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fist, S 2 MORFEIFARMETAE, s “clb, #85% (thermoluminescence, TL) [,
HL 1 [ ig 3L 4E Celectron spin resonance, ESR) D181, DL K=/ (in situ terrestrial
cosmogenic nuclides, TCN) °Be Bl =0204%, (HfE¥: A OSL M4E%dE . Kk, %
HASRAGT I K N TR R E I AE AT AT PE R B AR M A, 02 R G5 ELRIPPAN AN A AR B AR
TEVK) N UAR b (1) LA 3 AR b A S 7 0K B A AT 98 A B A B . el g s As
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CEMIRTEENE, ZR B ARG R Rl S & ARSI AR KUK & A VKA 1 T i AR
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TR L AR S T 5 b XA BT ST A R L kb v R o kAR (43°7" N,
86°49'E, & 1), imlg KA R I 54K 4 486 m, LB IFHRAE 4 100~ 4 300 m ], 4EF
BHR-5.1 °C, F TR E 450 mmiP . BUARIK) ISP LR = £ 4 000~4 100 m, VK& A
R R FE 3 650~3 700 m. AR B VKT 150 4%, THIFAL) 46 km?, UK )12RA E A Bk 1]
VKUK RN L 4 0k 1 TS
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Fig. 1 Glacial landforms. sampling sites and photos of sampling sections in headwater of Urumgi River (the
base map is from Google Earth)
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b2l CRIELAEA | S5 1dRd 1D JEAE R IAERTIONG 7%, K 1 00000k B 3 o vk At 22 ]
TERCT MUK 38 =B UK A (ES NEAE O UL R 2k 3 000 m 247 (IR IEE HE 2 (7]
6~8 km (VLI PN, £ REZERINRR, BARUKBIR, (HEETEM e, W& H&mZE.
MRS . E3ERUMER B Ky 4 o LB KER . b B Ik 1 R iR £ 3000
m A7, TS 30~40 cm JERZREE LU, H EERE A RGN LR ar i aE
48 R BRI R T AR R K AR A MIS 31031517191 55 U = pK ik 43 A7 77 2R I6SE BT ] | %
HUUFZLA A ANMIERKNS FREA, BREMRSREE L FBEEE L, B NEE
UK. R UKER DA R R A A B S T N gk 1P, R IR DAE R £
2 900 m. JE%) 80 m [ FHUKET & NRE . HERERTE ARG IELFS8, 1
VKA RN X e VKT, ARON R KT . e A AR TE A HH T R 2 200~300 m ) FAE 4
BRI A b, HHRZ 3 300~3 400 m. TEELARTE MIS 12 iy Btel,

FERAE VKT K UK - 78 3+ OSL B 6 4~ (B 1. Hdh DX301 5K UK ) 5 75
£ 100 m U 22 T vk it DX302 SR H B IEEHE Lij#2) 500 m 4k, Ay b B2 AN is: 22 T 51
VKI5 ; DX303 SR H HIETEIE 3729 500 m A, DX302 Btz it 2R g mmsi e -5 e+ )2
Hh#E: DX601 A DX602 [F)SKAE s 7E BTG T 5 5K 1356 2 8] i K Py 2 A i, 9 50k 1152
BT DX501 K H HIEEYE FiFZ4) 200 m &b, FRIEKET- & _EEBvKm. BAEH
AEEWNE T NS, ARERK IS R, EREL 100 g FEMmZE T HEHSH,
F -0 se & K E R,
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S5 % R 1097 3 R A 30% XU /K AR PCIRIEAE dt, D25 BRAE v (R BR SR AT A AL
S8 JE IR 731 Y 38~63 pum RLZUMURL . FiF 30% M) Sk IR IUAE 2y 3 i, HZ %
BrEA . BEJEH 10%MIM R IRIR L) 30 Zr%h, BRFE S5 AR N A2 P AR AL
YIGTsE, SRJ5 TG K IPBERE i 3~5 I, e fEREmE T BTS00 A 5 1 46 B n] 2L M
MEKARBAGES, HRANES IR, WFHEERRARERRZE, HE2I/ME5H
R EGA B (IRSL/OSL<10%) 7/K-Fo f5efim, Kl bt i R Rk ok NG 72 BAE 2 10 mm
AN F rh (R AR 2908 6 mm (TG I .
22 FRGNEEEFENR

