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Fig. 1 Geographical position of the geological records in this paper
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Tab. 1 Some information of the geological records in this paper

Hh frE(N E°)* UM WEETT WEHR %0
IR IR M V]

Lake Aiyata 77 379 WHADE e 11 19
Tanganyika 3.5 0 3133 WAVUR “c 7 20
Lake Kashiru 348 2952 WIEVTR “c 14 2123
Lake Rudolf 3 36 TIDURY b “c 21 24
Muchoya Swamp ~ -1.26  29.8  WlHUTH “c 19 25
Lake Nakuru 0 375 WhABTR e 5 26
Lake Abhe 11 42 WA “c 25 19
Lake Chad 14 21 WD b “c >20 27
Bir Sahara 15 30 WAV R HERR “c 10 28
The Nile delta 31 31 SHMUIRICR A %) “c 8 29
T 5 s D AL 1L A TR R 1)

LA 30.5 835 WHAVIEVHE e 12 30-34
Tsokar Lake 3334 78 U MERA “c 4 33
HUKIBBTRIER 352 795 WHADUBUMH “C, U-Th 8 34
BORVEERW 36.5 95 YUY DL e “C, U-Th 12 35-37
P bR 37 94.4 WAV “c 12 37/38
4 T 40.5 103 AR “c 17 39
i 37 100 WIATTRYE H “C, U-Th 93 40-43
T 5 2 S B -7 LR

Hk 31.5 100 bl Yo/ 32 44
B 2935  89.9 -yl TL 3 45
e B S U 5

WA 403 9026 AU “c 3 46
LW 4125 90  WIATE “c 4 47
Sep R 435 87.6  WRAVIBYH “c 5 48
4 2 3] 4583 86 TIE TR 1 “c 10 49/50
[ L3l 437 928  WIAVIEUHHL “c 43 51/52
[ = B RRS)

i 275 995 WHATLRE e 3 53
Qilu Lake 24.17 10278 WIAVTR “c 6 54
19 DR 7 ) 2650 100.17  WIVAGTR “c 3 55-57
5 D IR 22 1005 WAV “c 10 58
it 1027 2476 WAL “c 4 59
B R - RS

E2\P5 % 36.5 1072 #-L/b i A AR 60
K KA 34.86  109.73 B/ L HEA RS 61
Baimapo 34.1 1093 B/ TL 4 62
FBMITR L 3496 11336 A/ OSL/AEAHAR 2 63
o 345 1095 b/ “e/TL 12 17
(U STE 352 107.7 b/ AR 18
I S AR 356 1032 H{Lb B 62/64
Heimugou 3575 10934 b/ L TL 5 62
22 M GLS 36 103.83 o/ L “c 3 65
24 NP4 36 103.83 B/l “c 6 66
MRS SR8 384 109.6 A/ TL 2 67/68
AR A 39.9 1033 Bk “c 13 69
A 334 10490 o/l “c 3 70
LA i 3712 109.10 3/ - FEA AR 68
RTEZRR 37.05 1055 AL B 68
S 120 40 35t 36.96 107.10 {1/ 1 B 68

R SINGE S
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Tab. 2 Symbol denotation of geological record sequences in this paper

HisiViFhS(kaBP) 40 38 36 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4
(A RS ANES e A ]

N
o

Lake Aiyata B B A A A B A A B C C C B B B B C
Tanganyika B B B B A A B B B C C C C A A B B B B B
Lake Kashiru B B B B B C C C C B C C C B A A A B B B
Lake Rudolf A A B B B B B B C C C C C C B A C A B C
Muchoya Swamp c ¢ C B B A A A A B C C C B A A A A B B
Lake Nakuru c ¢ C C B A B C C C C C B A A A A A A B
Lake Abhe A A A A B B A A A A B C C B B A B B C B
Lake Chad B C C C C C C A A A C C C B B B B B B B
Bir Sehara A A B C A B C C C C C C C C C C A A B C
TheNilelta A A A A A A B B B B B C C B A A A B B C
T e S S LA LA L o R 41

