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1
Table 1 The OSL age sequence of TKP section in Yili Xinjiang
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Fig.2 The change of trace element content and OSL chronology with depth in TKP section
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Table 2 Correlation matrix of trace elements in TKP
Ni Cu Pb Zn Rb Th Sr Ba Ti AY Cr P Nb Y Zr Mn La Co
Ni 1.00
Cu 0.98 1.00
Pb 0.87 0.87 1.00
Zn 0.99 0.99 0.88 1.00
Rb 0.81 0.84 0.80 0.85 1.00
Th 0.87 0.86 0.8 0.89 0.84 1.00
St -0.11 -0.08 -0.21 -0.16 -0.48 -0.35 1.00
Ba 0.14 0.15 0.13 0.17 0.37 0.17 -0.42 1.00
Ti 0.78 0.72 0.65 0.75 0.43 0.70 -0.06 -0.27 1.00
v 0.98 0.96 0.87 0.98 0.78 0.87 -0.13 0.08 0.82 1.00
Cr 0.98 0.96 0.84 0.97 0.74 0.8 -0.09 0.06 0.8 0.99 1.00
P 0.75 0.72 0.55 0.74 0.41 0.59 0.12 -0.14 0.85 0.78 0.81 1.00
Nb 0.70 0.64 0.63 0.69 0.54 0.75 -0.34 -0.21 0.91 0.74 0.75 0.69 1.00
Y 0.72 0.66 0.63 0.71 0.48 0.73 -0.23 -0.26 0.96 0.77 0.79 0.78 0.96 1.00
Zr -0.17 -0.24 -0.20 -0.19 -0.32 -0.06 -0.07 -0.50 0.39 -0.07-0.04 0.24 0.43 0.48 1.00
Mn 0.89 0.8 0.80 0.8 0.74 0.81 -0.17 0.07 0.76 0.88 0.87 0.64 0.73 0.73 -0.03 1.00
La 0.76 0.76 0.72 0.77 0.72 0.75 -0.24 0.12 0.62 0.76 0.75 0.55 0.63 0.62 -0.06 0.69 1.00
Co 0.98 0.95 0.88 0.97 0.78 0.8 -0.13 0.07 0.81 0.98 0.98 0.74 0.73 0.76 -0.10 0.89 0.76 1.00
3 TKP R
Table 3 Final load of R-type factors and variance-cumulative percentage of trace elements in TKP
F, F, Fy F, F, F;
Ni 0.974 0.974 -0.124 v 0.979 0.979 -0.041
Zn 0.974 0.974 -0.164 Cr 0.976 0.976 0.008
Cu 0.953 0.953 -0.188 Mn 0.908 -0.027 0.026
Pb 0. 884 0. 884 -0.203 La 0. 808 -0.104 -0.087
Th 0.913 0.913 -0.131 Co 0.974 -0.055 0.120
Rb 0.810 0.810 -0.453 Y 0.835 0.492 -0.206
Sr -0.214 -0.214 0.273 Zr -0.009 0. 866 -0.383
Ba 0. 066 0. 066 -0.791 P 0.780 0.354 0.229
Ti 0.856 0.856 0.479 Nb 0.822 0.417 -0.319
12.175 2.579 1.436 12.175 2.579 1.436
1% 67.638 14.328 7.976 1% 67.638 14.328 7.976
1% 67.638 81.967 89.942 1% 67.638 81.967 89.942
F,\F, F, 18 o F,
67.64% 14.33% 7.98% 14.33%
89.94%( 3). . 4 F, Ba~ Rb. Cu. Zn-+
F, Rb.Cu~Zn.Ni.Cr.Mn. Ni.Cr Mn.Th.V.La.Pb.Co
Th.V.La-Pb.Co.P.Nb. Y. Ti Zr Sr-P.Nb.Y.Ti
Sr P.Nb.Y.Ti
0 Ti. P °
F, Sr F, o Ni F, Zr (r<-0.5)
Cu Rb.Zn.Cr-Mn.Th.V.La.Pb.Co Ba.Sr.Ti.P.Zr
( TOC) F,
( 4)-
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Paleoclimatic Significance of Geochemical Elements from Takermohur
Desert Xinjiang since Late Holocene

JIN Jian-hui' > LI Zhizhong' > CHEN Xiuding' > LING Zhi-yong’
CAO Xiang-dong® WANG Shao-pu’

(1. School of Geography Science Fujian Normal University Fuzhou 350007;
2. Key Laboratory of Humid Subtropical Ecosystem and Geography Ministry of Education Fuzhou 350007,
3. School of Geography and Tourism Xinjiang Normal University Urumgqi 830054)

Abstract Takermohur desert is located in Yili valley of west Xinjiang which is also situated at semiarid desert geo—
chemical environment in mid-atitude westerlies of northern hemisphere. In the center of the desert we observed a
continuously sedimentary profile ( with 3. 6m outcropped thickness) which is formed with alternative aeolian layers and
paleosol layers. On this profile we collected 72 samples with Scm equal interval and 3 samples for OSL dating. In the
laboratory we tested 18 trace elements content with X—ay fluorescence and grain-size composition with laser particle
sizer for all 72 samples. Also we tested the content of CaCO; and TOC of all samples. On this basis we carried out
correlation analysis and factor analysis for the content changes and assemblage of trace elements and the ratio of Sr/
Ba. According to the different geochemical environment which is indicated by trace element migration with different
geochemical properties and the ratio of characteristic elements we discussed the paleoclimatic characteristics which
are recorded by trace element shift and accumulation of different layer in the profile. Based on the OSL time scale we
reconstructed climatic sequence since 3.71 ka BP  which contrast the changes of grain-size composition CaCO, and
TOC content and refer to the optimal cluster analysis of different parameters. On the whole the climatic changes of
late Holocene in research area could be divided into 5 stages: 3.71 ~3.06 ka BP cold and humid; 3.06 ~2.78 ka
BP warm and arid; 2.78 ~2.10 ka BP cool and humid; 2.10 ~0.50 ka BP cold and humid; 0. 50 ka BP to pres—
ent changed from cold and humid to warm and arid. During the cold-humid climatic period paleosol developed and
grain-sizes of the layer are finer and amount of CaCO, and TOC increased. The accumulation of trace element such
as Ti.P.Nb et. al which indicates the humid sediment environment increased and the ratio of Sr/Ba is decreased.

During the warm-arid climatic period aeolian layers developed grain sizes are coarse amount of CaCO; and TOC at
a relative low and accumulation of Sr et al which shows the arid environment increased so the ratio of Sr/Ba is in—
creased. In general there has been a climatic aridification tendency in the region since late Holocene. And the paleo—
climate characteristics alternating by arid and humid and climatic change stages were similar between the study area
and other regions in northern Xinjiang. At centennial scales the climatic change has teleconnection with that of north
Atlantic  which is located in the upper wind of mid-high latitude westerlies. It may suggests that the climatic change
of northern Atlantic regions as well as the global climate change is one of the most important driving factor for the cli-
matic change of the study area since late Holocene. The climate change model of the study area indicated by assem-—
blage and variation of trace elements is different from the monsoon zones in east China. It is reflected that there are re—
gional difference refer to the process of trace element migration at supergene geochemical environment under the influ—
ence of global climate change.

Key words Xinjiang; Takermohur Desert; late Holocene; trace element; geochemistry; paleoclimate



