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REDEFINITION OF THE SEDIMENTARY TIME OF THE
SALAWUSU FORMATION IN THE HONGSIBU BASIN,
NINGXITA AND ITS SIGNIFICANCE

CUI Jiawei, LI Zhenhong, LIU Feng, DONG Xiaopeng, HUANG Ting, ZHAO Yang
(Institute of Geomechanics, Chinese Academy of Geological Science, Beijing 100081, China)

Abstract; Based on the detailed field profile observation and stratigraphic correlation works, we
re-divide the Late Pleistocene sedimentary cycle in the Hongsibu basin, Ningxia. What’ s more, we also
redefine the sedimentary frame of the Pleistocene in the Hongsibu basin combining with the accurate time
limit from the OSL or "*C dating results. The lacustrine deposit of the former Salawusu formation can be
subdivided into the lower part which corresponds with the traditional Salawusu formation, and the upper
part which corresponds with the Shuidonggou formation according to the regional stratigraphic comparison.
Overall, the sedimentary process of these two parts covered two periods in which large paleo-lakes
developed at the north-eastern margin of the Tibet Plateau during the Late Pleistocene. Besides that,
these two periods in which large paleo-lakes developed corresponded to the marine oxygen isotope stage 3

(MIS 3) and stage 5 (MIS 5). During these two stages, the paleoclimate around the world was warm
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and wet, which means the evolution of the paleoclimate at the north-eastern margin of the Tibet Plateau

took concerted action with the whole world. Moreover, there also exits a regional unconformity between

these two sets of lacustrine deposits which means there developed a significant tectonic uplift during the

sedimentation of these two large paleo-lakes. The tectonic uplift might have close relationship with the

uplift of the Tibet Plateau during the Late Pleistocene. Therefore, the sedimentary time re-definition of

the Salawusu formation is of great significance to the study of the formation and evolution of the

Pleistocene large paleo-lakes, transition of the paleo-environment, and the tectonic uplift of the Tibet

Plateau during the Late Pleistocene.

Key words: Late Pleistocene; Salawusu formation; Shuidonggou formation; large paleo-lake; Hongsibu

basin
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Fig.2  Typical photos showing the contact relationship and sedimentary characteristics of the strata in the Hongsibu basin, Ningxia
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Table 1  Statistical table of OSL dating results of samples from Hongsibu basin, Ningxia

WEER AR, ORI/

T S U/ x10°%  Th/ x10°° K/% 3R ¥k SRR 8/ Gy AF i/ ka
(Gy/ka) pm
HSB-0SL-9 2.26 8.58 1.71 3.59 4~11 SMAR 41.09 £2.32 11.45 £1.32
HSB-0SL-8 2.26 8.98 1.74 3.66 4~11 SMAR 70.63 £4.07 19.29 +2.23
HSB-0SL-7 2.04 8.76 1.88 3.70 4~11 SMAR 92.26 +10. 06 24.92 £3.69
HSB-0SL-6 2.47 9.71 1.95 4.02 4~11 SMAR 217.80 +13.65 54.12 £6.39
HSB-0SL-5 2.3 9.21 1.76 3.72 4~11 SMAR 228.93 +20. 81 61.56 8. 32
HSB-0SL-4 8.15 11.10 1.98 5.94 4~11 SMAR 472.24 +33.01 79.48 £9.70
HSB-0SL-3 2.94 11.90 2.38 4.70 4~11 SMAR 421.03 +24.60 89.62 +10. 38
HSB-0SL-2 3.49 10. 80 2.27 4.71 4~11 SMAR 531.08 +54.01 112. 64 +16. 07
HSB-0SL-1 2.78 7.31 1.82 3.85 4~11 SMAR 458. 08 +35. 46 119.04 £15.05
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Fig. 5 Comprehensive comparison for the Late Pleistocene strata at the north-eastern margin of the Tibet Plateau
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Fig. 6 Comparison between the Late Pleistocene stratigraphic sequence in the Hongsibu basin and marine oxygen isotope curve
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Fig. 7 Typical photos showing the unconformity between the Salawusu formation and the Shuidonggou formation