FLATHZE R A A A A A A A A A A B A A B A B B C
Tsokar Lake c ¢C B A B B B C B C B B B B C C C C
B/ BT 50 ZEAK B A A B B A A B B B C C C C C C C C Cc C
SRVFERM B A A B C A A B B B C B B C C C C C C C
e A A A A B C B B C C C B C C C c
F i Aa Aa Aa Ab Ab Ac Ba Ba Ba Bb C Bc C Bc Ca Ca Ca Cb Cc Cc
T A A A A A A B A A B C C C C B B A A B C
T R - SR

H& B A A A A B B C C C B A A A

e ) A A A A B B B C C C C B B B B B A A A A
B R MEb A ]

P B B A A B B B C B B B B C C B B B C C C
T Ac Ab Aa Aa Aa Ab Ab Ac Ac Bc Bc Bc Ba Bc Bb C C C C ¢C
S B B B B B B B B B C C B B A B C B C B C
BT I A A A A A A B B B B B A B B C B C
£ L c ¢C B A B A B A B C C A A B C C B A C
LA PN NEN AT

Yt B C C B A A A A A A A A B C C C C C Cc cC
Qilu Leke A B B A A A A A A A A A A A B C C C B A
(NG c ¢ C B A A A A B C C C C B A A B B C C
G2 IR A A A A B B C B A A A A A A B B B B B C
Pt A A A A B B B A A A A B B B C C C C C cC
#h X

N5 B B C C C C cC C cC C cC C C C A A A A A A
KK % B B B B B B B C C C C C C C B A A A A A
Baimapo B A A A A B B B C C C C C C C B A A B C
TR R i cC B C B A A A A B C B C C C A A A A A A
bl A A A A A A A A B B C C C C B A A A B B
e A A A A A B B B B B C C B B B B B A A A
I S AL c ¢c ¢c c c c c c c c c c c CcC B A A A A B
Heimugou B B C C C €C CcC cC €C €C €C cC cC C B A A B B B
=D B B B C C C B C C C C B C C B B B A A A
22 GLS B C C B B C C C C C C C C C C B A A A A
P 0] B B B B B C C C C C C C C B B A A B C C
Ak AL & A C A C A B C A C C C C A B C B C B A C
fiEwal c ¢ cCc c CcC CcC c cC cC C C C B A A A A A B A
LA B B B B B B B C C C C C C C B A A B C C
DTHFIE c ¢ ¢c c c c c c c c c c c CcC B A A B B B
SEIIR c ¢c c c c c c c cC C C C C C C C C B A A

A, WK ESCIREACR ], 4G “C 55 230Th, TL (#4F). OSL 6k
) EREEA G R /b RIEGORUR A1) e [ B 7 A S Bl S Bl A o )
S NAE IR R IR, (A 40 kaBP DARIESE (PR B3 A Sl s b, R fE B %
A R, MU RIeE . F, X LEE AR A, s 2 AR AR J S
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Fig. 2 Temporal and spatial changes of monsoon climate in Asia and Africa

TR AN RETE I B i %, Jerhy WA Al s o 2 E R A0S B A AR B (R 1)

3 WIFEEi R

T e e S5 S AL DT 58 DX 40 kaBP ORI A AL 7 S4B 7, T8 22 130 1R eI T 2 A 40
kaBP DLFTETFAGAAAER), FFEEL S 24 kaBP {5, INARRMIC A & 22 o 0 1) B 2 v K
TR B, 2 Jn B KB AR S B 5 R oK e 0 PRl 2 N 3 1A U980 i
W, A LT 20~15 kaBP, i, i oK AR AR ORI UK Bt £ T, 823 v
S ORFF R R e X2 5, AR A EORBH AR A B, SR R I Tk
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B, Bl IAE 10.0~6.0 kaBP W] 17 14~10 kaBP BAH], — L83y 47 e vk Rk
L5 B K in 2 [R) V6 FH T T 1 PR 588 o T 0o 31 T8 A S 7 S [ O BR A 5 P B B 11 . 2
MRS AAFAE R VIR, HATHE 20 ka JEPRHALRAER,

AN, AR IVABAC N AN BN B INFEUE 20 ka R T, WA
IR ZE GRS, 40 kaBP LIk, (R il g e g e T A e R T ()
WIWTZE G N, 2RI DA R R E ) T R . 40~24 kaBP 4 14~4 kaBP W ANIA Y K
W, R, EEBOhTER.