SR ERM R FAERREE (SAR) KirfA K4k (SGC)H tHE &R, R
SAR-SGC AR, SeatfE o ERME R & i ST 7 TR s i = 5 ik, MR 38 T
# Risg TL/OSL DA-20 4= Ha 6L, WE 2SOy N T B SRR THEK. HARSEM
PIRFE Y 260 C (10s), WIGHIE M THGEE A 220 'C (10s). RIGTT =L 15~50 Gy 2
). IR SR 5 B R G K 470480 nm BUWE G AR (SREE 90%), BRI
JE4 130 °C (40s). OSL 15 5i@id 7.5 mm (1) Hoya U-340 3% F#E N 9235QA L {5 14
MRS I % . BEANFE S JE 4% 6 NFE AT SAR VAN SE 0T &= . FRARYE SAR #id
PR 3 AL — 2% SGC iiZk . SR 5 &M P 8~18 M fr, 7EFIFE BN 4L
T, R e B AR B FIEIDUREES, B LaFl Tne AL H &R0
HERIEE I RBEELES (LTn) FiA SGC i 2k ih AT SR AFZAE F (1055 3G A
5 AR RGN B AR SAR VEFT SGC &I I BT A S5 AGH R - 3ME . FFRER i E 1 U,
Th 1 K (12 &7 57 s R# s 7t b FH o 73546 70 #i% (neutron activation analysis,
NAA) T . FESEKELEA RPN & /K ER Y KR 1. F 8 R R ETTEk
PRAEAE S (MR AL B L VR BE R FR IR FE T H 24, o RSN 0.035240.001%°), 5 2 AR 4
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HAF FTE 1~2 Boop 2 W ol s of 27 5eE, A JELPGE A AN E . AR PG LLAE
0.94~1.11 Z [a], LS EXHRE R IEECA#AE . IRSL/OSL LB E 0.8~0.98 2
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Fig. 2 OSL decay curves of zero dose (0), natural dose (N), test dose (TD, 45 Gy), and regeneration doses (R1
and R3, 12 Gy and 36 Gy, respectively) of sample DX302. Insert shows growth curve of the sample
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Fig. 3 Results of preheat plateau, recycling ratio, and recuperation
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Table1 OSL dating results

R HKE FIER SARDe SGC De
Bae T K%  Th10% UM% TR e De/(Gy) 41t /ka
/m 1% /(Gy ka) /Gy /Gy

DX301 0.3 2530.1 16.140.4 3.840.2 1035 4.840.3 24/24 66.4+25 754464 70.9#25 14.8#.2
DX302 15 2.740.1 13.0#0.3 2.740.2 1035 4.330.3 23/24 93.1#2.7 814453 87.242.6 20.1#.6
DX303 0.6 2140.1 12.840.4 34402 1035 4.040.3 24/24 438#.4 402+.2 42.0+.1 10.540.8
DX501 25 21401 115303 21402 1035 3.540.3 24/24 124.134.5 129.935.8 127.043.7 36.342.8
DX601 0.8 2.020.1 11.830.3 3.240.2 1035 3.540.3 23/24 499+22 523#4 51.1#9 135#.1
DX602 0.8 2.330.1 15.620.4 4.240.2 1035 4.640.3 24/24 816431 782424 79.9#24 17.2#.3