I M 2 L5 O [ R o), R E T
LSFRAN L ER AL G MR IF A ROt ROE
T WU RS S S SO W el B i L TS W e AN
LA R ) 3 o bR SR AL AR L, R T
TG e AR b S W ORI A R 0 M) L R
W o X Ty R A DX B T 5 R AR TR 2 3R

21y MIS3 | MISS BrAH X N, HA 43Kkl P85 1Y xF
PO S ZEPTI T W & & MR ), AE7E —
5 B0 P ) s e T R, b AT LA i E e A A M
] 7R AT LA ) 21 90 V8 ML R Y as WA, HOA IX
SRR LG S, N TR R A A I R A — 5
I BT

2 F 3k /References

(1]

de Chardin T, Licent F. On the discovery of a palaolithic



52 3

BEHG, % B L0 60 A ML 9 4 TR e 201

(3]

[6]

[8]

industry in North China [J].
Edition) , 1924, 3 (1) : 45 ~50.
ORAE, RS, MR, 8. SRR ZWERh S IR X 5
2 SRS IR W O R RO BT AR [T, MR
2240, 1987, 61 (3): 218 ~230.
LI Baosheng, DONG Guangrong, GAO Shangyu, et al.

Acta Geologica Sinica ( English

Relationship between the Malan Loess and the Salawusu
Formation in the Salawusu River area, Ordos and their
geological ages [J]. Acta Geologica Sinica, 1987, 61 (3):
218 ~230. (in Chinese with English abstract)

FRUED. w6 7 W S AR ML 2 5 KRB [T,
HiBRfb 2=, 1989, 18 (4): 343 ~351.

ZHENG Honghan. Late Pleistocene fluvo-lacustrine deposits
and Aeolian loess in North China [J]. Geochimica, 1989, 18
(4): 343 ~351. (in Chinese with English abstract)

BORE, HOLR, RIE, % EILTT BRSO 4
A (I HBRIEVE, 1993, 39 (2): 91 ~100.

LI Baosheng, DONG Guangrong, WU Zheng, et al. The
establishment of the upper Pleistocene Chengchuan formation in
Northern China [J]. Geological Review, 1993, 39 (2). 91
~100. (in Chinese with English abstract)

VRS, TRRAL, REEED, AF. PR EENL D 95 AL R Rl 2>
LU IR ST [J]. 76 b B0 5 45 00 42 b T, 1996, 16
(1):23~31.

SUN Jimin, DING Zhongli, YUAN Baoyin, et al. Stratigraphic
division of the Sala Us formation and the inferred sedimentary
environment [ J]. Marine Geology & Quaternary Geology,
1996, 16 (1): 23 ~31. (in Chinese with English abstract)
S ER, WOLR, B, 845 08 4 2 AR AR R
[J]. HuBRJyof#dR, 1997, 3 (4): 90 ~96.

SU Zhizhu, DONG Guangrong, JIN Heling. A geochronological
study of the Salawusu strata in North China [ J]. Journal of
Geomechanics, 1997, 3 (4): 90 ~ 96. (in Chinese with
English abstract)

Li B'S, Zhang D D, Jin H L, et al. Paleo-monsoon activities of
Mu Us desert, China since 150 ka B. P. —A study of the
stratigraphic sequences of the Milanggouwan section, Salawusu
[
Palaeoecology, 2000, 162 (1/2): 1 ~16.

UL, BT, B, . PRSI R A A
B R AR [T]. DURLA i, 2004, 22 (4): 676
~682.

LI Baosheng, JIN Heling, ZHU Yizhi, et al. The quaternary

River area Palaeogeography,  Palaeoclimatology ,

Lithostrata in Salawusu river valley and their geochronology
[J]. Acta Sedimentologica Sinica, 2004, 22 (4): 676 ~682.
(in Chinese with English abstract)

BRSSP, JRAERR, 5. 220 ka DK BRRL L IR R
WZwA RS A [J]. P E V5, 2006, 26 (5):
680 ~ 686.

JIN Heling, LI Mingqi, SU Zhizhu, et al. Climatic change
reflected by stratigraphical magnetic susceptibility in Salawusu

River Basin, North China since 220 ka BP [J]. Journal of

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Desert Research, 2006, 26 (5): 680 ~686. (in Chinese with
English abstract)

RS, R, JRAEER, AF. BEALL 95T R )R GO
PRB s wepy fALf [J]. 74, 2007, 81 (3):
307 ~315.