K BT e R P AN B - R A, v e H e DR TS DU AR TR, R R
A B AL, [FRE R AT 20 ka JiE[F]; 40~24 kaBP 5 14~4 kaBP ¥ #E1LH 1K =,
IR AR oK, Wik R k. JFH, 40~24 kaBP 5 14~4 kaBP #HLt, Wi with &g
s L, 40~24 aBP R EH —E A 14~4 kaBP 358 R R AR AL T 1, X 7R i
T BUEBAA N X5 AT A I R R T IR AN S s R, 40~24
kaBP b 14~4 kaBP [/ {0 ] BE 5 N9

B RS AR KX SR, R R I T 7 20 kaBP g Rl a2 U,
FEPR R R K PHEE S P B, A, 3R, ZIEWI, i 7o O BH 4R 5 i R
VKRGS, W5 A S . 7EJEMNIX, 14~4 kaBP /=il [HIHS Hb 40~24 kaBP f=pidi i i 25— Lk,
FARRI AR s m i scE s 2 . S0, LR, 14~4 kaBP A fi
W& Lt 40~24 kaBP S {EWgiH, g U, E KBS, oK Z, HARRIN, 144
kaBP 4 — K B B By LA R, FIERL R S, 1 40~24 kaBP — it (N
JZ99 K G W EIEO Y R, BRI .

FAN, kB AT R T R LA RIS SR, B ARIESE . 40~24 kaBP 5 14~4
kaBP, $55 &5, AEYNILES Sahara b5 Sahel Hb X Rk 78 o5 10 EEIRAE )R, PO ARAR
Savanna Fi B 55 UG 25 ) BT RE o 3P AN DX VR A4 DX ) T T e e ) — AN REAE
14~4 kaBP it 40~24 kaBP 1@ 5l 5 .

HE 2, 40 kaBP DA I S i d R T A H IR R IS UK AT S, 7E 14~4.0 kaBP,
W, WA . Ak, XX KB, W HERR IR, W1 R AR e,
FUBry o A nki); X AL T 2 FRARSE A I TF R, AT HERT R A S K (P-E) (1)
T3V REAFAE — SRR W 22, 7Rk, BAEIRAIR T .

RIS, WAEZE KX 40 kaBP LIRSk PRSI A0S a2 [R) %7 22 J 0 1) K FBH 4
SFR AR BT 9K B0y 1 2 IR 1) e 559 AT 3 e 1 2 AU B 7K 1) 22 SEAFAE B DD O R, i I T ) o F
1 A O SR P PO 0, ARG TR A0 A B 5 0 P SR IR UK S V4 B Bt o

LET M 5L, 40~24 kaBP LU 14~4 kaBP, {6 8 Wi, IS 58, &R EAE
= URIZ 030, 3 DO AR JE TR KUK [ B SRR IE . A SO I i L Ry R
(R 5 T L T SR S R A 5 1t IR B0, 8 7 A A — A L A i T DK I A B A i v P A
W, BRI, &R R KRR,

52, R CIREK 2 F il e H 2 X, 40~24 kaBP b2 14~4 kaBP, =i 2%
AFTRETE A s . ANk, H Ao ARk B BT A i 5 52 7 MR 59 248 2 V) L R 1 L TR
FRARUS ™, RN FRAR S W AR A D R AR, JREIOR B BRI sk, AR AT
PLALEN 2 X AE 40~24 kaBP 2 14~4 kaBP SR UEHE, M, & EbEcgg 1K), X R
J5 2 XA B Bl 22— 1R A S 3 B 88 T AR A PR AW 5 1

FIAN s ARG AR ] DX AR S B AT - B 1 Mundafan W0, #8507 IX PR IR
BRdp ], LS TA IR IR . 150, AERNANER. W S5A PR & Bk 2D
A, #BHEN 40~24 kaBP AN K 14~4 kaBP W, MWK . 1 Mundafan 3, M H #7
ARG Gk, TGV L B3R A IS ST 37 ok e B
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H

3 e

ARG FE TR X, 75 e 5 AR s XU L 3 vy i 4 Xk A ok e A e 471 L 13X
Bl j 2, 8% DX AR AT [R] 8 B 2 X A R 5 ]l T SBR[ s o P P 5 22
St ST AN RS E IR RGN [ — PR PR I X IR I 2

