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Fig. 1 The positions of the Salawusu River and the Mu Us Desert on the Ordos Plateau in the comprehensive physical

regionalization of northern China (a), the location of the eastern margin of the Chengchuan Paleolake

the Salawusu River

valley and ancient city ruins (b), and the distribution positions of the Holocene stratigraphic sections in this paper (a) (c¢)
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EAZEAZL 450 mm/a, X —HARRF AR T %
DA AEAE . R0, 22 AT i) 200 ~500 a AD
TR £k 3 TR IR, 300 a AD AT G MILA 2
IS, X JLE R IL P 50 ERH (Ge
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BERL L TR AN R R IR AR 7 R K — [
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—AE KB A A B L2 5 (300 a AD) Y 20H
TH T 220 o 1 3 b UM 1 B AR A7 6 38 5 i ¢
B, @ #1E:300 a AD LA B 1 F5im] 23 i £ Y
2O S 11 b PR BT S A A 1 R TH R s, L
A T JC R I S I ——BH 5 95 I R




8 H T A 25 - B S BRI 1 7t T S L T ] A5 R A 7

ALK Z RS 300 a AD DICRFRE T ZALEBRLE
73 B e AT AR SRy 38| T B AR Y B T
ST DX I 1 1 J2 A A BB 3 SR vy W AR 5 15
%o

(4) NZETE SN, A6 BP0 55 W 1 58 7y
WA T 5 2T R E 10 42K (994 a
AD) , A FIEARLGREELE 2 7 ANV L, 48 J7 i
BB LA PN ER RS 4 7 A, RigAH
(A5 AT R e N AR =06 g, Akt =
b bR S M R O AR o SR S )
AW IR, X F B N E KT ARG 28T T
R 0 R R 34 b (5 2 9 B TE B0 < T =), I3
TSR AR ) AR« N THEK REe, FEBE
300 a AD LISkHH a5 55 h S 2R 4 1 T U
RIS ) 1oty i) DX LA = i R K, ml R ) R K
WARFB IR T —— I AN BN Rilf 2
K AR A RTE B AN R E R 2R HJE S InAE
S A AR R R 22 B A S B T TR — S e A

2 % X #t / References

(The literature whose publishing year followed by a “&” is in Chinese
with English abstract; The literature whose publishing year followed by a
“#” is in Chinese without English abstract)

oW, BAERE, ERREL. 2001. MG WA XK F NS g AR 25
BTN X AR oh I S s R M, 16(2) 1 104~ 113+
126.

HOLE, 2RO, Mokak. 2017 BERL5 J5 0 5 U 22 3 5T S 0 A
LRI duat. Bg e, 305~323.

g, T8, MM, FEA%. 2010. BERUHLIHIE b
FORAEEA. FETME, 30(3) : 471~476.

BRImZ. 1965, st BRIV ZOP AL S5, J, (1) 18~
20.

Bz, 1973, LI B Rl SR SE R & S R IMRAVEIT. XY,
(1):35~41.

vz, XN, skIeR. 1997, LR& HARK R I FH 4R 2 151 52
(CBETR) . ALt PR AL 65~ 111,

A, OB, RIE, WM E, S, e, s 1993
FEALT7 FERGIR A RS, BT, 39(2) : 91~100.

FRM, A, BIRTT. 2023, BERLEIRBI4. LT, U R
. 5~9.

A, R, A, BN, SR, AR, WAL, bk
e, XIEYE. BLREVERRZ DGS1 2B CaCO5 it 1 24T
AR, HIRIRE 24K, 2015, 6(3) : 145~153.

FI9E, LR, B, B35, LR 2006, SHIN ALK
KB TR, 21(3) : 36~46.

Fw X, HALL. 2001, SRR S B LRI BT,
5T, 20(3) : 347~353.

R85, AR, Wi, WA, HEZ. 2004 BRITLLAIIE E 4K
AR EIATOBIC . WARE, 16(2) : 105~112.

UK. 2005, B EI AR, W foK§Ae, dg. RIEHISIBSE.

Jest. BRGHRAT . 452~463.

T BRLE. 1962, SRIRZ2 o U0 40 Hb 5 4 A5 2 4. AT v iR DU 22
BIEA S, LR, BleE L. 221 ~254.

FFEN. 1978, BEHL I IR TR IR BT S b2 R0 o Tl . bR 2
13(3) : 220~234.

gl B FBFE. 1990, EHE AR B ET (SR R 2 1
X)) Gt PR B AR B AR EAR T, WL . b R RS B
SFFIEFRBEEAR RO, bt MR HREL 1~16.

K. 1981, Pis B EVPHIASTT 8L Jr B, (1) 34

~47.
enl. 1973, FPENE T TR URAST I TE. R,
(2): 168~169

At 1982, B IAR S A BT R SR B Z KA.
o, (1) 14~18+157.

