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Fig.1

The location (A) and major landforms (B) of Qaidam Basin and samples location(C)
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Table 1 Dose rates and dating results of the samples

- K &4t Th &&= Udit W pili=e D/Gy Ff/ka

1% /(mg-kg™") /(mg-kg™") /m /(Gy-ka™) CAM MAM CAM MAM

17 CEH4-1A 1.31+£0.08 10+0.50 3.3+0.62 20 2.934+0.23 637+30 504+38 217+17 172420
10 2.99+0.23 213+17 168+20

5 3.06+0.23 208+20 165+19

17 CEH4-3A 1.83+0.07 9.7+0.49 2.8+0.68 20 3.16+0.24 648+25 572+42 205+14 181+£22
10 3.22+0.24 201+14 178+22

5 3.29+0.24 197+13 174+21
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ZAG T 5 R A5 A nT PR ] SR AR AR
MET-pIRIR . {8 #1515 Al 1 000 Gy, 41 R 45 5
R 3.5 Gy-ka T MUAE_EBR AT 35300 ka 247 .
I, B A7 MET-pIRIR JUAF 0] VR b Aok 2 b 3 2
CHpr B R ) TR 19 AT S8 D0 A B, g DR AR
SR PRI Ll A A R b A L A ) R LA R
o BEIRTE AR WAL b 2 v i AR BORRAR A Ry 200—
180 ka, &5 & 00 & 2 B #E I 5% 35 A 1y W8 mT g ¢
MIS 7 3 B, W 1 3R 0] R 2 707 m (AR
SLORITER NI 1T 2 676 m) , KI5 B A7 A6 T RE 32 20
o F MIS 7 [ UK SR T V90 5 25 XUy ok 1) = 3ili e
Ko WFFEIX 200—180 ka LA >f Hit J2 i ik 2 22 HH R4
P 283K R 25 U R b BRET b 3R TTORR A 19 42 ot
(RARUBR Ry 32 ) BRG0P B, B B AR vk RUE -



108 aE W 41 %
WA IEDURR Y Sk, WA S dune sands be sufficiently bleached? [Cl//Geophysical Re-
3 ka [/\J\ﬂé E@gﬁﬁﬁ@ﬁlm E jt E/‘J {TLJ:R IEJ ngr%:z Eﬁ /ﬁﬂ ‘{E E/‘J search Abstracts 21.European Geosciences Union,2019:13874.
AL T A 36 4E 15 R M Vb A 4F 1 (3—0 ka) 19 14 [13] ,\%‘{I,E‘{éi,;ﬁ?.%ﬂsxkﬁimﬁfﬁﬂﬂﬁ@&fﬂéﬁa%‘@"&

. N i . i A4 [T]. T EYE,2017,37( 3):407-413.

BRI W AR E TR R I A BT (10 ey i w5 SR AR D

PO A A FEPETURRYRRAEL) ] T VP, 2018,38(1) :68-75.

B AT IR RS A RN, [15] Pullen A, Kapp P, Mccallister A T, et al. Qaidam Basin and

)&ﬁfﬁi}g S fhikk R ,éE 7 7]\7?\#«?31%}’_ northern Tibetan Plateau as dust sources for the Chinese Loess

~ ® N ® Plateau and paleoclimatic implications [J]. Geology, 2011, 39

LERIRR (11):1031-1034.

_ [16] Kapp P, Pelletier J] D, Rohrmann A, et al. Wind erosion in the

%%3’[ ik : Qaidam Basin, central Asia: implications for tectonics, paleocli-

[1] Chen K Z,Bowler J M.Preliminary study on sedimentary char- mate, and the source of the Loess Plateau[J].Geological Soci-
acteristics and evolution of palaeoclimate of Qarhan Salt Lake ety of America Today,2011,21(4/5):4-10.
in Qaidam Basin [J]. Science in China (Series B) , 1985, 28 [17] Heermance R V, Pullen A, Kapp P, et al.Climatic and tectonic
(11):1218-1232. controls on sedimentation and erosion during the Pliocene-Qua-

[2]  BESis, Ws, I EE T R £ (1], M 3 2 ternary in the Qaidam Basin (China) [J].Geological Society of
1981,48(1):13-21. America Bulletin,2013,125(5) : 833-856.

