61 5 Vol.61, No.5

2006 5 ACTA GEOGRAPHICA SINICA May, 2006
12 1 1 1 1
) ) ] ]
@. , 730000;
2. , 221116)
: 6 ESR

(  osL ) , 6

7.3+ 0.8ka BP (OSL, ); 12.3+ 1.2ka BP (OSL)  15~29ka BP; 46~54ka BP;

56~65ka BP; 155.8+ 15.6ka BP  234.8+ 23.5ka BP; 453.0+ 45.3ka BP,
(MIS)2 3b 4 6 12

MIS3b , (MIS2)
(459.7+ 46ka BP  477.1ka BP)
, MIS12 ,
. ESR ; ; ; ;
(electron spin resonance, ESR) (optically simulated luminescence, OSL)

(cosmogenic radionuclide, CRN)

, , MIS16~18

[1-18]

(marine isotope stage, MIS) 3
[15-18]
, MIS3b (54~44 ka BP)
12 23 (]

. 2005-07-05; . 2006-02-18
: (40501007; 40571034; 90511007) [Foundation: National Natural Science Foundation
of China, N0.40501007; N0.40571034; N0.90511007]
(1976-), ,
E-mail:(joziao@Izb.ac.ch

491-500



492

61
, 20

40 , ,

[20-28]

, , ESR ( OSL )
2

(41°48'~41°43'N, 80°03'~80°21'E) ,
4000~5300m,
(6342m a.s.l) 4300m, 2000m
13 ( 1), ,
106.76km?, 17.9374km3 2
26km, 3.3km, $192
LS AR
2~3.5m (6342mja‘s,l) N
, 3700m 1
40km,
1.1x 108 m®* (1), 2]
' AT
80% 16 =l
WNo.17 el LU 28 57 1L
S
== F I

3
3.1

2004~2005

Fig. 1 Modern glaciers in the headwaters of the Ateaoyinake River Valley
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Tab. 1 Basic parameters of the larger valley glaciers in the Ateaoyinake River Valley

WGBSR EH  KE Gm)  BE oy B mas)  WUKE (mas)) @B (m) K (kmd)

FHE-RR B 26 3.3 4460 3060 83.56 15.7928
No. 13 6.1 1.0 4160 3460 6.24 0.5054
AT EE s k| 82 1.8 4300 3432 14.77 1.5952
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Fig. 2 Distribution of the glacial sediments in the Ateaoyinake River Valley
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Tab. 2 The ESR and OSL dating results as well as the correlated parameters and sampling sites
KEE AT E U Th KO &KE& D E
%S a0®H a0 % (%) Gy) (ka BP)
2 XSRS E GEIR 2862m) KRR 2.17 291 344 3.14 124.1 215%22
4 U FEBRA DFEMIZ 2km 0kK B 241 133 287 5.01 260.2 64.3+6.4
5 FINEIKER 1.2 148  0.016 7.52 89.5 64.4+6.4
6 8 EIKER 126 184 396 9.67 72.3 150%1.5
8 ST 1L PG X R T 38 PUEE UK R I vk K TR 1.16 234 367 11.15 271.2 56.1+5.6
9 WA BRI UK U T4 10K 198 108 278 4.31 67.7 183+1.8
11 155 FORE AR AR R UK A 121 55 358 1.37 112.4 287429
13 BEE (WK TR kiR 1.13 939 387 1.73 227.5 51.3%5.1
14 FBAEIKB-1 116 399 114 1.04 253.9 155.8+15.6
15 BREK-2 142 127 294 5.88 887.6 234.84+23.5
16 BB (B U BABOEY 1km) 194 117 3.5 1.03 246.1 54.4+54
17 UBEREOFEML 2km KKTTR TEER 34 106 27 2.19 525.4 129.1+129
FEAR G BRI ARBR Fr OU AR
18 MER/REEKNBKSKAERRK)T 154 164 346 7.12 207.5 46.5+4.7
B A4 RIER) vk
19 PERL R R IR 1 K 3544 3km AE0KRR 187 146  3.08 347 1159 272427
KQK5 WBPE (Filisk) kiR 159 135 359 32 2061.2 453.0%45.3
Kak-20#  FlE/R B UK SR kR kK 187 487 242 2 24.98+2.66 73+0.8
Kgk-19# 38 &0k (REE—-ELHmBENAN)  2.09 15 2.86 3 52.26+5.07 123+1.2
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Fig. 3 Typical ESR spectra at room temperature
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The Glacial Sediments Sequences in the Ateaoyinake River Valley,
Tianshan Mountains

ZHAO Jingdong®2, LIU Shiyin', HE Yuanging?,
DENG Xiaofeng!, SHANGGUAN Donghui*
(1. Key Laboratory of Cryosphere and Environment, Cold and Arid Regions Environmental and Engineering Research Institute,
CAS, Lanzhou 730000, China;
2. College of Urban and Environmental Science, Xuzhou Normal University, Xuzhou 221116, China)

Abstract: Ateaoyinake River, located on the southern slope of the Tumer Peak in the western
Tianshan Mountains in China, is the largest modern glaciation center. Six relative integrated
sets of glacial tills formed in Quaternary glacial-interglacial cycles were reserved in this area.
ESR dating technique (OSL dating technique as a supplementary method) was applied to
determine the ages of the glacial tills and outwashes. The dating results of the six glacial
groups are 7.3+ 0.8 ka BP (OSL, outwash sand), 12.3+ 1.2 ka BP (OSL) and 15-29 ka BP,
46-54 ka BP, 56-65 ka BP, 155.8+ 15.6 ka BP and 234.8+ 23.5 ka BP, 453.0+ 45.3 ka BP
respectively, indicating that they deposited in Neoglaciation, MIS2, 3b, 4, 6 and 12. The
results of the third set of the glacial tills demonstrate that a larger glacier advance happened in
MIS3b in this area, similar with the extent of the Last Glacial Maximum (MIS2). The age of
the oldest glacial tills consistent with the ESR ages (459.7+ 46 ka BP and 477.1 ka BP) of the
Gaowangfeng glacial tills at the headwaters of the Urumgi River, demonstrating that the
western and the middle sections of Tianshan Mountains entered cryosphere at least in MIS12,
resulting in development of the glaciers in that period.

Key words: ESR dating; Last Glacial Maximum; glacial deposit; marine isotope stage;
Tianshan Mountains