Chen Lin, Chen Jie, Shen Zhongwei, Zhao jiaju, Li Mengjing, Huang
Xianyu, Liu Jianbao, Zhou Aifeng. 2024. Drought in the Asian
summer monsoon region is linked to a weakened interhemispheric
temperature gradient. Communications Earth & Environment, 5
(1) 432.

Deng Hui, Xia Zhengkai, Wang Bengyu. 2001&. Human Activities
Influence on the Areas of Weak Ecological Environment in Terms of
the Rise and Fall of tongwan City. Collected Papers of Chinese
Historical Geography, 16(2): 104~113+126.

Dong Guangrong, Li Baosheng, Chen Yongzhi. 2017&. Comprehensive
Studies on Late Quaternary Geology and Paleoanthropology in the
Sjara-soos-gol River region. Beijing: Science Press; 305~323.

Ge Quansheng, Liu Haolong, Ma Xiang, Zheng Jingyun, Hao Zhixin.
2017. Characteristics of temperature change in China over the last
2000 years and spatial patterns of dryness/wetness during cold and
warm periods. Advances in Atmospheric Sciences, 34(8): 941 ~
951.

He Tonghui, Wang Naiang, Huang Yinzhou, Chen Hongyi. 2010&. S
Surface Water Environment Change of the Mu Us Desert During
Historic Times: an Ancient-city Perspective. Journal of Desert
Research, 30(3) . 471~476.

Hou Renzhi. 1965 #. The tasks of historical geography in desert
investigations. Geography, (1) : 18~20.

Hou Renzhi. 1973#. Changes of the Mu Us Desert in light of the remains
of an ancient city on the Hongliu River. Cultural Relics, (1) 35~
41.

Jiao Beichen, Liu Mingguang, Zhang Xiane. 1997. Comprehensive
Physical Regionalization: Atlas of China’ s Physical Geography
(2nd ed. ). Beijing: China Cartographic Publishing House: 65 ~
I11.

Li Baosheng, Dong Guangrong, Wu Zheng, Gao Shangyu, Zhu Yizhi,
Jin Heling, Shao Yajun. 1993&. The establishment of the upper
pleistocene Chengchuan Formation in northern China. Geological
Review, 39(2): 91~100.

Liu Kai, Lai Zhongping. 2012. Chronology of Holocene sediments from
the archaeological Salawusu site in the Mu Us Desert in China and
its palaeoenvironmental implications. Journal of Asian Earth
Sciences, 45 247~255.

Liu Xiaokang, Lu Ruijie, Jia Feifei, Chen Lu, Li Tengfei, Ma Yuzhen,
Wu Yongqgiu. 2018a. Holocene water-level changes inferred from a
section of fluvio—lacustrine sediments in the southeastern Mu Us
Desert, China. Quaternary International, 469 58 ~67.

Liu Xiaokang, Lu Ruijie, Du Jing, Lyu Zhigiang, Wang Lindong, Gao
Shangyu, Wu Yongqiu. 2018b. Evolution of Peatlands in the Mu



8 o

it I 2025 4F

Us Desert, northern China, since the last Deglaciation. Journal of
Geographical Sciences, 123(2): 252~261.
Niu Dongfeng, Li Baosheng, Bai Qingyuan. 2023&. The Sjara-Osso-Gol
Phenomenon. Beijing: Geological Publishing House: 5~9.
Qin Chun, Yang Bao, Briuning A, Fredrik C L, Timothy J O, Vladimir
S, He Minhui, Kang Shuyuan, Schneider L, Jan E, Ulf B, Jussi
Stefanie T, Xoplaki E,
Luterbacher J, Nils C S. 2025. Persistent humid climate favored the

G, Huang Danqing, Zhang Peng,
Qin and western Han Dynasties in China around 2, 200 y ago.
Proceedings of the National Academy of Sciences of the United States
of America, 122( 1) ; e2415294121.

Wang Fengnian, Li Baosheng, Niu Dongfeng, Wen Xiaohao, Li Zhiwen,

Guo Yihua, Liu Enbo. 2015&.

Holocene climate change recorded by CaCOj; in the DGS1 section in

Si Yuejun, Yang Zhiying,
the southeast of the Mu Us Desert. Journal of Earth Environment, 6
(3): 145~153.

Wang Naiang, He Tonghui, Huang Yinzhou, Feng Wenyong, Cheng
Hongyi. 2006&. Discovery of Liuhu State Relic and its significance
of environmental indication. Collected Papers of Chinese Historical
Geography, 21(3) . 36~46.

Wang Shangyi, Dong Jingbao. 2001&. The rise and fall of Tongwan city
with the environmental change of Mu Us Sandy Land. Geographical
Research, 20(3) . 347~353.

Wang Wei, Li Baosheng, Wen Xiaohao, Xu Liubing, Huang Rihui,
Feng Jing, Qiu Mingkun. 2022. Abandonment of ancient cities near
the Salawusu River valley, China, triggered by stream capture.
Communications Earth & Environment, 3(1): 1~12.

