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Fig. 1 The summary of methods and technologies for Quaternary dating

EEREE: s GRS )= 1 ik S PEE AR HABII A7
WRZERF et TP P& APl TS PE RN 2R % FRBEA UK
AP R/ IR Jiy 52 3Rk TR HAORE
KA P4 RAR RO SR ek

AR A Kk

WS B H1:2016-11-22; 152 B #1:2017-02-24
AR A AR ARAFASFFHAFALAA (41302142)

A R YR, BhBRA T R AR A MR R A B R RRF & F 15 M : 56258751@qq.com
FURM K : IR, #5240 F . 4 Z R SFRF AL BRBAE 3R 335 09 2 A []]. A3k, 2017, 35(6): 77-82; doi: 10.3981/1.issn.1000-7857.2017.06.009

77 I



—t

www.kjdb.org

RS 2017,35(6)

SCIENCE & TECHNOLOGY REVIEW

2B ANTHE AR B ER TR AR 2= A TS, X
87 —FRYNEERE, HEmscr AT 208 “CEAE h
FOEAE DGR (OSL) EAE | FLF G2 2L R (ESR) Rty M il
AEAE, A2 E TR A 5 R R R R DR AR IR M 1) 1
2 AN T 0 AR 22 AR MG . ER DU £
AU AR B R RAE , — B EE BRI 1 Ehi iy <A 5
MR, JEHAE TR AERW T B AR LRI TEJE X
S SR AR UTR , B T $h 250 LA A e Z A A 280 I
AEAPRE T H R R AT R 2 TR, SERSERIHR
TR IR S AR TR Z A th S50 U
HUHT S B B B RS IR, e [ BEIE II AF Y LA 100~
50000 a BP, {H 52 bR A 00 AF 75 BN B8 43 30000 a BP™, i
B R, BT ER TR L & A, 2 52 IACER 175
Yo UC AR PR B A B 8O0, H MC ARG E T 30 ka BP
BsF, I A A 08 T BEAARAT , A PRI A o 1 Bt T A R
1) & R RN 4 AR 1 732 L il 2R AN A A R 1 ot Ak
IR B T ok B2 I

1 SMERFERFHFEESRE

Bl R A SRl R AN AR A | 2 R S T
B 2% 280 5 HEE AR TR U 20Th 22 8] A 167 56 28 30 2 Ml
IR A TFBE . 16 BRI A G RUK AR T )37 A 45
ST R . AR R BB A T TIRE S % Tk
FEWOK BRI s M, Th 25 5 K fgt | UTE Bk W B e Al 4
Ji b — R, FEVIRY) T U AR S . UFE M
i 7K R B K A 10 F5 K U B 290 3.3 ngle) , 1
AR PRI 7K U 5 2T IR K A9 100 fi5 2L 09, 2418 7K
LRI, BB U &R WU R, U A
W) ke 5 R T8 AL O DR DL TE RIS . DRI, 7 X B85
AT S AT U, Th 9 & 20T DLZRS . H5 U A8
Az B AR 24U (T,,=245.6 ka)""FI *Th(T,,=75.2 ka)"™, K #
B[R] 4 A% 1A 5 25U 35 B 37 7, ORR 4 1) 4F % 1L > Th
FSU 55250 RS0 Z ] AN ST A B R

B RE ST UG e AL 2R B AR R AT, BIAXS T
U=Th [RI37 2 A KA JE I AT HY |, IR S A 4R34 T M Th
(DRI &S a =N

= Th > U Azl A 230 238IJ |: (Ao ’)‘234)‘:|
= - —— Y Ix|1 -
234U 234U (1 € ) + A23[) —_ /\234 (1 234U) 1 €
(1)

FUHT, Noso R Nosa 23 R 2T R U B 3228 550, 1 Foon ARG, H:
1 A=2.8263 X 10™ %a, A=9.1577 x 10™ %/a®, R ¥ #F &
A4 2OTh/AU F1 U0 S FC A, RR & A 4F 88 mT DL i 2
(1)RkA5,

