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Table 1 "C ages of some horizons in CGS3a and their calibrated results

)R I (m) HCAERE (a B.P) PAEALIE (cal. a B.P.) DAERTEL REEHR A
25LS i 6.9 22071+397 26601757 AL Cal. 5.01
27LS i 7.32 24285+459 29115+596 AHLET Cal. 5.01
29LS i 7.73 264574556 31183+505 AL Cal. 5.01
31LS i 8.13 29610+£774 33798+670 AL Cal. 5.01
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Table 2 TL dating results and related parameters of some layers in CGS3a and some correlated layers

DI E - R Y VA R (m) U0 Th(10) K(%) EFFmMGy)  MFIE(Gy)  TLAER(a B.P)
TGD629-22D H13f 5.74 2.79 8.90 2.11 1.32 29.63x10° 2540042000
BSD14-26FD 7.08 247 9.70 1.79 1.19 32.41x10° 272002400
BSD6-28D 7.57 1.35 5.30 2.30 1.15 35.188x10° 306002900
BSD4-30D 7.90 121 4.80 2.38 1.15 37.04x10° 3220043150
BSD2-34D 8.86 1.34 4.10 2.11 1.04 37.04x10° 356003440
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Table 3 The distributions of primary chemical elements, (TOFE+ALQO;)/SiO, and CIA the sedimentary facies of the CGS3a

T D(50) FD(13) L(3) LS(73)

bRl eS| piiREe| T2 L T L Ty
Si0,(%) 72.53~90.02 82.75 56.56~75.43 67.84 49.67~54.09 51.48 44.98~77.26 54.73
ALOy(%) 5.17~11.47 8.76 9.88~12.72 10.99 14.11~14.77 14.52 9.98~15.37 14.05
TOFE(%) 1.40~2.90 2.08 2.90~5.40 3.92 5.50~6.30 5.87 2.90~6.90 5.61
(TOFE+ALQ,)/Si0, 0.09~0.20 0.13 0.18~0.32 0.22 0.36~0.42 0.39 0.17~0.47 0.37
CIA 39.66~55.64 50.92 52.15~62.15 56.86 64.99~66.67 65.96 53.29~68.26 64.57
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East Asian Monsoon Variations from Records of Primary Chemical
Elements on Millennium Scale in Badain Jaran Desert
of China During 35 000-25 000 a B.P.

Guo Yihua', Li Baosheng™, Niu Dongfeng®, Yang Yi ¥, Wen Xiaohao’, Si Yuejun’

(1. Guangdong Open Laboratory of Geospatial Information Technology and Application, Guangzhou Institute of Geography,
Guangzhou 510070, Guangdong, China; 2. School of Geography, South China Normal University, Guangzhou 510631,
Guangdong, China; 3. State Key Laboratory of Loess and Quaternary Geology, Institute of Earth Environment, Chinese
Academy of Sciences, Xi‘an 710061, Shaanxi, China; 4. Geological Publishing House, Beijing 100083, China;
5. School of Geography and Planning, Guangxi Teachers Education University, Nanning 530001, Guangxi, China)

Abstract: The CGS3a segment of the Chagelebulu section in the southeastern of Badain Jaran Desert, records
five and a half sedimentary cycles consisting of alternations between dune sands or loess and overlying fluvio-
lacustrine during 35 000-25 000 a B.P. Based on the analysis of primary chemical elements (139 samples)—
Si0,, Al,O;, TOFE(Fe,Os+FeO), we found that:1) The variation of the primary chemical element content shows
five and a half chemical element cycles, which are approximately consistent with the sedimentary cycles. 2)
Among SiO,, ALO;, TOFE, (TOFE+AlO;)/Si0O, and CIA, SiO, has the highest content in the CGS3a (range:
44.98% -90.02%, average: 65.96%), followed by AlLOs (range: 5.17%-15.37%, average: 11.87%), and then
TOFE (range: 1.40%-6.90%, average: 4.19%), (TOFE+Al,O;)/SiO,(range: 0.07-0.47, average:0.27) and CIA
(range: 39.66-68.26, average: 58.97). 3) The contents of SiO,, ALOs, and TOFE significantly differ among the
different sedimentary facies. The average SiO, content is higher in the dune sands than in the fluviolacustrine
and loess, whereas the average ALLOs, TOFE, (TOFE+ALQO;)/SiO, and CIA contents are higher in the fluviola-
custrine and loess than in the dune sands. This study suggests that the peaks of SiO., contents and the valleys of
ALO;, TOFE, (TOFE+ALOQO;)/Si0,, and CIA contents in the dune sands and loess represent the dominant peri-
ods of East Asian winter monsoon, the valleys of SiO, contents and the peaks of Al,Os, TOFE, (TOFE+ALOs)/
Si0,, and CIA contents in the fluviolacustrine reflect the dominant periods of East Asian summer monsoon.
Therefore, we suggest that the CGS3a segment experienced at least five cold-dry climates and six warm-humid
climates during 35 000-25 000 a B.P. Of these, the warm climate fluctuations (23LS, 25LS, 27LS, 29LS, 31LS,
33LS) correspond well to the Dansgaard-Oeschger events (D/O3-D/OS, ie, 25 000 a B.P., 26 000 a B.P., 29 000
a B.P, 31 000 a B.P., 32 000 a B.P,, 35 000 a B.P.) recorded in the Greenland Ice Core Project (GRIP). More-
over, the cold period (28D, 30 600 a B.P. £ 2 900 a B.P.) correlates well with the Heinrich Event H3 (approxi-
mately between 29 000 a B.P. and 31 000 a B.P.). The abrupt changes of East Asian monsoon recorded in the
CGS3a segment correspond well to Dansgaard-Oeschger climate fluctuations and Heinrich events, whicha indi-
cate that the East Asian monsoon was probably affected by the climate changes in the North Atlantic. This
study offers significant geological evidence to support the East Asian monsoonal millennial scale climatic fluc-
tuations, which is the regional response to the millennial scale climate changes from the North Hemisphere in
China’s deserts during 35 000-25 000 a B.P.

Key words: Badain Jaran Desert; Chagelebulu section; CGS3a segment; primary chemical elements;

East Asian monsoon variations on millennium scale