JIN Heling, LI Mingqi, SU Zhizhu, et al. Sedimentary age of
strata in the Salawusu River basin and climatic changing [J].
Acta Geologica Sinica, 2007, 81 (3): 307 ~ 315. (in
Chinese with English abstract)

Wk, FoK, BIBERT, 4. BP R0 IR A U A )2 K
WHRBERT LR (], HBR I, 2012, 58 (6): 1121
~1132.

YANG Jinsong, WANG Yong, MIN Longrui, et al. Review of
quaternary strata and paleoenvironment on Salawusu River valley
in North China [J]. Geological Review, 2012, 58 (6): 1121
~1132. (in Chinese with English abstract)

TR AR X R T R BE AR XX
[M]. dbxt: BT HpEE, 1990, 214 ~234.

Bureau of Geology and Mineral Resources of Ningxia Hui

of Ningxia Hui

Autonomous Region.  Regional geology

autonomous region | M J. Geological Publishing
House, 1990, 214 ~234. (in Chinese)

R, ZEHERS, MADSEN D B, %5, 7K ¥ 9 8 4 A% &
AOGEe [T]. A Je% 2% 4Rk, 2002, 21 (3): 211
~218.

Beijing

GAO Xing, LI Jinzeng, MADSEN D B, et al. New ¢ dates
for Shuidonggou and [T]. Acta

Anthropologica Sinica, 2002, 21 (3):. 211 ~ 218. (in

related  discussions

Chinese with English abstract)

BRim, #ifdke, AT, % R EARILG S —2 1
W R A A i AR Ak (1], #aemTs, 2013, 20
(4): 18 ~35.

CHEN Hong, HU Jianmin, GONG Wangbin, et al. Cenozoic
deformation and evolution of the NiuShou Shan-Luo Shan fault
zone in the northeast margin of the Tibet Plateau [J]. FEarth
Science Frontiers, 2013, 20 (4): 18 ~35. (in Chinese with
English abstract)

NERK, M, BRI, S, AR — %l i 2 AL B
WSS PO TR S ARAE [J]. MU 224, 2016, 22 (4):
1004 ~1014.

GONG Wangbin, SHI Wei, CHEN Hong, et al. Quaternary
active characteristics of the Liumugao fault in the northern
segment of the Niushoushan-Luoshan fault [ J]. Journal of
Geomechanics, 2016, 22 (4): 1004 ~1014. (in Chinese with
English abstract)

G, XVUR, X, A G e R b g i DT A R A AR
Mysgisfe [J]. Mizemisk, 2013, 20 (4): 1 ~17.

SHI Wei, LIU Yuan, LIU Yang, et al. Cenozoic evolution of
the Haiyuan fault zone in the northeast margin of the Tibetan
Plateau [J]. Earth Science Frontiers, 2013, 20 (4). 1 ~17.
(in Chinese with English abstract)

Chen H, Hu J M, Gong W B, et al. Characteristics and



292

o moh

R 2018

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

transition mechanism of late Cenozoic structural deformation
within the Niushoushan-Luoshan fault zone at the northeastern
margin of the Tibetan Plateau [ J]. Journal of Asian Earth
Sciences, 2015, 114, 73 ~88.

Zhang P Z, Burchfiel B C, Molnar P, et al. Amount and style
of Late Cenozoic deformation in the Liupan Shan area, Ningxia
autonomous region, China [ J]. Tectonics, 1991, 10 (6):
1111 ~1129.

Zhang P Z, Burchfiel B C, Molnar P, et al. Late Cenozoic
tectonic evolution of the Ningxia-Hui autonomous region, China
[J]. Geological Society of America Bulletin, 1990, 102
(11): 1484 ~ 1498.

Burchefiel B C, Zhang P Z, Wang Y P, et al. Geology of the
Haiyuan fault zone, Ningxia-Hui Autonomous Region, China,
and its relation to the evolution of the northeastern margin of the
Tibetan Plateau [ J ]. 1991, 10 (6): 1091
~1110.

Martinson D G, Pisias N G, Hays J D, et al. Age dating and

Tectonics,

the orbital theory of the ice ages: development of a high-
300, 000-year [J].
Quaternary Research, 1987, 27 (1): 1 ~29.