2 HREMNEREAF EZHERIMRR R
20 it 22 30 4 A Y, W53 T ) R ) 5 W 43 8
BARSS AR (1 mm/10° 2)™, Ryl R AR AR 5T Hr

Il 78

TF T %o 20 T4 50 AEAR 1013 80 44X, il 2% [l A2 3% )
JE FEORREE o i . o1 U-Th AEAUABF IR I E AR IR
V1] SO SO I ol A= AT G BRI T LA T 1 A2 5 A K I
TR LUK AR AL A S5 T7 RIS TR o aiid
T 2 B TR R A BRI AE , A A R G Y
WA 2 MERE R TR 19 U Th & 54 10~100 g, K5 2
— By 107, X F P U—"U—""Th $4E R4 , o 500 4F- 118 ]
7E 350 ka Z P9, A4 4 120 ka (0 RF 5 2Th 4F i AR 802 R
+10 ka(F2)™2, &AL 100 png U MFEG ST
BLR I B8] KGR+ (2% ~ 4% )™, o 3 7EI 7 B[]
HHEHILRER T ILR . adif i BRI RS BE AR, B
HBARTTEC G+ o0 b, 18 PG F ™, % T4 2 B
PR it P LI R it I

20 tH22 8O AEAR P ], 5 A F R 25 J5T 3% 15 (thermal
ionization mass spectrometry, TIMS) 43 T £ A #% FH T4l & &
4F ;1986 F1 1987 4F, Edwards %/ S48 T H TIMS il & &
AR AT AR U B UK S I ) 1) 5 4, A5 2 1 — 21 R R 1 B
38520 22 80 AR AR 1, 5& M B Ty 5 e FH TIMS il 3
T I R T T KRR R AR SR RE Y U A CTh i
B s A5 ANV il 2 E AR TR HOR BRI, A Edwards 55
U ST TIMS Bl R 2 4R, ik 1 BE 4> 500 ka LASE
W A 55 WA SO AR AR KL AR I TR A A R
JE AR DU 28 AR AR T T I SR i R SR, B2 I T T4 DU 20 B
$ B B AEEIT . TIMS EEARS T o diids, 2B 1] UL
KRG FNL/NEE 5T UL Th & 5 10~100 g It/ 5]
0.1~1 pg, KA 107282 = 5] 107 (% 2) . X T U—"U—
POTh A2 751, TIMS BEARR T o i, MAEE LA 350 ka 4
RENS00 kao J4E TIMS 202 %) R0 A TIESLINE | 75 2
T RRALE 07 H 3h 2500 F 2 B BRG] L 5 U Th [6) 67 2R i
AN A i A 2, BT LA TIMS R | 4E % 4 120 ka O FE
Aty 2OTh 4F I8 S B 5 B M+ 10 ka FERE £2 ka™ ¥, H [ 1Y
TIMS fll Z U 4E A 53 29 DA 20 th42 90 AR AR i R o 1996 45
b E R AT HE T MAT262 AU RIS, 3% 1 I 252 FH %
ACERINSE 1 I Al R AR () R E BRI , T A 4F 1
5o ik B A SRS R EERE/NT£1%.

BEFE G BOAR B AN T S % T3 il 2 58 AF PO B T 78
K. 1997 4, Luo 552 E YO 2 452 A BB & 55 B 71K
Ui+ R (multiple collector inductively coupled plasma mass
spectrometry, MC-ICP-MS) T *'Th 72 4F, Bt 5 Hinrichs 252
1 Shen 45 0Rf B4 A2 45 HL G 5 45 8 TR BB HOR (single
collector inductively coupled plasma mass spectrometry, SC—
ICP-MS) W TH R ELF . AL TIMS J5 1%, 1ICP-MS i 5 5E
SEYE AT B I B RERORS B e OO0, OF B A E AR
JE B i AR R ST, AR 2 pe R A TT R AN T 5 %0l
AEIORE E , [R] IRDRE DI AF 1 FRY™ €3 600 ka, TRZEFEAKE] 12 ka
(2) o T 0 HT i R ORE BT 3 B AR T e R A
B9 2Th, BAR T BRISBRC A RN 1~24F 0 %07 154