e a TSR RG & R R S AR A

5 OSL FARNA M5 R RIK B & B VKR BT B 4R
DX301 KA A 8E 1 5K AR L) 3 km, A7 T UK M55 64 100 m MRS 22 1035 . %
FHEF R OGOR, % EUKIGZE N S & ARSI PR A R UK fsoB — 18 A5 22 . DX302 K H
IR E A, BEES 1 S0k 10 km /247, AEHEIEEIT EJTZ) 500 m. ML R
KF, DX302 f#] OSL 4FfX 20.141.6 ka, & T DX301 ) 14.841.2 ka, SHIZHIE X RV
 -DX303 5 DX302 iz - [A] B UK i 28 , PN i ISR A s E W 323k, Bir AN TR 22 DX302
VKA, T DX303 3K H VKA -7 (13 12 . DX303 ] OSL 4FAX°H 10.540.8 ka, LI
TARUKARAY DX302 [ OSL 4EAR (20.14.6 ka) 4E4%, XEMER R EHREYIEH). DX601
F1 DX602 K H 9 UK FTTE S A5 KT VE AT A AR B UK As, 78 B2 U 35 K ) 1 W00 3
Z 8o PHANFESCRAE SAHBRART, AIENEE X LAE. OSL 455405 135411 ka Al
17.241.3 ka, MHZEAZE KK . DX501 3K H N BUEIKET, KA S T BEIETEYE FIiF 77 12 200
m AL T BEIE KT & ERUKE, OSL 44000 36.322.8 ka, b bik BRI IKH: I AT A A
mAERIEL R, FFEIRATN B EBIER B KU E 8 R IR .
AR X OSL ERS O M EMFER AR ER LS Rk T (B 5. Xt
T BRI pKTR, 1548 1C 4480y 14 9204750 a BPI, |73 i+ 1C 448y 9 1702400 a BPIL,
Rl R ik 2 2 A LT AMS 14C 4E48H 19 080450 a BP Al 23 0804510 a BP0, 5 aifjk 2% (14]
45 1 B pKEE ESR 4EALK 27.6 ka Fl 37.4 ka. Zhao Z51SHi75 b Bk ESR 4E#E N
35.323.5 ka. Kong 25N Li 050 Jlie F A% & 1Be B BEFAREIAN FBIE AR T
T4, FEAREE R Hh 15.244.2~20.141.7 ka F1 16.940.9~19.321.0 ka. A WL K #BEAR 45
BXgFg A B PRI BT R UK (MIS 2) . FRATT7E_E SR IEIIA3 oK ) OSL 4RAR
(20.141.6 ka) HARRIKIAGREEH (LGM) XM, b IS5 AR 2W) & 1 9F SR
BTSSR B 0G VKRR 8 3+ (DX303) [ OSL Ff0 K 10.540.8 ka, 5%+ )21
YC 44X 9 1702400 a BPUIAH—3, FIREDIE FARVKIAIE T MIS 2 4518 . FFuK )11
IS B3 Aok A 22, Y SE0OR15 1) AMS C 4ERAE 1 860+110~19 5904130 a BP 2 [f]; Kong
ST L RIS 0Be £ 7R EAR M (9.620.9)~(20.941.9) ka Fl(11.540.9)~(24.3+1.8)
Kao FATAEVK )OIk b 7 vk AR ZE Th 34 DX301 £ fh ) OSL 4248 14.8441.2 ka, 5 _Eik °Be
TR, RZIKES BRI E 8 MIS 2 I’ =90, OSL F-ARF R H
Al REXT T BE VK. 7E BB TR 0k 1 RIS 2 (811K 9 5ok 1T e 2 32 5 R PV R0 A
REBRT VKA, PRANEESL D OSL 4EAX 13.541.1 ka A 17.2#1.3 ka, AJGEWTER T MUK UK EE.