[3] Bowler J M, Huang Q, Chen K Z, et al. Radiocarbon dating of [18] YuL P, Lai Z P.OSL chronology and palaeoclimatic implica-
playa-lake hydrologic changes: examples from northwestern tions of aeolian sediments in the eastern Qaidam Basin of the
China and central Australia[J].Palacogeography , Palacoclima- northeastern Qinghai-Tibetan Plateau[ J].Palacogeography , Pal-
tology , Palacoecology , 1986, 54 : 241-260. aeoclimatology , Palaecoecology,2012,337/338:120-129.

[4]  Chen K Z,Bowler ] M.Late pleistocene evolution of salt lakes [19] YuL P,Lai Z P.Holocene climate change inferred from stratig-
in the Qaidam basin, Qinghai province, China[ I ] .Palacogeogra- raphy and OSL chronology of aeolian sediments in the Qaidam
phy, Palacoclimatology , Palacoecology , 1986, 54 : 87—104. Basin, northeastern Qinghai-Tibetan Plateau[J |.Quaternary Re-

(5] SkoA, AR R, A REE 4 SR AL VT DL S seatch,2014,81(3) :488-499.

AEAREERTSE L] SR U 2E ST, 2007,27 : 511-521. [20] DingZJ,YuL P,Lai Z P,et al.Post-IR IRSL chronology of pa-

[6] Lai Z P,Mischke S, Madsen D B.Paleoenvironmental implica- leo-lacustrine sediments from Yardangs in Qaidam Basin, NE
tions of new OSL dates on the formation of the “Shell Bar” in Qinghai-Tibetan Plateau [J]. Geochronometria, DOI: 10.2478/
the Qaidam Basin, northeastern Qinghai-Tibetan Plateau [J]. geochr-2020-0016.

Journal of Paleolimnology,2014,51:197-210. [21] Han W X,Ma Z B, Lai Z P, et al. Wind erosion on the north-

[7]  TIRS, L b ) 248, 45 SR VT 3R i1 98 U5 ] R R iF eastern Tibetan Plateau: constraints from OSL and U-Th dating
5[ M ] dbat  BhE A, 2009. of playa salt crust in the Qaidam Basin [J]. Earth Surface Pro-

[8]  Rubin D, Hesp P.Multiple origins of lineardunes on Earth and cesses and Landforms,2014,39(6) : 779-789.

Titan[ J ].Nature Geoscience,2009,2:653-658. [22] Rohrmann A, Heermance R, Kapp P, et al. Wind as the primary

[9]  ZhouJ X,ZhuY, Yuan C Q.Origin and lateral migration of lin- driver of erosion in the Qaidam Basin, China [J]. Earth and
ear dunes in the Qaidam Basin of NW China revealed by dune Planetary Science Letters,2013,374:1-10.
sediments, internal structures, and optically stimulated lumines- [23] Wu L, Prush V, Lin X, et al. Quantifying wind erosion during
cence ages, with implications for linear dunes on Titan[ J].Geo- the late Quaternary in the Qaidam Basin, Central Asia[J].Geo-
logical Society of America Bulletin, 2012, 124 (7/8) : 1147- physical Research Letters,2019,46(12) :6378—6387.

1154. [24] 1Lai Z P.Was the enclosed Qaidam Basin in the Tibetan Plateau

[10] YuLP,DongZB,Lai Z P,et al.Origin and lateral migration of accumulative or erosive during the late Quaternary: an case
linear dunes in the Qaidam Basin of NW China revealed by study on the Shell Bar? [J]. Acta Geologica Sinica, 2014, 88
dune sediments, internal structures, and optically stimulated lu- (Supl):14.
minescence ages, with implications for linear dunes on Titan. [25] YuSY,Colman S M, Lai Z P.Late-Quaternary history of ‘great
Comment and discussion [J]. Geological Society of America lakes’ on the Tibetan Plateau and palacoclimatic implications:
Bulletin, 2015, 127(1/2) :316-320. A review[J].Boreas,2019,48:1-19.