—t

RS 2017,35(6)

www.kjdb.org

SCIENCE & TECHNOLOGY REVIEW

R2 hREBRENNAEILL
Fig. 2 Comparison of analytical methods for U-series nuclides

FE i T (20) IR} 7] iRl
yA
)‘%’Tﬁ U Th 238U 235U/Z38U 234U/238U 232Th ZSOTh/23ZTh U Th U \Th
7k
o R
i 1~100 pg 1~100 wg  2%~10% 2%~10%  2%~10%  2%~10% 2%~10%  1~28d  1~28d Ko
WALLIEAS
A B
TIMS  100~2000 ng 100~2000 ng  0.10% 0.50% 0.50% 0.30% 0.50% 4h 4h e
TR
. AR
ICP-MS  10~450 ng  10~600 ng  0.1%~1.5% 0.50%  0.1%~10% 0.5%~5% 0.5%~10% 1~10 min 1~10 min .
ZAk
S ‘-ﬂ
MC- 15~30 15~60 %M,Ei
10~450 ng  10~600 ng <0.1% 0.01% 0.05%~02% <0.1% 0.19%~0.3% . , =2
ICP-MS min min .
N
T
TN A SR H R T 56 0 50 DU 20 4F - B, i LA R4 T f DX 4 F] 1~3% , ST AFE I 249 6649 a BP T AL R IR AR IS 1R 22 n] ik

L [30] Zrib

RS FRT, FE AR 250 3 B A7 78 I MC-TCP-MS
AR E AEITTEYAROE , 275 SRR R AN 2 po 3 Bl

3 HFRZMELEIRNMEX A

AT U T TR, 38 1 5 28 R R 2R V00 4 TR
(B 5 I 19 2 R W TR v A7 AE PRI J il 3R AR A QI 2 i 4
Ko FEERBITORL AR B AS b Bk AR R £6 28 - T (b SRy
FAEFEARE, T AR B R R W IR AR R R
FEAEIM KL

T e SR W I A o ST R R AL P AR
KU YA &R 2 AR . a0, Pk PR S50 1 X ZK401
ZK402 SEENFL R A R AR IRAS B i Mg AR SR A
G T R S5 TR AR 73 Hi DA S L DX %) A B8 R R 4 5 5K
AEPTHIE CK1-81,CK88-01 1 CK89-04 3% 3 ML fL AT b #)
B4 ZRARAR, £ H BRI AR I T 4 R AR AR R 50 kao 7
JRUTE S S8 TR A G0 E R AR ER WA A T T 4l R AF AR 2
Rty UBERFERF T, 38 K X e B3 2 I A T 55 i
(25730 ka BP) , K AyER TN GG 300 ka BP A2 47,

MBS o 5 VA N TIMS F A1) H BN 56 35 , $hib ik
TRk Ayl R VA I FH R R )2 o R T S VR A A
JOf FH 4 R A A5 st A X 0 50 X W L A IS 90 60 490 AR 6 18
TR TR R B AR S EAT T 20T B Al R AR AT, T
T P ST LR 9 [ 28 AR AR AR R 5 BRLAR A2 03 i
BRRER R ER W1 TR A5 ER 190 DZO 1 51T L A 4550 TT-1 1w 17 1
ZACH bR Kl R A E ST, T T X S
W12 At I S AR AR S AR . T IR R A
1 SR AT OULER , BB £ R T 1 T ) 2R
PR ERRE SRR B FE X4, 7 FH o 3832243 0T RS B2 g i 1k

F89 a(1o) , FFIZWFFEH T A2 405 AR BE B2 55 T30 114K
Y.

