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B LA AETBRGAR K, ShZ X R G MM, HJZ XS L IR ME, I 4F
K, EFA LI SRR AT T RGP AN, R B T R e AT T AT
AES TR A SRR IRIAR OCIE , J2& 1A DCHB AR 2 | DURVRRAE | AR AL A IX SR
AR — > B IX

RSO LT ICHELATY 20 km BT LR B A DRI EA TIPS, e o ) T A T
ESR AR, 083 . RLEEFNREALA AT, B 1 it X ARPECR — ki — Il i (=1 3 7]
AR, W RE—2BIAROCIR ) A DY R X AT A U e i R ft i T 2%

1 BF5 X B 98 H P2 A L

TR T JEALER , SVTR R, HBEEARFR 101°35'—102°06" E, 25°23'—26°06'
N, ZHLIEEHK 980 ~ 1400 m, mdLIZI46 km, ARPGTE2 ~10 km, 2RKFREA, Rmgdbm Kb
PR WA, TR gt | SRS AT A b g B A 0 1Ly e e S
Hu CYHBAFRONIIT, TR 1200 ~ 1300 m) AU (MK 1500 ~ 1650 m) 1, BRI TE
JERGE A ACTTIAIHL)Z , A EEONRRLA (| R ORISR L . AR RERE

TUIR IR AR A B R R R, ()2 v [ Y g b DX T AT 4 S e R 3R TR LAl
1600 m, {7 FTRMATHZHr, J8 P a3, A0 18.8 °C, 4K 738.5 mm'™
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HERI, TR S oK ik, AEIR A RAFRHL)ZE R . AR SO
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Fig. 1  Location of the research area and sampling points
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2 HwmAkEEH IR

IREVHHAITE 2700 em, HAJREHEDE | W4, 5 TRMZ2AES A, FImmiiH
PEKR T R—-EEA6A, EEA, AR A, T 20 cm 55 XIL)ZE, 280 ~
400 em, 550 ~600 cm, 730 ~810 cm 55 3 A AR ORAZ, BERIER G, RKRAZ2 em, BR
EHIERZ ALYy, MEETREE 20 em JFEAFE 10 em [A)FEEURE, SEEUASREN, 268 4>, 7EHE THHR
20 ecm, 150 ecm, 400 cm., 550 cm., 900 cm., 1050 cm., 1250 cm., 1750 cm. 2000 cm.
2250 em, 2550 em ZRHESRAE T 11 AU AR, [FIEEZEBE TR 23 em, 300 em, 2000 cm,
2500 em, 2700 cm Ab#EECREE T 5 > ESR MAEAES (WE12) .,
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Fig. 2 Lithologic column and ages of the Langbapu Profile
RLFE I AR ) M R M BB 2 2 B by BE SE IR = 58 A, R U [E 72 Mastersize-2000 %30t
KEEEA, RN V5 ] 0. 02 ~2000. 00 wm, “F-FR7E (%) 5 &2 iR 25 /N F 2% ., 290 em
310 ~320 em, 360 ~400 cm, 580 cm, 730 ~790 cm %5 16 MRESC NEPBRA, ToEfd IOk
FEAC AR o A3 B4t SR OO 2 vh s ok FH ) TR BRI AR (M) . B (CRiA% > 63 pm) it fIEL
+ (RifR <2 pm) FHEER,
Rl A 0 A v D B R S IR AR A 5 A T SR S, I YE[E Bartington 23
A A MS2 B HECRE AL AR, IS 4 ol P I o S b 5
TEURY B 5 0 AL R S5 28 76 ) N R A A SE I & S i, TR PR CR BRI e,
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KR HE E-200 562 A= 49y 1
3 HERSAT

3.1 MRERMERMRERMLE
ESR R Sl AR E th R BE TR BRI S I e i, MRS 2R ILER 1, K 1 W]
DIF T, YRS IAE THEAS 216 £20 ka % 122 +10 ka #9[], 2805 T ISR — vk ] ki)
A BB R UK LR R U B UK w391 3 BB, ARAE ESR AF I SR 75 IR T W 19
IUURREAH 0. 28 mm/a,
#1 ESREMRERMSNELER
Table 1 ~ Sampling positions and ESR ages

FE M5 IURER B/ m ESR 4£#%/kaBP NSRS W/ Gy AR/ mGy DA R
LBPO5 0.23 122 +10 ESR 568.9 4. 648 Vag
LBPO1 3.00 135 £13 ESR 647.5 4.784 A
LBP02 20. 00 188 +18 ESR 816.3 4.337 Vg
LBPO3 25.00 204 20 ESR 585.3 2.867 Vag
LBPO4 27.00 216 20 ESR 867.6 4.017 A

