ISSN 0256-1492 FANE S N TR I L R 7S g %396 1M
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.39,No.1

DOI:10.16562/j.cnki.0256-1492.2017032001

MIS3 U ERRUELTRREXERREToMMEBREENX

BERBEY,KRAE, I ¥ F°,Rustam Orozbaev'
1. Hp [ B2 e Bk R85 0 53 BT 9 - 5 48 DU 20 M B [ R R SRR E L P2 710061

2. P ERRE B K, AT 100049

3. AR BT K 2 BERL 24 22 e L 48 N 350007

4

4. Institute of Geology, National Academy of Sciences of Kyrgyz Republic, Bishkek 720040, Kyrgyzstan

HE RNELERABEEGEUABFTRAAAE T AR ELEIATEZEL, AT PRARLFRLAL AR E LI @A
B AR C FREIBE N B EER T RBRTEREEFLAREE MIS3 Ak # LA R e et © T4 4E, 5H3F
FTTHGRE, ZREAN . (DRABEAPALCM) AREFLALRABRLEFRRK FE I GHRHIE, ZHTHE LA
HIETRE T KA AALF A ZF 2L RMERA X, (2)LGM = MIS3b B #152 MIS3 B vk & £ %694 £ i ARE
B, MIS3b B T fRik £ & &, LGM K2, M A# LR ik F 48K, MIS3b i S ey i ik R Ta S KB KRN L FTAH
X, EEHEHE, PAHEGRREEZMNES, TR TAHEAZER EARED LG IBA X,

EERE U ARE A H 1 LGM; MIS3h; Xl £

hE 45K S:P535 MEAARIRAD : A
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Abstract : Eolian loess is an important archive for understanding Quaternary environmental changes. The sedimentation rate of
loess, as an important proxy to environmental changes, is helpful to revealing atmospheric circulation and paleoenvironmen-
tal changes. With the application of various dating methods especially the high-accuracy Optically Stimulated Luminescence
(OSL) . sedimentation rate has been widely applied to the orbital-scale and millennial-scale paleoclimatic changes recently in
the study of Chinese Loess Plateau (CLP). Central Asia is also one of the main distribution areas of world loess. This paper
is specially devoted to the spatio-temporal distribution pattern of dust sedimentation rate of the Tianshan loess in order to
provide a new horizon for understanding paleoclimatic patterns in Central Asia, where sedimentation rate has been poorly
studied. Therefore, we collected the available geochronological data including OSL and " C of the last glacial loess sections
from the Tianshan Mountains of Central Asia in this paper, analyzed the reliability of age data and discussed spatial and tem-
poral distribution pattern of the sedimentation rate. The results suggest that: (1) During the Last Glacial Maximum (LGM) ,
sedimentation rate is relatively low in the west of Tianshan, but high in the Ili Basin. This spatial pattern of distribution is
closely related to geographic and atmospheric conditions as well as proximal accumulation. (2) LGM and MIS3b are the main
dust deposition stages since MIS3. In the Tianshan area, the sedimentation rate of MIS3b is higher than that of LGM. Since
the solar insolation in the MIS3b stage is higher than that in the LGM stage. the westerly will bring more moisture from the
Atlantic Ocean, Caspian Sea and Mediterranean Sea. In the Tianshan area, moisture is believed the main factor affecting
glaciers. In this regard, the scale of glacier in the wetter MIS3b period is larger than that in the LGM period, and the inten-

sified abrasion of the glaciers will bring in more fine particulate matters. (3) Sedimentation rate is low in Holocene, and the
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variations in sedimentation rate arc similar to the ‘westerly model’. We speculate that the amount of dust in the atmosphere

is relatively low in Holocene. Dust is mainly deposited under wet climate since humidity is conducive to vegetation and helpful