HATER 7 R 5 12 MBR R ER A R vk 2 AR LI IR £
WFoE H WX R T T2 A A S A S 2Ry
IEATER DU e 4, 355 C T AT X LU IE o Peng
SEBFH 2 Th/™U 7202 T MR 48 JE V. Searles £h 1 Eh 2501
AR 905 CARR AT T X HE, Zad i IE 2 J5 1Y
FZOTh BEHAR—FL ., Luo Z5%907 FHAH ATl i 1 4
KR ZE b PGSR T PR R o B AR 25 RS e a
LRAFIS(E—E. Phillips F07 1 Th/”U J5 2 Bl e T 4
TR R 35 b VG TRME AN A% 30T P2 800 B L ZK-402 il ZK-2605
Hfg AR ARG, 25 SRR I 2 AN UK G A b R A AR AR AR —
o T RBESEHAET Y S —4h R CTh—U—
) AR AR, 45 R A Al R I R A B T vk T
17 AR5 FXF IR 2 N 21.6%~+4.7% . Luo S5 F A1 #
W40 %40 2 (COTh—>U—""U ) B4R AR, I T B A5A
RS R MR A AR T ARAT TR T S ) AR AE
28 Li BEPIRNE P OTh U 7 vk T 7 s SRRk B e AR 6 18
R VIR al R AT 25 5 "C AR AR — S, SRR
ZEWIN T/ U J I8 T 438 A 0 PG s TR W b e 2
BEFRITE P A B AR S AR IS AT T T SE AR R
4 ZHRBRE
o VR A I ) 45 A B BE, B0 R R E SRR A7 2 ik
AN BN R A IS WD 2, i o W 5 ALV i R
RISk, Aot T R 0 B R A, ARk
T T SR S e B — TN 2 B A 2 AR LR, H
RTBR T 55ch FHIY “C B AR DEROGE A L TR B LR Ay

79 N



—t

2,

www.kjdb.org

RS 2017,35(6)

WL AERE DTS Al R E AR T IZ N . SR WT
R AR R - A SR AN T SR I R T LIV D ol 2R
TEAFHIBE TR

il AR IEARACAI TR BRI AR, 22 T AR 3
KRNI o o 315 B B O VR R 224 52 45 v 5 25
B A BT AR AT AN [ I ST 7 B0 S5 D 22 B e J )
(5 SRR T — R TTEk . I ELREE BOEHOR 1A
TR W B DX R A A T

B2, il 2R SRR AR R I ORI S o i A 1 22 )
FIAS I, SR o AT S Bl LA i O b 2R
U—Th [F A=A R BB AL RO R (AR A 5
AR DRSS R LT TR o xR XA 2K U Th ]
B HERAL 74T S ST U Th B JEO0 il 28 2 45200
BB AR RATT RIS ORE X il 22 N AF B AR E 2R
WULR R LT AR B T 3 00, 3T Al — & R
R, AN TRII AR 7 A Y B 45 SR AT AN — B, Bl 28 D4 R At
AR I IEAE R DU P A LRI S i AN 58 7, —E R 2
TR WIDTRRA AU TS o ARG BN A Fh AN 8] 7 vk
0952 SCIRUIE , 576 il 28 0 AR AHAR I 4F 5 vk AE SR W LR P i)
AAORIERBITTE , HE— 2 P SR WO I AE S R B e w1