3.2 HE

LR 2 FSIIA DO IR A ol M (HIIRAL ) AR AR AR FREDRLAR /N RIRE
JE 20 3 A6 UG 32 SR /K 30 1 45 1 . DURRP R IR AF IR R i, 32 AR A s £ 1 52
e, P, FEZHRERLGGEEENT, FaWIHTUR Y i 40 UK ZH 5338 05 7= 10 0 S S i)
Wk 0 S — S R R SR AR B 0 5 R B IS A B B AE A I F G B
FOREE NG 24253 IR E A W AN, R O, IR R R R K R
TR, HHINAKA 5 sz oK sem, RABKIREAAL, fEASCH, PR IR Y48
FNITE TR E R, RSBTSRBTS

IREHTHRIE TR P ER AR (o) ZAIEER 1.45 ~7.24, FEPERAE N 4.67; 1
T 2.58% ~100% , P 42.86% ; FiE TR0 ~17.80% , FHEET.82% (WHE
3) o BRI /IR 90% LA L, PSP EURIAE] 0. 28 mm/a, FR UG X AE
B R A, IR R R O ) o i AR AR C A
3.3 ®WELE

WA DT REAL R m RS2 U R A A | M S5 0 | 1R T SRR | s A
DIBUWEH S 2 BN Z 456, EUURYR IR X AR IEA AR AT T, BEfb R KN F 22 M
FAAM . IR E MARIRE | s AU E AR, T LR R 2R k) 4 s
TR, PIRETED Pk S o 72 vh e XY PR AR B A, AT LAFE Sy s o S i AR
2 I

TG Y E R BAA 2R, R A R ol A 0 i BEOR oA 21
PR RSO R R R AR S H S R R IR R (WL 3), WAL RATEE N
0.51 x10* ~36.55 x 10 * m’/kg, FHIMEH A 5.37 x 10~ m’/kg, T 1100 ~2700 em, #ifk
FHE R 5. 05 x10 * m’/kg, HATE 1250 em, 1660 cm, 1920 em, 2170 cm, 2420 cm %5
Ab BRI s VREE 400 ~ 1100 cm, fEALRANTF2El R NE, THMEHR 2.45 x10° m/kg; IR
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Fig. 3 Results of grain size, magnetic susceptibility and pollen of Langbapu Profile

J¥20 ~400 em, “FEREARE SRS, 4 12.36 x 107" m’/kg, ABHILRDIE DK,
JEHIE 20 ~200 em IREEN, BEALZR 40 T fom HIESIRIZL (LR 3)
3.4 #H

FEL A A 2 50 91 T AR A R BB 8 45 Sk o 1 b e R E 5 XA B R A A R R FE AR 2
139400 R L T A AR AR 34 AR (B, TR RIREA N F, BEARRIER
FRRAXT B — i )E | HEREL, R, AARSER (8) ME RN FE, HRME
TEZEAR, 11 RIS E Bk 564 K0, ~FIE RN 34. 35 K/100 g, AR SCHE AR
JEE 5k S U122 X 35 R T A 90 ) T R R P AR A 2 B AR — 38— PRI AR, RS
e, N 72 K/100 g, 1250 em AU FE HAT 2. 14 Ki/100 g, 550 em 4k b F+3) 60 Ki/100 g,
FE AU T R R 8. 67 £/100 g (WK 3)

4 FARBERUER
S5 O BT LB W DT 0TS . RO RREAL 5 IR TR . DA e P 28

HGEHIXEE A 216 £20 ka & 122 + 10 ka B8] S i AL 50 %143 J 3 BB
5 1 BYBL, 2700 ~1810 em (BE4-216.0 ~182.1 ka), “FIHMME e dlmE R, <
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AR, X oy BRI R e oK 9, B BT it — 20 45y 3 B, 1 -1 2700 ~
2510 em (4> 216.0 ~204.6 ka) , AIREHIHHIE S, TERAZTFHIE 4. 12, ©FH
SRR 50% , Bt SR RA 5.81%, WALFRFEHME N 1.57 x 10°° m’/kg, i
(2700 ~2560 cm, 216.0 ~207.6 ka) Fi+EwEE TREGES, AR & EEHE K,
SRS T A T BN R, KB 1 s, DU LI Ry S s R (2560 ~
2510 cm, 207.6 ~204.6 ka) FhiH S ERIRIER, PERARFNED 5 AR P38/, filky ik
FEIRF 72 Ki/100 g, S BRREAKSE N, W0 A K, M E SIS kE, 2, 2510 ~
2120 em (#E4204.6 ~191.8 ka), W P& PR 24. 11% , R GEigm—a%, 7
P ERIAR 5. 89, REALRREZES 1 B BAE IS N L IFE] 5,33 x 10 7° m’/kg, oI ET AR B
IR LRI, AT AR K, IR TR AN Uk A A BN, %2 By S AR AR X R, (R
Bt BT 4 R R L Y O R B A YR R A A, Rk Bt AR ARG L T3, 2120 ~
1810 cm (#E4-191.8 ~182.1 ka), “F¥HF{EHKE 4. 12, Zi+ V&M 11.91% FELH]
5.87% , WErfaTtEEl 46. 62% , WKL MAYE ; [RIET, R E0 W oR iz B R
AFEY A 5y R 10% EFHEI 20% , TR E 50 L 84% T &S] 63% , B AR
B, TR, HENEEAKE YR, RERETE T iRIR AL