Z/0 1.0 MaBP LIk, JEPNZR R 3T AR A 100 ka [ 878 (1) v 3 15 DK 56 22 40
W, B AR AR AT HEIOR R R A B E R, JF HX R 2 e e w5 26 R 0K a5 52
K VG (A T P 1 S M AR WK Bk 09, 8 i i 1 - oy RS A S A T R, R
W2 KA /D AE 0.8 MaBP LSRR AL LL 100 ka k33 5 8 HA0e 7, ke [ 5 o = 0 i e il
SRR, RWZERALE 0.6 MaBP LUK 3= S F-3X AN B e ™), el gz, 220
0.6 MaBP LK) = S RIALL 23 ka 5 41 ka K5, FFLURT & B8 5%, X A 5 3,
TE AR AR 8 K PH A S A8 4 1) 0 22 i 105 M e A o ) 4009050, 3 S g b B0 2 DX DX ) 1
Z R AR 2R AR 1 e 52 i 4 B S DX A S 5 /)N, DL o LA I 4 R v Ak PR
Ao EUFEDKGES AR YR IR DA () 48U RIS 22 2 B 4B 7 1 B 2 U S B s AL s o

EIRE 28 IR X B A BEAF €5, ] A [) 75 7K v Jt 119 2 T T B ) BEL S A A 0%, i
B 155 7 v £ B A BN TR KUK B 5 o FLARCR UL, 5t A2 v s T BH 44 4 2=
P i e s 3R G000 B RE ORIl R 2 el AFDRE R, AT A BT 2 IR LE A 23 XU 2R I 2= X
DT A A DR 3R T RSB AEAR 26 B K B AR A E R A . IRAR IR S A 3R B
ENRE ORI & ZE eSS, JF 0 B A (5 XUPE i . Flohn st i, 7 sk s I A BHLES V6 T
T I A Hs PR T A RS 7 A L B g 4 2

B T Bk = 302 KR E IR ], e AN 3 BE AR 40 kaBP LA K 25 X 48 A< (s PR 35
(25 S S5 R . AEAEI S 4 2R X B, 40~24 kaBP Lt 14~4.0 kaBP ][] (1) & 91 1 s 41K,
BRI GG, B D 32 R W9 T A RS B BEA & .. 40~24 kaBP Sk
B, A T UK ISR A, X2 A KSR, WA RS KE . 14~4
kaBP Jy i 45 5 UK 55 30 25 0 Al R] vk, RISt 4 BK 100 ka J& 30 e (9] Hh i de B Y, 4
FEVK a5 KORTH R, 52 KBHAR ST IK ), HEXNBEG R K E M0, 155 5K,

MENEZE K, 40~24 kaBP 5 14~4.0 kaBP [f] )& H: 23 ka WAL BE RN — AN, R
H 40~24 kaBP Lt 14~4.0 kaBP 55 —4&, (HIHFABR 2R EG LM =R (R 2R 0022 X0)
FBFE, 40~24 kaBP it 14~4.0 kaBP 5511122 . st 2, EIEEZKAE 40~24 kaBP ik 2t
BRI, ANid AT MR 14~4.0 kaBP 584K .

g R AN RO % 2 B 2R K PR S T R s I ED R 2R K, H
40~24 kaBP AP35 B AN [ 14~4.0 kaBP i, SRT1fT, 7675k I, F 0 I8 Bl L s B B
R FL K, i X R ZE (B I HLE AT 4 2

IARTE = IR BRI U B, B REL S, it B 0 KR, A
IR B AR, TE RSN SR s, BRI S, R
N n = S 0] QS S R (1 SR SR =L O i i e ) S L e 7 )
R, WA TR SR AR ELAE T, A R R R RS ) B K R . R R AR
7 Rongbuk #Kts 200 K M ik W n: s F M E Z R, ol e B AR iR 5 5
ZIE IR, LR S 30~45°N [X I8 A4 28 (1) Ky 34 5 AT 93,