for dust to settle down. More moisture will result in higher sedimentation rate.
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Fig.1 Atmospheric circulation in Asia (a) and loess distribution in Tianshan area and locations of loess sections (b)
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Table 1 Locations,ages and thickness
W 2 4 8 A TR 4R FEFE /m jﬁﬁf W4 BRI SRR
TLD1 43°25'N,83°03'E a2 62.5 AMSMC A B [30]
TLD2 43°24'5"N,83°2'13"E; 1020m 100(5.1) 29 f1 % (4~11pm) SAR [17]
TLD3 43°25'N,83°03'E; (33.5) 55 TL [56]
ZKT1 43°31'53"N,83°18'58"E; 850m 18 62.7 OSL [25]
ZKT2 43°32'14"N,83°18'50"E; 900m 23 72 19 (38~63um) SAR [47]
ZKT3 43°32'25"N,83°18'10"E 22.5 46.7 AMS! C #5 4= F1 OSL [45]
P AL 2 b XY 43°27'N,83°18'E; ) 41.4 TL [25]
ZSP 42°41'24"N,80°15'00"E; 1875m 6.5 67 AMS!"C FIA ¥ (4~11pm) Post-IR [44]
7S 43°08'99"N,81°05'65"E; 1920m 4.5 56.9 AMSYC LY [25]
XEBLK 43°25'12"N,83°04'12"E; 1050m 30.7 29 £ 9E(38~63xm) SAR [23]
NLK1 43°45'36"N,83°15'00"E; 1253m 21 69 P (38~63pum) SAR [20]
NLK2 43°45'36"N,83°15'00"E; 1253m 21 35.8 FAH(63~90pum) SAR [49]
YN 44°00'N,82°00'E; (6) 9.4 TL [56]
TEH1 42°56'N,84°E; 2400m 3.05 8.5 KA (150~200pm) pIRIR [55]
TKLK 43°52'06"N,81°24'8"E; 636m (5 9.4 AMS™"C 5 WL [56]
LIW 43°50'23"N,85°07'35"E; 3641m 5(1.1) 7.1 i A (63~90um) MET-pIRIR [27]
SXG 43°26'46"N,87°30'27"E; 1636m 2(1.2) 8.7 AR A (63~90pm) MET-pIRIR [27]
LIW10 43°58'29"N,85°20'10"E; 1462m 2.8 12.6 #K A7 (38~63pm) pIRIR [19]
PNIIE(#7 DFS T 209 37 ] AR 5 L, 527 m 1.8 7 A1 9E (40~ 63pm) BLSL [48]
BYH10 44°02'27"N,87°47'54"E; 622m 30 71 KA (63~90pm) pIRIR [22]
URS 43°30'50"N,87°19'48"E; 1603m 9.4 27.4 AP (4~11pm) SMAR [28]
RSK1 43°13'N,76°51'E; 1070m 80(40) 83 AL (4~11pm) IRSL [36]
W 4 0 RSK2 43°13'N,76°51'E; 1070m 80(8) 34.2 £ A (4~11pm) PIR-IRSL [21]
FH/R#E  Tramplin 43°12'31"N,76°56'01"E; 1020m 10.5 40 AMS!C 54 [45]
Hii Romantic 43°12"31"N,77°01'11"E; 1000m 9(5.9) 35 AMS!"C A5 UL Y [45]
Valikhanov 43°10'30"N,69°19'02"E; 1000m 7.5 25 AMS" C P [45]
BSK 42°42"15"N,74°46'51"E; 1432m 30 60 A (90~250pm) SAR [18]

F X ERBI X, HP B3 Y MRS, TLD-ES M, ZKT- 52 & . XY-57 U8 . ZSP-IB J5 3% & . ZS-I8 95 . XEBLK- 14 /K i $ii 72,
NLK-J2 # 78 , YN-f 5%, TEH- K #i5 , TKLK-45 78 57 52, LYW-JE 1 75 , SXG-/K PG 8 . DFS-K < . BYH- 4 # ) . URS- 54 £ K 5% 3] i1 ifif , RSK-

Remizovka, BSK- [t 8L 5% .
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Fig.2 Age and depth of ZKT ,TLD,NLK,RSK sctions(Data from Table 1)
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Fig.3 Variations in sedimentation rate for Tian Shan loess since MIS3(Data from Table 1)
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Fig.4 Comparison of microparticle concentration of the Guliya ice core'®’ (a),age frequency distribution

of aeolian seimentation (b), and insolation at 65°N (¢)

P 5 rp I K Ll DX I AR 3 e 2 i) A2 Ak

Fig.5 Spatial variation in sedimentation rate in Central Asia
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Fig.6 Age frequency distribution of Holocene Tianshan loess

(a) and westerly climate model (b) in Central Asia™
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. LGM B 1k 22, 4 7 1 # 2 HE BU R i fIK.
MIS3b B i A 30 FR G 26 AT g 55 K AL i vk 1] &
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15> AT RE 5 A thE A N b SR AR R 2R Y B
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