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Figure 1 (Color online) Desert-loess distribution map and formation age of major deserts (a), WEDP14 drilling site photos (b), and stages of desert
formation and evolution (c). The distribution of desert and loess is redrawn from Refs. [9,10]
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Figure 2 (Color online) WEDP14 drill core chronology and sedimentology results

AF 5 B A 22 58 1 I A L VD B0 1 P 5 PR VB 1
HIRMFEEIRR ST, I S B VD M P~ S5 FL(WEDPOL,
WEDPO6)HBFER, 1875 T & HLYEE H360~90 )7 47 Z [H] LA
TWIATURUN 3, A 29007 4F KBLRP FF 4 RALBHERL, S
FA TN )2 T . oKD 2 & B BT R,
AR E A0 e 28 ]_LHA— e >0, s g )
TRV B L O (WEDPO2) I BFSY, R IIIE LRI
A LEE TIER270 mRUED, JHIE TR IAHILGIE AT
B 2911007 4F, UG AR AR B8 A ] vk (13~ 15 B B L 5
BrBe . ABrth) & s T =it E

ZEA TG 1A BATE B P 55 ARORI S A% B VD V5 B b A ol 2 Al
PRAFFE R, AT LA 7 o [ 32 B VD00 i T L B A 25 22 5%
(1) 3074 s hv 30 TV NE b AL V5 0k % AL,
TS 7 2 JRUD 5% DX 198 T P b Y R P A L v Y7 3 i)
IO T BB B 3, I XU I XV S O Ay Ak g s
HEXDZGXGARHF, T — B RABZE R
e AL LA K G XL -2 IR ] 49 XA ] X sl P8 B 45 A 5T
GRZIMHLEE. (2) WEDP 14%GFL T 5B 10002 K B b2 ik
A RHBL VD b iR, R UTHIE BRI T 180 7 4F,
T L PRV A L YD V8543 SR I8 T 5 4> 1105 40 T
90 J7 AFELNEI ), 878 T KR VDB AL A b LA 2 A28 )
ZR BT RSB RS, KBRS s R Y
ALY BE ) 22 R T BB B BT, Tl IRARFSE. 3)

5074

SAETEI U AR AP AR BOR 22 5, 3V A IE i fl o
A IERE AL, G0, TR R (125~ 707 4R 2T A T
BIL AR SRR ], TERS s R R VA B XU &
2RI (E1(b)), TERBHS LA ELP 5 AR B A E VD
RDERTE > (4) B3 KAV I S P e 505 DU R 223
HA XA DU R AR 3 258 L URRBORAAIE, 028 i RE 4R
SRR, T ARDTAR SRR A TR X I B Y i) DR BT I B,
UTAF AR A ERAZ B R T VDB BB ACR B WL ANEE, 531
JE20244F8 H B Sefy 3 TP B BRSO 832 6TE, X et
J3E 3 Sk 0 5 A 35 8 A LA R B LI s T LAk B
A BRAZ I XT T 245 32 1 DX JRL- S P 2 XU ZR 96 14 5 ) B e =
WS, R T DX A PRI AR 7™ A TR IE R, AT Rl oty
4, WIHh AR B AR AT BB U SRR AE T
WVEREE, R B 5 DR A AR A RS A ] R4
PR

B2, BEARTRATTEAIR R, B v f 3 Vb i B
IR EESIIL T 3007 4R, VBRI TE B A Qg 7
180J74F, BUARMEA TRt — LT, HHTERERY, B
PO TS PR AR EE A VD I B AT A
WHEMEE WS, HZ2B A e T8 1w e
EAHERREAR(22~25 Ma)!'®1), REBRFE VOISR AR IRl p 2
R AME—IRIX, IR A SR (A SRR Ve it
BB« T 22 ) 7 B o B R T AT L B 22 ) A



IR =

Tl SUPER SR BRI, BE— D BRI IR STl AE A VR . B RIE R TR AR
B, —J7 mE AN RO B LGRS E, AT DA AR LTSS, RS FRAT TR B A TE R PR AR S Xt
SRR AT XT3 ) ] Y5 S5 L ) I s AR T R R Sl B ] B S BRAURAS AT ) B

HAg R E S kI B AR ¥ B R (2021xjkk0302)F0 [E F B SR F E 4 (42072211 K B

P 154 STk

Sun J, Liu T. The age of the Taklimakan Desert. Science, 2006, 312: 1621
2 Sun J, Zhang Z, Zhang L. New evidence on the age of the Taklimakan Desert. Geology, 2009, 37: 159-162

3 Sun D, Bloemendal J, Yi Z, et al. Palacomagnetic and palacoenvironmental study of two parallel sections of late Cenozoic strata in the central