A I EENER Gl AR AR TR AE SR DU P R SRR ST
P& R R DRI AR AR BE | IR ATT R Rl vy A2 1k
BRI ST SR A 5 S A Al

5% 30k (References)
[1] K847, BT, XVRE . 2 28 #h iR 5 il ). S 2,
1998, 18(4): 297-307.
Zheng Mianping, Zhao Yuanyi, Liu Junying. Quaternary saline lake de-
position and paleoclimate[]J]. Quaternary sciences, 1998, 18(4): 297-307
[2] Zheng M, Tang J, Liu J, et al. Chinese saline lakes[J]. Hydrobiologia,
1993, 267(1): 23-36.
[3] KA. 5 B JRERIIM]. JEaT: JERRlEHOR AL, 1989.
Zheng Mianping. Saline lakes on the Qinghai—Tibetan plateau[M]. Bei-
jing: Beijing Scientific and Technical Press, 1989.
[4] BRI BRoiis . L b =0k SR AR B R TT R U b sl e
1], HPULLHFSE, 1990, 10(3): 205-212.
Huang Qi, Chen Kezao. Palaeoclimatic fluctuation fashion of Qarhan
Salt Lake in Qaidam Basin in the past 730,000 years[J]. Quaternary sci-
ences, 1990, 10(3): 205-212.
WL, W, XIEES . Sk AR M R SR T DXl A e B AR X )
ARSI A EBLE, 1990(6): 94-105.
Huang Qi, Meng Zhaoqiang, Liu Hailing. The preliminary research on

[5

—

the paleoclimate fluctuation patterns of Qarhan Salt Lake in Qaidam ba-
sin[J]. Science China, 1990(6): 94-105.

[6] TEIRAK . SR AR HLOK 6 FL)BEHZ P B AR L. LR,
1993(2): 48-56.
Shen Zhenshu. Continent—ocean comparison of climatostratigraphic se-
quence in Qaidam Basin[J]. Geology of Qinghai, 1993(2): 48-56.

[7] Wang J, Wang Y J, Liu Z C, et al. Cenozoic environmental evolution of
the Qaidam Basin and its implications for the uplift of the Tibetan Pla-

teau and the drying of central Asia[J]. Palacogeography Palaeoclimatolo-

B 380

gy Palaeoecology, 1999, 152(1/2): 37-47.

[8] VLAY, A% BBk . VA A1 b 8] SO 7 45 ISR AR AR A M F A 27 iF
[J]. VA=A, 2001, 19(1): 101-106.
Jiang Dexin, Yang Huiqiu. Palynological evidence for climatic changes
in Dabuxun lake of Qinghai province during the past 500000 years[J].
Acta Sedimentologica Sinica, 2001, 19(1): 101-106.

[9] T &, #IGAE, MK, 45, 2.5 Ma IR Sk A 2 i < T A8 4k
FEAE BT AT, HiBERL, 2002, 22(1): 34-38.
Wang Jian, Huang Qiaohua, Bo Chunguang, et al. Tendency of the qua-
ternary climatic change in Qaidam basin and its causal mechanism[J].
Scientia Geographica Sinica, 2002, 22(1): 34-38

[10] RRez, ARAH, whiliR, 45 . Sk R AR LA DU 20 TR A5 Bt eI
Zh{J]. HUFGER, 2003, 22(1): 12-15.

Kang An, Zhu Xiaomin, Han Dexin, et al. Quaternary sporopollen as-
semblages and paleoclimatic fluctuation in the Qaidam Basin[J]. Geo-
logical bulletin of China, 2003, 22(1): 12-15.

[11] X, TS . 5 DO 20 M o 2 475 b B4 3R 1. 25 U8 9%, 1997
(3): 193-202.

Liu Jiaqi, Wang Wenyuan. Quaternary geological dating and time scale
[J]. Quaternary Sciences, 1997(3): 193-202.

[12] PNEEHE, 2350, T eb . 55 0 42 P04 RIF 0BT RS [D]. b B g 22
i, 2003, 9(4): 371-378.

Sun Hongyan, Li Zhixiang, Tian Mingzhong. New progress in Quater-
nary dating research[J]. Journal of Geomechanics, 2003, 9(4): 371-
378.

[13] Griin R, Huang P, Huang W, et al. ESR and U-series analyses of
teeth from the palaeoanthropological site of Hexian, Anhui Province,
China[J]. Journal of Human Evolution, 1998, 34(6): 555-564.

