i T A AR JRd 20 A ]

He HAERATAMEELTHEE (#F Guoetal., 2008 5% )

Fig. 8 Climate evolution in East Asia during the Cenozoic era (modified after Guo et al., 2008)

(a) Eocene climate pattern distribution map; (b) Miocene climate pattern distribution map

F) 7 rpoRr R, BE A BT R R 0T AR = MO
BT S K Bl AR, O e R R e DR A T B R
FHBr B, R i ik O S H AR R 3K
T 2 AU AR ST 2 JXUTE 3k — B 39 Ak 7 34 i B BB, K
Bl B[ REYRT | B R AT VL L R VIR VA R Y
4k (Zheng et al., 2013; Nie et al., 2018; Lu et al., 2023b;
MO, 2023), B FTRLAREE . F b | m i R
TRE () TR T 0 5 i A 1 2R 3 i (Métivier et al., 1999;
Clift et al., 2004; Song et al., 2023) . 4 . Hb X 1 ¥ 42
S T AT B R 1 AU R AR AR T D W A — B i
28 B 9 4T 1% (Sun and Windley, 2015), H [ 7§ b 4
R R S AT B A A B AR S T L T B A% (Sun
etal., 2010), T 70 it 3 30 vy 98 A0, 1 o 2R 2
B 5 T % K (Guo et al, 2002) . 12 4 S [A]
12 (8] £ 1 AR B 4% I 4 36 AR T DLAf o, op =Y
SRS SRy 2= AE R I R I E 2 (& 8b) .

B o e B DR, 3245 T e AR A A 3% S M
UK ST B S, AN b 4 R O S b A5 B TR bk K T

G, LA B 5 9 s B B PE 9 B T, B I 2= XU
ZR 25 KUEE v thE i B L St Rt SO B T
JUMT G a8 b A () 7R A 4, 1998), R EUR IR T 8
5 B K i) Fa 2 H P (Zheng et al., 2013; Nie et al.,
2018; Lin et al., 2024b) , % 5 7 j# = I 19 9 L A 1
4 SO BT AR kL B AR KL L TR S b i I 4
(Lietal, 2014), 3X &R Ud B2 o 28 XL 8 28 0F AR By
Bt (Wuetal., 2022; Lu et al., 2023a), R Z| ¥ 1% T & 4%
DX 3 %) HL T L MK o

5 i

7 7 XUR P AS T AR 48R I 2 KURTAR I 2 X
F14 HH B0 R I R g I ) 3 A L U 3 9 A i
P A BRI A S5 A T RS S B A O . T
WAL A, RO KA T4 R B B, T I 2 A
4 2 UL AR X B o AL i R R DT OB T Y
RERBE TV I 123 BL 45 (9 10 44013 12, P I 7 XU AT AR I
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MR, R SET AR AR N Z XY i AL 685

7 A A i i BE, 5 2052 R 1 X PA ) A0 T AL
A A ORI R DOk, A2 45 T R R T
(2R /8 A0V = N A BV T 2.1}/ Qb &5
T e A e By Be o E G 1a) iF 8] L, Fg 3 2= XUFIAR . 2
WU K S i RE AR R, 2 5 Tl 2 B
B\l 20 1) B o 9 BRI AR DU 42 B0 AR E B B o (R
[6] 2% (8] 73 A b, 7 SIF 2 XU 2R I 2 XL A 2 T ) A0
AR RAT S KT 5 Y 2 B A R G 3 B R
F1% 98 3 10 BRI S5 5 R IV il i ) 0T 0% I S X L, S
T — AN ELAG B o o o 1 IE. 2 XU AR IR 2 AL 9 Ak
FROXT LEAIE T, DA A B A B 7 AR AR LR 9 M FR
M DX TR il A T R e D TR A R AR AL A
Xt DX Ik A A A B R W
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