Taklimakan Desert: Implications for the desertification of the Tarim Basin. Palacogeogr Palaeoclimatol Palaeoecol, 2011, 300: 1-10
4 LiuW, LiuZ, An Z, et al. Late Miocene episodic lakes in the arid Tarim Basin, western China. Proc Natl Acad Sci USA, 2014, 111: 16292-16296
5 Zheng H, Wei X, Tada R, et al. Late Oligocene—early Miocene birth of the Taklimakan Desert. Proc Natl Acad Sci USA, 2015, 112: 7662-7667
6 Fang X, An Z, Clemens S C, et al. The 3.6-Ma aridity and westerlies history over midlatitude Asia linked with global climatic cooling. Proc Natl
Acad Sci USA, 2020, 117: 24729-24734
7 Liu W, Liu Z, Sun J, et al. Onset of permanent Taklimakan Desert linked to the mid-Pleistocene transition. Geology, 2020, 48: 782—786
8 Wang X, Yu Z, Luo C, et al. Spatial heterogeneity in the formation of large deserts in midlatitude Asia revealed by drill core evidence. Sci Bull,
2024, 69: 1
9 Liu T. Loess and the Environment (in Chinese). Beijing: Science Press, 1985 [XI 44, # + 5385, Jbat: Blaz ik, 1985)
10 Yang X, Liang P, Fang Y, et al. Chinese deserts and environmental changes (in Chinese). Beijing: Science Press, 2024 [#7/NF-, 32, Jrike:, 4.
FPEVPE S B AE. b et B R, 2024]
11 Granger D E. A review of burial dating methods using **Al and '°Be. Geol Soc Am Spec Pap, 2006, 415: 1-16
12 Ding Z L, Ranov V, Yang S L, et al. The loess record in southern Tajikistan and correlation with Chinese loess. Earth Planet Sci Lett, 2002, 200:
387400
13 Wang F, Sun D H, Guo F, et al. Quantitative reconstruction of paleo-temperature and paleo-precipitation of Lingtai profile in Loess Plateau during
the past 7 Ma (in Chinese). J Earth Environ, 2012, 3: 781-791 [ &, #IMNAIR, B0, 25, B + 5 JF 2 & F g 257 Maii)e . ik n2k e &
. HERFFEAEIR, 2012, 3: 781-791]
14 Heyman J. Paleoglaciation of the Tibetan Plateau and surrounding mountains based on exposure ages and ELA depression estimates. Quat Sci Rev,
2014, 91: 3041
15 LiZ, Sun D, Chen F, et al. Chronology and paleoenvironmental records of a drill core in the central Tengger Desert of China. Quat Sci Rev, 2014,
85: 85-98
16 LiZ, WangF, Luo C, et al. Enhanced drying of the Tengger desert, northwest margin of East Asian summer monsoon during warming interglacials
after 500 ka. Quat Sci Rev, 2022, 293: 107735
17 Wang F, Sun D, Chen F, et al. Formation and evolution of the Badain Jaran Desert, North China, as revealed by a drill core from the desert centre
and by geological survey. Palacogeogr Palacoclimatol Palacoecol, 2015, 426: 139-158
18 Guo Z T, Ruddiman W F, Hao Q Z, et al. Onset of Asian desertification by 22 Myr ago inferred from loess deposits in China. Nature, 2002, 416:
159-163
19 Qiang X, An Z, Song Y, et al. New eolian red clay sequence on the western Chinese Loess Plateau linked to onset of Asian desertification about 25
Ma ago. Sci China Earth Sci, 2011, 54: 136-144

5075


https://doi.org/10.1126/science.1124616
https://doi.org/10.1130/G25338A.1
https://doi.org/10.1016/j.palaeo.2010.11.015
https://doi.org/10.1073/pnas.1410890111
https://doi.org/10.1073/pnas.1424487112
https://doi.org/10.1073/pnas.1922710117
https://doi.org/10.1073/pnas.1922710117
https://doi.org/10.1130/G47406.1
https://doi.org/10.1016/j.scib.2024.09.044
https://doi.org/10.1016/S0012-821X(02)00637-4
https://doi.org/10.1016/j.quascirev.2014.03.018
https://doi.org/10.1016/j.quascirev.2013.12.003
https://doi.org/10.1016/j.quascirev.2022.107735
https://doi.org/10.1016/j.palaeo.2015.03.011
https://doi.org/10.1038/416159a
https://doi.org/10.1007/s11430-010-4126-5

	科学钻探揭示塔克拉玛干沙漠腹地现代沙漠景观形成于距今30万年前
	Scientific drilling reveals the modern desert landscape in the hinterland of the Taklimakan Desert formed 300000 years ago