40~24 kaBP, - FRKIV.JE /7 UK55 (ice sheet of Northern Eurasia)®™5 55 & Z8 UK &% (ice
sheet of Laurentide)® A7 7L (24 I A6 7 0K &5 (AR ARAH 4 T AR IR OKEEHA 1) 50% 24709, &
Zo G R B A I3 AL A X B RS, AT BN a0 v S 2R s, e b s 1) 5B 2 XA B
VER, A8 R T T i B A S o T g . Xt e Ul A AE R K A X Ak 1 5t iR
HREEN R 2 K sma,  R VKR BT — e U AAAE I 1, a2 A% G S L P 9K
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WP AR B . T OKBY o [FIAS, FEARER NSV, 40~24 kaBP [k 14~4.0 kaBP L7
R FUR K PHER SR, A PORERI, AEVEENEEY: (15°S, 60°E), RC17-98 FLIACH Fia brfli
51 40~24 kaBP Lt 14~4.0 kaBP ¥ [ i J& B vy 1~20C™, 5 51 1) A BH i 5 55 ¢ v IR T 4%
i, 3 SR N T 28 K, AT AT BE Bl 2 XU X B AT T 2 KR S T VN, Xk
VI 275 98 5 JRULE 40~24 kaBP {RFF s /K 55 il 2 — AN % .

FEASHT I, Wt AR R UK, & B Uk aE K iE e al, B, X AT b,
PN I=E7 Wi 0 P 2V s ey NN REN 0] SO R S P

R, MNAZFE R, ARSCHTI KT RS RS R R X I, Rk B, A L
W, WA s T2 AE 1000 m BLE, I HLERZ sl ERAT — 8 U IR UK N AEAE
P L 5 9 B K AR 22 5, 3 i 55 AR L b I 6 g T A AR 1t
Fo L, m RS AN IA Yk S X UGz s AL i 2 Ty, BT P
PRR, T e ot a9 5 =1 L st g 473K 1 2 S M AR I 9 R A R T

4 e

(1) 40 kaBP DAk, XF R Ik 528 m K BHER S 49 (BP: 40~24 kaBP 5 14~4.0 kaBP),
IR BIBEEZRR AR AT sk, ATk 0o B0 LAy TSR], 3 i T 4% X 3k
AR A B 2E . RS AEMIX, 14~4.0 kaBP [t 40~24 kaBP i
PRV, R RN AT B 40~24 kaBP, T SR AELEZ W

(2) i JFZ I, o] BRI UK DX SO IR BT (W R k= . JLIF, BSRG[N
M T Ab 7 UK S8 AR, PERVSTARRT R, 390 76 mr R g sg e, PR AS BAE 51
JEC SRR K, T A R 0 S P B R A
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Comparison of Palaeoclimatic Oscillations in Asian and African
Monsoon Areas since 40 kaBP and Pan-lake Period of
Tibetan Plateau

JIA Yulian, SHI Yafeng, MA Chunmei, SHEN Hongyuan, WU Jinglu

(1. Institute of Environmental Evolution of Urban and Recources Department of Nanjing University, Nanjing 210093, China;
2. Nanjing Institute of Geography and Limnology, CAS, Nanjing 210008, China)

Abstract: Based on a literature survey of 22 lacustrine sediment records from the Tibetan
Plateau, its northern adjacent region--Xinjiang, and equatorial Africa and northern African
area, and 18 loess-palacosoil profiles from the Loess Plateau and the Tibetan Plateau, the
paper analyzes palaeocliamtic oscillations in Asian and African monsoon areas since 40 kaBP.
The result indicates that lakes status records and loess-placosoil records showed regionally
similar patterns of climate changes over the last 40 ka in Chinese monsoon areas and African
monsoon area. These areas, at 40-24 kaBP and 12-4 kaBP respectively, corresponding with
high insolation of precessional cycle at summer half year, experienced moist climate regime.
In the Tibetan Plateau and its northern neighbor, Xinjiang area, at 40-24 kaBP, with highest
lake level, the greatest lake area and several lakes groups came into being for lake water
overfall between adjacent catchments over the last 40 ka, moister than 12-4 kaBP, which was
called by many pioneer research workers of the Tibetan Plateau, the pan-lakes regime.
However, in the Loess Plateau and African monsoon region, there occurred a converse
evolution of climate change: it was wetter at 12-4.0 kaBP than 40-24 kaBP with the
culmination of wetter condition appeared at 10-6.0 kaBP. 40-24 kaBP, a particular period for
the Tibetan Plateau, for high insolation in summer over the Indian Ocean, the Indian monsoon
was very strong and higher sea surface temperature occurred on the West Indian Ocean.

Key words: Asia and Africa; Tibetan Plateau; enclosed lake basin; summer monsoon;
westerlies; pan-lake period