ST BE . 1810 ~800 em (HE4182.1 ~150.6 ka), HUKF-Hvk ) HA 16.67 %i/100 g, H:
11250 em (#4164 6 ka) AbARy ik BB 5 HAL, U8 2. 14 Ki/100 g, H H5EEH|
ERHFIRARHE P& 2 FPAEKs , RUIYITSRIES , MR S AR, X R EIECE ik vk
W1, AR R AL R G bR, AWIAT4Er 4 NWBE, T-1: 1810 ~1530 em (HH4182.1 ~
173.3 ka), ‘F¥ P EAAR 5.65, B V¥ & & FREH 27.96%, &+ ¥ &8 L7 3
10.34% , REALRBEEE &R0 ETHEINE] 6. 80 x 10 ~* m®/kg, KM Jy 20. 56 Ki/100 g,
HFA K 43.24% |, [BUZEHISIEEAC, Bk Z, RpRERIe, Wmy sk, KL
Bk E, M2, 1530 ~1380 em (BE4- 173.3 ~168.7 ka), “F-¥5 i {E ki 42 Fab £ 5 11 i 44
K, Fhb S WAHR AR Z AT —2 K, ZBBERZA 4.6 ka, JEIREVERUTRUT s HHHA
BATEARZ—, M-3. 1380 ~1110 em (4~ 168.7 ~160. 3 ka) , 1250 cm AbHIFy Ik
HA 214 %7100 g, HRSHERIHMEE AR 2 Ff, OB B SAEIERS, XF R {5 505
TR UK BRI, R D HLLAI TERD O 3 B IR RY AR, IR D,
HIARE, MR IAK, #FABIAMD R E R 2fmEit (18.70% ), ¥
Bt SR ETEE]10.20% , REALER TR 7,46 x 10 S m’/kg, SO WX BRI S A TE S TR
MIERHL, HERARFRIA S AR, AL AORD S R R AR, B S e
II4: 1110 ~800 cm (4> 160.3 ~150.6 ka), ki 8.8 Ki/100 ¢ (1050 cm, 4
158.4 ka) 75352 4/100 g (900 em, M4 153.7 ka), JfH BT 4578 iR B A% A 75
BREHEY), AR BOOR E T, X5 AR B AR PO S 55 1100 em (BE4> 15.99 ka)
AFE AR gkt 15.43% FREE] 4. 62% , B0V EHh 14.23% ETH3) 59.57% ,
BRI () H16.49 HEKFN3.05, SWLIRELAR I W As, RAE SN EK ) TG, bl
P RLUBORL2H o3 G I, AT RE & it T 251215 S5 (1020 ~ 800 cm, 157.4 ~150.6 ka)
BRI AR B W/ (3.05 ~5.38), Bh S EAMN TR (4.62% ~8.31% ), W& &
59.57% T R&%) 28.32% , SCWRMAHIZEEY 5K 2

S MET B 800 ~20 em (HEA 150.6 ~ 122.0 ka), FMHIE H1 60.0 Ki/100 g [ 2]
8.67 Ki/100 g, VATRARFIRIA Ny F, HEARFBRIEE W BRI AK, A U2 A



20 RN F F R 2013

WA )2, YR T A b DR AR R (] K A A A T HVRAAIE LA e, MR AR B, KD 2
KRR, TR HTE B AWK R EZE K ACEE T T, AR5 2 T
Bt MM-1; 800 ~290 cm (#E4~150.6 ~134.5 ka), FHW&HLF] 73.53% , #ht+SHEZTE
6% LAF, HYE290 ~320 ¢cm, 360 ~400 cm, 740 ~790 cm HHFL T 3 EWbiRA )2, BKEHK
2 em, JAMBHIE TEUZEEHAPZ, RBGZEHIA AR RIZL, 7R AR R 4
T, WIKARE, TEEER A I S R AR ORISR s AR BRIV EE R 49. 5 K/
100 g, BRIEHE T 5.28% , S WX B B ACR RS e, EAG M R 1 5 00 PRt e 4o 1) e
fE, MM-2: 290 ~20 cm (#H4-134.5 ~122.0 ka), PRI {ERAR 4. 64, WORIZE L0925 &
435K 36.79% F17.30% , VFIIREARIER B R (14,21 x 10 7° m’/kg) 5 FER IR E
RS, DR Tm AR vk B HA 8. 67 Ki/100 g, DAANE . RARMFIZER b3, Kot
TR ELHT S W e i A TR IR I A SR