[11] Xiao L, Wang J,Dang Y N, et al.A new terrestrial analogue site [26] SunYJ,Lai Z P,Long H, et al.Quartz OSL dating of archaeo-
for Mars research: the Qaidam Basin, Tibetan Plateau (NW logical sites in Xiao Qaidam Lake of the NE Qinghai-Tibetan
China)[J].Earth Science Reviews,2017,164:84-101. Plateau and its implications for palacoenvironmental changes

[12] An P,Yu L P, Xu R R, et al. Could luminescence signals in [J].Quaternary Geochronology,2010,5(2) :360-364.



o551 o

B BRTT R ATV B T ORI R M= A BOBAR A S RS R X

109

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

Yu L P,Lai Z P, An P.OSL chronology and paleoclimatic impli-
cations of paleodunes in the middle and southwestern Qaidam
Basin, Qinghai-Tibetan Plateau[J]. Sciences in Cold and Arid
Regions,2013,5(2):211-219.

Yu L P, An P, Lai Z P.Different Implications of OSL and radio-
carbon ages in archaeological sites in the Qaidam Basin, Qing-
hai-Tibet Plateau[ J ].Geochronometria,2016,43: 188-200.
Chen Y X, Li Y K, Zhang Y, et al. Late Quaternary deposition
and incision sequences of the Golmud River and their environ-
mental implications [ Quaternary International, 2011, 236:
48-56.

An FY,Liu X J,Zhang Q X, et al. Drainage geomorphic evolu-
tion in response to paleoclimatic changes since 12.8 ka in the
eastern Kunlun Mountains, NE Qinghai-Tibetan Plateau [J].
Geomorphology,2018,319:117-132.

Buylaert J P, Murray A S, Vandenberghe D, et al.Optical dating
of Chinese loess using sand-sized quartz: establishing a time
frame for Late Pleistocene climate changes in the western part
of the Chinese Loess Plateau [J ].Quaternary Geochronology,
2008,3(1/2):99-113.

Chapot M S, Roberts H M, Duller G A T, et al. A comparison of
natural-and laboratory-generated dose response curves for
quartz optically stimulated luminescence signals from Chinese
Loess [ J]. Radiation Measurements, 2012, 47 (11/12) : 1045~
1052.

Thomsen K J, Murray A S, Jain M, et al.Laboratory fading rates
of various luminescence signals from feldspar-rich sediment ex-
tracts[ J ].Radiation Measurements,2008,43(9) : 1474-1486.

Li B, Li S H. Luminescence dating of K-feldspar from sedi-
ments: a protocol without anomalous fading correction[J ].Qua-
ternary Geochronology,2011,6:468-479.

Yu L P, Roskin J, Greenbaum N. Aeolian-fluvial interactions
stabilize desert in the Qaidam Basin, Qinghai-Tibetan Plateau
[CJ//Geophysical Research Abstracts 21. European Geoscienc-
es Union ,2019:19084.

Duller G A T.Luminescence Chronology of Raised Marine Ter-
races Southwest North Island, New Zealand [ D ]. Aberystwyth,
UK : University of Wales, 1992.

Porat N, Faerstein G, Medialdea A, et al. Re-examination of
common extraction and purification methods of quartz and feld-
spar for luminescence dating [J]. Ancient TL, 2015, 33 (1) :
22-30.

Huntley D J, Baril M R.The K content of the K-feldspars being

measured in optical dating or in thermoluminescence dating[J].

[40]

[42]

[43]

[45]

Ancient TL,1997,15:11-13.

Balescu S, Lamothe M. Comparison of TL and IRSL age esti-
mates of feldspar coarse grains from waterlain sediments [J].
Quaternary Science Reviews, 1994, 13(5/7) :437-444.

Durcan J A, King G E, Duller G A T.DRAC: Dose rate and age
calculator for trapped charge dating[ J].Quaternary Geochronol-
ogy,2015,28:54-61.

Murray A S, Wintle A G.Luminescence dating of quartz using
an improved single aliquot regenerative-dose protocol [ J].Radi-
ation Measurements,2000,32(1):57-73.

Roberts H M, Duller G A T.Standardised growth curves for opti-
cal dating of sediment using multiple-grain aliquots[J]. Radia-
tion Measurements, 2004 ,38(2) :241-252.

Lai Z P.Testing the use of an OSL standardised growth curve
(SGC) for determination on quartz from the Chinese Loess Pla-
teau[ J ].Radiation Measurements,2006,41(1):9-16.