IR FRO2TNER N, Kl K ALK MIS 2 UK)IEF T ZA77E, {H LGM FIiEvK
DK ZE A Hb DX AT AR S B 11X 53280, fe ) ey e K A 0K 1 A 4R 0400 %2

K5 SE8EARFMIEX AR KUK OSL AL e MFERARFEARL AR LR = B R SCHR[18] %)
Fig. 5 Comparison of OSL ages and ages of other dating techniques in headwater of Urumgi River (modified
from Reference [18])
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/A7 AR = A 1 ) ), AR IR B BT R AN K. LR IR AT A SRR S AR DR
AT FIIEE BE B8 . JURASRAY DL RCRFE SR AT SR R R S 5. IR JUANMRE S AR E s 28
T o MR b T B AT A X VDL Je 28 Ll b X BIAE AR UK )1 TR OSL M4 &5 51, (s 22
OO B B L SR O RE R R AT R . HED AT B LAVKI A B (RO RN,
BRER JLREK, RIUEWRERE R Ar 2o, FRitr oh, UK KRR, ARk
Wiz Ph A, WA AT RERG IR LR .

X TN B UKA I AR, AN F R A 25 SR 2= ik ZEtHE R DSRE F BR i K s
E FRITRUTR I R A 0D TL AR (37.742.6 ka), AN B T BRI UK AR & AR U vk 31
WD) . 5 W S 0AE N BRIk T & oK As - 3R 43 1 ESR XA 54.6~72.6 Ka,
NI KA AR TR ESR 4R8N 40.1 kao FEULHERT T BEIG VKU TR Uk
I (MIS 4D, it A LR R UK IOk AR ) 14C. AMSYC AT ESR M EEAT LA, B3
ESR MIAELE L MC Ml AMSMC 2 8 T45, [FIHERT T BRI AT BE 2 R KUK 31541
(MIS 4) FIFER B (MIS 3b) A MUK NI E A7 . Zhao S UK & R
UK, SRAF =08 — 301 ESR 4Ek¢, 70y 176418 ka. 184.7+18 ka 5 171.1+47
Kao AT WT T B2 Pk AR B P UK TVE TR A, BRVKTSF & B iR T AR ok 1 10
(MIS 4), VKB 6 R K i A RIS ok NEF B E Y, nIxE T MIS 6, Li 250819
18N GRS °Be FFRAFACAE 18.241.2 ka~23.5H.5 ka [l A W, AS[E)WIAEFE A 4
LEREEREERR, M MIS6. MIS4. MIS3 &= MIS2 #iATRiE. Bk, °Be BFEAEMKE
#, TLAIOSL k2, ESR FAREE . XTULBL R UF AT BE MR 2 : OARFRIMER AR
ERGREAAFMIERE L. 'Be RTEFMRIG/NERRE T UKGZE FIGRE; M TL.
OSL #1 ESR Fa7r Kt ZZHEFA VIS 8] o 3X PSS 1T BEA7AE — OIS H) 22, (H KRR XA
it. QIEFRERIRERZ T . =ik, Bzh. REENRWN T 'Be REFMIMER. TL.
OSL FI ESR NI AT GE PR AFE i A 78 A WR A AR = S BEEREl . @ —Fiml e



&, NEEFRILRE S, OEE AR IMER . JATHIAE S DX501 ) OSL 44K
N 36.3x2.8 ka, XFTM.T MIS 3, FFA T I LL [ BBIgZ b5 H & 5 RN {HE—) OSL
FERATITEENS T BBUEH A H 2 18 o H IR B B3 Hh X () 411927394204 B 7%, MIS 6+
MIS 4. MIS 3 F1 MIS 2 UK ) IE R FEIR 2 H S W AR R AFTE Y . T B0 UK N A FH i b0 5 2
AR, BRITEEZ I T/E (BIETIREEMEREE) A REm A