[14] Griin R, Ge Y, Mcculloch M, et al. Detailed mass spectrometric U-se-
ries analyses of two teeth from the archaeological site of Pech de
1"Aze 1I: Implications for uranium migration and dating[J]. Journal of
Archaeological Science, 1999, 26(10): 1301-1310.

[15] Griin R, Stringer C. Electron spin resonance dating and the evolution
of modern humans[J]. Archaeometry, 1991, 33(2): 153-199.

[16] BB, R . SRR BRI S v AR M]. L s Bl
JiAt, 2007.

Huang Qi, Han Fengqing. Salt lake evolution and paleoclimate fluctua-
tions on the Chadam Basin of China|M]. Beijing: Science Press, 2007.

[17] De Bigvre P, Lauer K, Moret H, et al. The half life of **U[C]//Proceed-
ings of an International Coference on Chemical and Nuclear Data,
Measurement and Applications, Canterbury. London: Institution of Civ-
il Engineers, 1971, 221-225.

[18] Ivanovich M, Latham A, Ku T L. Uranium-series disequilibrium appli-
cations in geochronology[M|//Ivanovich M, Harmon R S, Uranium Se-
ries Disequilibrium: Applications to earth, marine, and environmental
sciences. 2nd Ed. Oxford: Clarendon Press, 1992: 62-89.

[19] Kaufman A, Broecker W. Comparison of **Th and "“C ages for carbon-
ale materials from Late Lahontan and Bonneville[]J]. Journal of Geo-
physical Research, 1965, 70(16): 4039-4054.

[20] Cheng H, Edwards R, Hoff J, et al. The half-lives of uranium-234
and thorium—=230[J]. Chemical geology, 2000, 169(1/2): 17-33.

[21] Kurbatov L, Egorov V. On the possibility of determining the age of
contemporary deposits by the radioactive method; experiment in deter-
mining the age of a ferro— manganese concretion of the Kara sea by
the radioactive method[J]. Arctica, 1936, 4: 107-120.

[22] Shen C, Edwards R, Cheng H, et al. Uranium and thoriumisotopic and



—t

RS 2017,35(6)

www.kjdb.org

2,

concentration measurements by magnetic sector inductively coupled
plasma mass sepectrometry[J]. Chemical Geolgy, 2002, 185(3/4): 165-
178.

[23] Goldstein S, Stirling C. Techniques for measuring uranium—series nu-
clides: 1992-2002[J]. Reviews in Mineralogy and Geo— chemistry,
2003, 52(1): 23-57.

[24] Zhao J, Yu K, Feng Y. High—precision **U-**U-""Th disequilibrium
dating of the recent past: A review[J]. Quaternary Geochronology,
2009, 4(5): 423-433.

[25] Edwards R, Chen J, Wasserburg G. **U-"*U-""Th—**Th systemetics
and the precise measurment of time over the past 500000 years[]].
Earth and Planetary Science Letters, 1987, 81(2): 175-192.

[26] Bard E, Hamelin B, Fairbanks R. U-Th ages obtained by mass spec-
trometry in corals from Baebados: Sea level during the past 130000
years[J]. Nature, 1990, 346: 456-458.

[27] 270, EIRIR, INTUAR, 45 . ki REFEARE B B0 (TIMS) il R i 0] 25
PUAAREEAT N AE RO BIEEL]. B, 1997, 42(19): 2090-2093.
Peng Zicheng, Wang Zhaorong, Sun Weidong, et al. The study of the
quaternary prototype age determination by high precision thermal ion-
ization mass spectrometric dating[J]. Chinese Science Bulletin, 1997,
42(19): 2090-2093.

[28] Luo X, Rehkimper M, Lee D, et al. High precision **Th/**Th and **U/**U
measurements using energy—filtered 1CP magnetic sector multiple col-
lector mass spectrometry[J]. International Journal of Mass Spectrome-
try and lon Processes, 1997, 171: 105-117.

[29] Hinrichs J, Schnetger B. A fast method for the simultanenous determi-
nation of **Th.*U and **U with isotope dilution sector field ICP-MS
[J]. Analyst, 1999, 124(6): 927-932.