Lai Z P, Briickner H, ZoLler L, et al. Existence of a common
growth curve for silt-sized quartz OSL of loess from different
continents [ J]. Radiation Measurements, 2007, 42 (9) : 1432—
1440.

Li B, Roberts R G, Jacobs Z, et al. Construction of a 'global
standardised growth curve' (gSGC) for infrared stimulated lu-
minescence dating of K-feldspar [ J]. Quaternary Geochronolo-
gy,2015,27:119-130.

Fu X.The De (T, t) plot: a straightforward self-diagnose tool
for post-IR IRSL dating procedures [J]. Geochronometria,
2014,41:315-326.

Galbraith R F,Roberts R G, Laslett G M, et al.Optical dating of
single and multiple grains of quartz from Jinmium rock shelter,
northern Australia: part I, experimental design and statistical
models[ J].Archacometry, 1999,41:339-364.

Cheng H, Edwards R L, Sinha A, et al. The Asian monsoon over
the past 640, 000 years and ice age terminations [J]. Nature,
2016,534(7609) : 640-646.

Berger A, Loutre M F.Insolation values for the climate of the
last 10 million years[J].Quaternary Science Reviews, 1991, 10
(4):297-317.

Spratt R M, Lisiecki L E.A Late Pleistocene sea level stack[J].
Climate of the Past,2016,12(4):1079-1092.

Liu Z C,Wang Y J,Chen Y, et al. Magnetostratigraphy and sedi-
mentologically derived geochronology of the Quaternary lacus-
trine deposits of a 3 000 m thick sequence in the central Qaid-
am Basin, western China[J] .Palacogeography, Palacoclimatol-

ogy, Palaeoecology, 1998, 140:459-473.



110 aE W o 41 %

Luminescence chronology and environmental implications of
palaeolacustrine sediments beneath linear dunes in
northern Qarhan Salt Lake region

Cao Min"?, Yu Lupeng’, An Ping’, Dong Zhibao’, Zhao Junxiang’,

Lai Zhongping’, Wang Changsheng’
(1.School of Earth Sciences, China University of Geosciences (Wuhan) , Wuhan 430074, China; 2.Luminescence Re-
search Laboratory, Shandong Provincial Key Laboratory of Water and Soil Conservation and Environmental Protection,
School of Resource and Environmental Sciences, Linyi University, Linyi 276000, Shandong, China; 3.School of Geogra-
phy and Tourism, Shaanxi Normal University, Xi’ an 710062, China; 4.Institute of Crustal Dynamics, China Earthquake
Administration, Beijing 100085, China; 5.Institute of Marine Sciences, Shantou University, Shantou 515063, Guang-
dong, China)

Abstract: Studies of late Quaternary geomorphic evolution and paleoenvironmental changes in the Qaidam Ba-
sin had been hindered by chronology. In this study, multiple-elevated-temperature post-IR IRSL (MET-pIRIR)
procedure of potassium feldspar was applied to date surficial paleolacustrine sediments beneath linear dunes in
northern Qarhan Salt Lake region, close to the depocenter of the Qaidam Basin, based on which the palaeoenvi-
ronmental implications were discussed preliminarily. The results showed that: An obvious D, plateau between the
stimulation temperatures of 250 °C and 290 °C indicated the anomalous of the IRSL signals of K-feldspar were
negligible, thus ensuring the reliability of the dating results; The ages, ca. 200—180 ka, of paleolacustrine sedi-
ments supported the existence of a mega Qaidam Lake during Marine Isotope Stage 7; The absence of overlying
sediments indicated severe wind erosion in surficial sediments in the depocenter of the Qaidam Basin, reminding
that the sedimentary records were difficult to keep continuous even in glacial-interglacial scale; The huge hiatus
between late Holocene linear dunes and mid-Pleistocene lacustrine sediments implies that the late accumulation
of linear dunes was not directly hindered by the existence of the mega Qaidam Lake. The application of potassi-
um feldspar MET-pIRIR dating will be crucial for the studies of paleoenvironmental, paleoclimatic, and geomor-
phologic evolution in the Qaidam Basin since mid-Pleistocene.

Key words: Qaidam Basin; linear dunes; MET-pIRIR dating of K-feldspar; equivalent dose; wind erosion