MUEDC, wEM, TR, AF b E L7 i R 3R
[M]. HpR: |, 1991, 1 ~119.

ZHENG Honghan, HUANG Baolin, QIAO Yulou, et al. The

resolution 0 to chronostratigraphy

environments of late Pleistocene in northern China [ J].
Chongqing: Chongqing Publishing House, 1991, 1 ~119. (in
Chinese)

TEAER, LIRS, AR, 5. of A om0 < S R
BEMREARRE (AL BHEX, fLIRRE. o B 48 o s )
ARG (M. dbat: WA A, 1992, 1 ~18.

SHI Yafeng, KONG Zhaochen, WANG Sumin, et al. The basic
characteristics of climate and environment during Holocene warm
season in China [A]. SHI Yafeng, KONG zhaochen. Beijing:
Maritime Press, 1992, 1 ~18. (in Chinese)

WEAEFR, THOMPSON L G, JifE R, &5 oty HLUAE vkGEs AR Ik
] PR30 LAk S AR Al s WF ST [ 1], s E A E (D 8,
1997, 27 (5): 447 ~452.

YAO Tandong, THOMPSON L G, SHI Yafeng, et al. Climate
variation since the Last Interglaciation recorded in the Guliya ice
core [ J]. Science in China (Series D), 1997, 40 (6): 662
~668.

Jia LY, Zhang X J, Ye P S, et al. Development of the alluvial
and lacustrine terraces on the northern margin of the Hetao

Basin, Inner Mongolia, China: Implications for the evolution of

[26]

[27]

[28]

[29]

[30]

[31]

the Yellow River in the Hetao area since the late Pleistocene
[J]. Geomorphology, 2016, 263 87 ~98.

JiaL Y, Hu D G, Wu H H, et al. Yellow River terrace
sequences of the Gonghe-Guide section in the northeastern
Qinghai-Tibet plateau [T].
Geomorphology, 2017, 295 323 ~336.

JAEWT, sREEH, MR, AF. A M X 4t B
B A R g [T, MRy % 4R, 2017, 23 (3):
339 ~347.

ZHOU Qingshuo, ZHANG Xujiao, YE Peisheng, et al. The

implications  for uplift

distribution and period division of Holocene Palaeo channels of
the Yellow River in Hetao area [J]. Journal of Geomechanics,
2017, 23 (3): 339 ~347. (in Chinese with English abstract)
BROGSR , B, W R, . Aedbilh i 2 bt e L oE
— ST R AR A AR R A R S [ 0] U Ao
i, 2016, 22 (4): 984 ~993.

CHEN Xingqiang, SHI Wei, HU Jianmin, et al. Sedimentation
of the Pliocene-Pleistocene Chaizhuang section in the central of
Linfen Basin, North China and its tectonic significance [J].
Journal of Geomechanics, 2016, 22 (4): 984 ~ 993. (in
Chinese with English abstract)

[ RANY T 7p = s RV e L RN LTI S WD U R A o]
wAAARN R [J]. ) eE AR, 2000, 7 (2): 176
~180.

YANG Jingchun. The

HU Xiaomeng, response of the

development of Fen River to Neotectonic movement and
paleoclimate changes since last Non-Glaciation stage [ J].
Journal of Geomechanics, 2001, 7 (2): 176 ~ 180. (in
Chinese with English abstract)

BN, B B AR T A e SR o I 300 LA Sk 35 AR D
B RN (] B R E i (ARREMm),
2001, 30 (3): 72 ~76.

HU Xiaomeng, YANG Jingchun. The evolution and its
contributing factors of Linfen Basin since middle Quaternary

[J]. of Shanghai
Sciences) , 2001, 30 (3): 72 ~76. (in Chinese with English

Journal Teachers University ( Natural
abstract )

TEHER, 225538, 20, . W A AT R R A T S
RWFHEAM [J]. PR, 1999, 54 (1) : 10 ~20.
SHI Yafeng, LI Jijun, LI Bingyuan, et al. Uplift of the
Qinghai-Xizang (Tibetan) Plateau and east Asia environmental
change during late Cenozoic [ J]. Acta Geographica Sinica,

1999, 54 (1): 10 ~20. (in Chinese with English abstract)