[30] AL . il Z 45 A2 HE i ICP-MS **Th J4E(]]. 55 PU£LBF5E, 2002,
22(3): 292.

Cheng Hai. A new progress of uranium series chronology: 1CP-
MS *Th dating[J]. Quaternary Sciences, 2002, 22(3): 292.

[31] kIR, YRR, 5K=K, 45, VUGG B TR * ThAU 424X
SEWFSE(T]. MR, 2010, 84(11): 1641-1651.

Ma Zhibang, Ma Nina, Zhang Xuefei, et al. **Th/U chronology of late
Pleistocene lacustrine deposits in Zabuye Salt Lake, Tibet[J]. Acta
Geologica Sinica, 2010, 84(11): 1641-1651.

[32] Fan Q, Ma H, Ma Z, et al. An assessment and comparison of **Th and
AMS "C ages for lacustrine sediments from Qarhan Salt Lake area in
arid western China[J]. Environmental Earth Sciences, 2014, 71(3):
1227-1237.

[33] Peng T, Goddard J, Broecker W. A direct comparison of “C and *'Th
ages at Searles Lake, California[]J]. Quaternary Research, 1978, 9(3):
319-329.

[34] Phillips F, Zreda M, Ku T, et al. **Th/*'U and *Cl dating of evaporite
deposits from the western Qaidam Basin, China: Implica—tions for gla-
cial= period dust export form Central Asia[J]. Geological Society of
America Bulletin, 1993, 105(12): 1606-1616.

[35] Li M, Kang S, Ge J, et al. Saline rhythm and climatic change since
20.6 kyr BP from the Qiulinanmu Playa Lake in Tibet[J]. Carbonates
Evaporites, 2010, 25(1): 5-14.

[36] PLIRIX, FEIEBE, oMM, 55 TSR ARG H T B Rk A3
Brsp 5 AR, WAL S AR PUZLHT, 1990(4): 89-99.

Shen Zhenqu, Tong Guobang, Zhang Junpai, et al. Geological environ-

SCIENCE & TECHNOLOGY REVIEW

ments since Pliocene and accumulation process of saline deposit in
west Chaidamu Basin, Qinghai, China[J]. Marine Geology & Quaterna-
ry Geology, 1990(4): 89-99.

[37] sk, SKORE, IRIEINHE T K, 45 IR R AR 28 L A A « L)

S8R GG R E W AR R AT A (M. JE 5t B2 L,
1993.
Zhang Pengxi, Zhang Baozhen, Lowenstein T K, et al. The cause of
the ancient abnormal potash evaporite: A case study of the formation
of sylvite in Qarhan Salt Lake, Qaidam Basin[M]. Beijing: Science
Press, 1993.

[38] #H AT, BURL, ToifR, 4. SRR B ARRER W A sk i 1k

Sy AR WS WITE, 1995, 26(5): 502-508.
Han Fengqing, Huang Qi, Wang Kejun, et al. Study of geochemical
evolution and palaeo—climatic fluctuation of Kunteyi salt lake in the
Qaidam Basin, Qinghai[J]. Oceanolgia Et Limnologia Sinica, 1995, 26
(5): 502-508.

[39] KBARF- | =2 EGIR, XYL, 45 . Pustm JEFLAT HBER ] 128 ka LRTIN

FRIE 5 A O SR)]. HbsTeAAR, 2007, 81(12): 1608-1617.
Zheng Mianping, Yuan Heran, Liu Junying, et al. Sedimentary charac-
teristics and paleoenvironmental records of Zabuye Salt Lake, Tibetan
Plateau, since 128 ka BP[J]. Acta Geologica Sinica, 2007, 81(12):
1608-1617.

[40] ThESR, A, KRR, . PURRAASE WIARTUR Y Sl R AR AQ2 B
X1 HERFAR, 2002, 23(4): 311-316.