L5 FRTIR, JCHET G2 1 G b (088 — v ok B — 1] K U0 e [ 380 1) fy A< A ml R0 43 A 3
KEE: 9 MEB (W#E2),

xR2 RESHHMEXEES 216 ~122 ka HHESIE B E
Table 2 Climate evolutionary phase in the Langbapu paleo-lake area during 216 ~ 122 kaBP

JZBE B4R ka i NEr-A =RV SAGRHIE

M2 134.5~122.0 WHAN%E TR IE— 25 R

-1 150.6 ~134.5 WHAEAAEILRIZL, A2/ 3 WEARRIZI 1 TR

M4 160.3 ~150.6 WHARHE LR ST, BEKED, SERT
-3 168.7 ~160.3 MEFFE, ZZEB/AN, K FER T

M2 173.3~168.7 MiAUS/N, KIEAEHE SR, IREARURD S R R —
-1 182.1~173.3 AIATHIFUA fird 5k RIS, Bkt £

I3 191.8~182. 1 WIAYSE SRR T

[2 204.6~191.8 A HALE—4 5K SAEDHACH EZRHE, BoKAIXTRZ
[-1 216.0~204.6 WAL, 28 %R RIRE R, KDL Z

5 %t

TR BV A R 0 T T A T G b DX, AU A A X T A R vk A — 1] K A e -
&, BEA 216 ~ 185 ka W, SMEAHXNRIA, fAM-FERE b edmE s, LT =R
TNERB RIS R A ) L) B8 n I A V5 R A B ;. BE A 185 ~ 150 ka M, AfR9E%, T
SRR AR B L, TR TR R BRI, X (RS R oK VK BE 4 150 ~ 122 ka,
SIREITE, BRI, TR AR AR S S A K KR R R OBEE T T T, IR
BEEIAR DR R ) S T AR Sy, SRS R AUE L, JoiE T I A i G X AR
#4200 ka LARGT, SAEHEEA WG AT HERIE, AWK LOK, XA ARRIEAS 30 H i 3
AR EEEA A

Bugt ORISR EHER . PRI AT T B AL AR | AR PR
o BRURSAZR ORI AT MR A 0P AR A S 5 B P B AR Bl

2 £ X M
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DRY-HOT CLIMATE CHANGES FROM 210 TO 120 kaBP
BY LACUSTRINE SEDIMENTS IN YUANMOU BASIN, YUNNAN

LI Hua-yong"*, MING Qing-zhong'*, ZHANG Hu-cai'*, SU Huai'”,
ZHANGZi-giang' >, DUAN Li-zeng'
(1. Laboratory of Plateau Lake Ecology and Global Change , Key Laboratory of Plateau Geographic
Process and Environment Changes, Kunming 650500, China;
2. College of Tourism & Geography Science, Yunnan Normal University, Kunming 650500, China)

Abstract: Langbapu Palaeolake is located in the west of Yuanmou Basin. A complete lacustrine
sediments stratum (27m-thick) was preserved and the ESR dating was accomplished in this paper.
The research results showed that Langbapu Lake existed from 216 +20 to 121 + 10 kaBP, which
covered the end of the penultimate interglacial, the penultimate glaciation as well as the beginning of
the last interglacial. Based on the analysis of grain size, magnetic susceptibility and pollen, the
palaeoclimatic changes during 216 = 20 and 121 + 10 kaBP of Yuanmou Basin has been
reconstructed. During 216 ~ 185 kaBP, the mean pollen concentration was the highest and
Cycadaceae and Cyperaceae, as well as Sedge vegetation appeared, which indicated that the climate
was relatively hygrothermal. During 185 ~ 150 kaBP, the pollen concentration decreased rapidly. In
the 160 kaBP, the pollen concentration was only 8. 67 grain/100 g, which was corresponding to the
glacial maximum of penultimate glaciation. During 150 ~ 122 kaBP, several sandy gravel layers
appeared. The proportion of herb increased. The palaeoclimate became warmer but drier, which was
very similar to today’s climate. The Langbapu Lake shrank and disappeared at last. The mean
pollen concentration of lake sediments was only 34.35 grain/100 g, so we thought that dry-hot
climate was already significantly before the penultimate interglacial. The characteristics of dry-hot
climate were very similar to modern status after the last interglacial.

Key words: Yuanmou Basin; penultimate glaciations; pollen; grain size; climate change; dry-hot

valley