OSL HEAR 45 S 7R 1 B AR TR 5 H X AR VR UK A UK )T AE FH AT 40434 3 3H: MIS 3 B3 R,
LGM FHMGEOK o 3 IRUK)IHE I AR s/ . 7E MIS 3 BRFE L2 i, BIgEYE 2 BrK
POV CBFEE MEW) KNEFFATR, EMEBEIGEI 2 T (RN RSk
B, UWINEKELIER 150K 10 km L. LGM B, UKJIELLL MIS 3 F5/h, %%
THRVKNEIFFHNTER G, RinfERIEEEYE . FAGE CB) 3K AR D o 0K 1HE B LA
KA 9 km it WRUKHARE, KR — 0245, KWk 1. 2. 3 Suk)I& I,
R AR YK DIl B 0, PR B ARUK ) Ko 3 km 245 & MBI 6. 7 S 0K)11E&FF
JE HARUGER NEE DT, KEWALS KK 3km At . MHEXHKII (4. 5. 8,
9 SUKNEE), W5 VKNGS, AR E & SO T o A KUK 0K AR R T 134,
VK)NIBGZET 2545, 3% 5 R AR YUK K T8 AL 6 S A HE 4R 9273042431 . — 3 ),

6 4

(1) Rl & ARFHAYEA R UKIHUKR Y1) OSL SEARFF G oSt Z R . UK DI i
DL FERUEDKA ) OSL A R He A BRI ARG B A v Lt . AN B 0 Lok
aEN TARIE A SR . DL UEHE R B A SO B ok N ORRE o] REANAELE A 58 4 IR
MG, ALK TR OSL MIA2 rT{E 1 .

(2) ZEAFZFIIAESE T, HEME A ST Y8 L X R UK AT BEAFAE 3 Ykukidk: MIS 3 5%
FERL L RIRUK A 5 R SR AN K3 o AT DAAA 5 b BRI DK AT S B B D ) W0 sty oK i 408
TERT MIS 2 B Bo oK) TSI, vk At 28 . 9 50K )1 34 F UK OSL AR 14.841.2 ka.
13.5#.1 ka 1 17.241.3 ka, XM TRk, KT OSL 440K 20.141.6 ka, XfM
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Abstract: The headwater of Urumgi River is one of the areas with most abundant glacial relics
and most typical glacial landforms in China. It is an ideal site for reconstructing the history of
Quaternary glaciation based on glacial relics. Numerous studies and technical dating results
make it an ideal site to test the applicability of optically stimulated luminescence (OSL) dating of
glacial sediments. Six till and overlying loess samples were collected for OSL dating. The 38-63
um quartz grains were extracted and the equivalent dose was measured by SAR-SGC method.
Various tests show that the procedure is applicable. The reliability of OSL dating of glacial
sediments is tested by comparisons with geomorphological and stratigraphical relationship and
known ages. The results show that the OSL ages are in good agreement with the
geomorphological and stratigraphical relationship, and are comparable with ages of other dating
techniques. These indicate that the samples had been well bleached before deposition and the
OSL ages are reliable. The OSL age of the lateral moraine near the Glacier Observatory is
14.8+1.2 ka; till samples near the mouth of the branch valley of Glacier No.9 are 13.5+1.1 ka and
17.2+1.3 ka; OSL age of the Upper Wangfeng moraine is 20.1#+1.6 ka. Based on the OSL ages
and previous dating results, it can be concluded that these sets of moraines were formed during
the marine oxygen isotope stage 2 (MIS 2). The OSL age of loess overlying the Upper Wangfeng
moraine (10.540.8 ka) further confirms this conclusion. OSL ages also indicate that the Upper
Wangfeng moraine corresponds to the Last Glacial Maximum (LGM), while moraines near the
Glacier Observatory and the mouth of the branch valley of Glacier No.9 correspond to Late
Glacial. The OSL age of Lower Wangfeng moraine is 36.3%2.8 ka, which corresponds to the MIS
3 stage. However, the forming time of Lower Wangfeng moraine requires further confirmed by
more sedimentology and chronology works.

Key words: glacial sediments; OSL dating; Wangfeng moraines; Last Glacial; bleaching
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