Ma Zhibang, Zhao Xitao, Zhu Dagang, et al. U—series chronology of la-
custrine deposits from the Nam Co Lake, north Tibet plateau[]]. Acta
Geoscientia Sinica, 2002, 23(4): 311-316.

[41] BRARAE, AR, HhaE3R. VURIE R TT—1 50 A DT IE A 4R
FRAERFSEL)). HIBRZEAR, 2004, 25(4): 397-404.

Wei Lejun, Zheng Mianping, Ma Zhibang, et al. Characteristics and
chronology of saline sediments along profile TT—1 of Dahyab Tso (Tai
Cuo) in Tibet[]J]. Acta Geoscientica Sinica, 2004, 25(4): 397-404.

[42] Wei L, Zheng M, Liu X, et al. Discovery of borax—bearing mirabilite
beds in Dong Co, northern Tibet, and its palaeoclimatic significance
[J]. Acta Geolgica Sinica, 2002, 76(3): 271-282.

[43] Ma N, Ma Z, Zheng M, et al. **Th dating of stem carbonate deposits
from Tai Cuo lake, western Tibetan Plateau, China[J]. Quaternary In-
ternational, 2012, 250: 55-62.

[44] Luo S, Ku T. U-series isochronal dating: A generalized method em-
ploying total-sample dissolution[J]. Geochimica et Cosmochimica Ac-
ta, 1991, 55(2): 555-564.

[45) ST X T, skIRWE, 55 BRI AR TIOR8 -
Bl AR EAR])). BlaEai, 2001, 46(9): 767-770.

Peng Zicheng, Liu Weiguo, Zhang Zhaofeng, et al. High precision ther-
mal ionization mass spectrometric dating of gypsum on Lop Nur lake
deposion[J]. Chinese Science Bulletin, 2001, 46(9): 767-770.

[46] Luo C, Peng Z, Yang D, et al. A Lacustrine record from Lop Nur, Xin-
jiang, China: Implications for paleoclimate change during Late Pleisto-
cenelJ]. Journal of Asian Earth Sciences, 2009, 34(1): 38-45.

[47] ELYRIIE, KA, LhibiH, 55 . SRR I IR REHD X 2 2 Y B
B S B R [T]. HuJBi2=4i, 2011, 85(3): 433-444.

Ma Nina, Zheng Mianping, Ma Zhibang, et al. Forming age of surface
mirabilite in Dalangtan, Qaidam Basin and its environmental signifi-

cance[J]. Acta Geologica Sinica, 2011, 85(3): 433-444.

81 Il



—t

& www.kjdb.org ## 54 2017,35(6)

SCIENCE & TECHNOLOGY REVIEW

Research progress in uranium-series dating method and application for
saline lake of Tibet Plateau

MA Nina, ZHENG Mianping

MLR Key Laboratory of Saline Lake Resources and Environments, Institute of Mineral Resources, CAGS, Beijing 100037, China

Abstract The saline lake deposits involve information of environmental changes during various stages of its evolution and are an important
research carrier for extreme arid climates. The geochronological study is very important for reconstructing the past climate changes, as
recorded in the salt lake. At present, besides the dating based on the "“C, the OSL, the ESR and the paleomagnetism, the uranium—series
dating is used widely in the chronology research of the salt lake deposit. With the advancement of the dating technology , the uranium—-series
dating has experienced several stages: The a spectrometry, the TIMS and the MC-ICP-MS, which have made some contributions to the
geochronological study of the Quaternary and the salt lakes on the plateau. And various kinds of saline minerals, such as the carbonate, the
halite and the gypsum, can be used as the uranium-series dating materials. With the progress of the mass spectrometry technology, the
micro dating in saline minerals becomes possible. But the uranium-series dating on saline minerals remains a research issue. So in the
future, the dating researches on saline minerals will be helpful for the applications of the uranium—-series dating technology for the saline
lake.

Keywords Qinghai-Tibetan Plateau; saline lake; uranium—series dating; saline minerals
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