Wang Yong, Yang Xiangdong, Shen Ji, Pan Hongxi, Xiao Xiayun.
2004&. A O 1 ka - year record of environmental evolution in
Hongjiannao Lake, Shaanxi Province. Journal of Lake Sciences, 16
(2):105~112.

Wen Penghui, Wang Naiang, Wang Yixin, Huang Yinzhou, Cheng
Hongyi, He Tonghui. 2021. Fluvial incision caused irreversible

environmental degradation of an ancient city in the Mu Us Desert,

China. Quaternary Research, 99. 1~13.

Wen Xiaohao, Matt W T, Li Baosheng, Wei Wang, Tim D, Wang
Chen, Tian Mengyuan, Qiu Mingkun. 2023. Holocene variations in
the Asian Summer and Winter Monsoons reconstructed from
extensive lacustrine sediments in the Mu Us Desert, northern China.
Palaeogeography, Palaeoclimatology, Palaeoecology, 623 111580.

Wu Mu. 2005 #. Evolution of the Chengchuan Paleolake. In: Wu
Jinghua, ed. Collected Papers on Ethnic Theory. Beijing: Ethnic
Publishing House ; 452 ~463.

Yang Lihua. 1962#. Report on the Quaternary Geological Survey of the
Middle Reaches of the Yellow River. Beijing: Science Press: 221~
254.

Yuan Baoyin. 1978&.
subdivision of Sjara Osso-Gol Formation. Scientia Geologica Sinica,
13(3) . 220~234.

Zhang Lansheng, Shi 1990 #. Holocene

environmental evolution and next century forecast for the North China

Sedimetary environment and stratigraphical

Peijun, Fang Xiugi.

farming—pastoral ecotone ( Ordos region ). In: Environmental
Evolution and Prediction of the Holocene in the Agro — pastoral
Ecotone of Northern China. Beijing: Geological Publishing House :
1~16.

Zhao Hui, Sheng Yongwei, Li Bo, Fan Yuxin. 2016. Holocene
environment changes around the Sara Us River, northern China,
revealed by optical dating of lacustrine—aeolian sediments. Journal
of Asian Earth Sciences, 120 184~191.

Zhao Yongfu. 1981#. Issues regarding the historical changes of the Mu
Us Sandy Land. Historical Geography, (1) : 34~47.

Zhu Kezhen.
during the last 5,000 years in China. Scientia Sinica, (2): 168~
169.

Zhu Shiguang. 1982#. The relationship between historical and present

1973 #. A preliminary study on the climatic variations

changes of lakes in the Chengchuan region of Inner Mongolia and
agricultural reclamation. Agricultural Archaeology, (1): 14~ 18+
157.

Range, termination timing and formation mechanisms of
the Chengchuan Paleolake in the Mu Us Desert
WEN Yansheng" , LI Baosheng" , NIU Dongfeng” , BAI Qingyuan® , WANG Fengnian® |

SI Yuejun® , CHEN Min"
1) South China Normal University, Guangzhou, 510631

2) Lingnan Normal University, Zhanjiang, Guangdong, 524048 ;

3) Administration Bureau of Salawusu Archaeological Site Park, Uxin Banner, Ordos, Inner Mongolia, 017300,
4) Huizhou University, Huizhou, Guangdong, 516007

Objectives: This study aims to comprehensively analyze the spatial extent, extinction time, and causes of the

Chengchuan Paleolake in the southern Mu Us Desert by integrating multi-source evidence.

Methods: Integrated field investigations, remote sensing imagery interpretation, chronological analysis of

Holocene lacustrine strata, and synthesis of historical literature documenting regional lake evolution were employed.

Results: The Chengchuan Paleolake covered ~130 km®, significantly exceeding prior estimates of 100 km®,

as constrained by newly identified sedimentary boundaries and topographic data. Its extinction occurred around 300

a AD, synchronous with climatic cooling and aridification trends across China and the Northern Hemisphere.
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Despite subsequent temperature increases, the lake never recovered due to neotectonic uplift post-300 a AD along
its eastern margin. This uplift initiated the formation of the Salawusu River Valley, diverting groundwater and
disrupting hydrological stability. Concurrently, human activities modified impermeable Holocene lacustrine
deposits, creating artificial drainage systems that accelerated surface water loss into the Salawusu and Wuding
Rivers, ultimately integrating the paleolake into the Yellow River system.

Conclusions: The permanent extinction of Chengchuan Paleolake resulted from synergistic drivers: Initial
climate-driven aridification triggered decline ( ~300 a AD); neotectonic uplift established irreversible drainage
pathways; and anthropogenic alterations further disrupted hydrology, transforming the basin into part of the Yellow
River network.

Keywords: Mu Us Desert; Chengchuan Paleolake; termination timing; climate change; neotectonic uplift
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