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Fig. 1 Geographic location of the Shaolingyuan Profile of S; paleosol in Xi’an
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Fig. 2 Profile structure of the Shaolingyuan Profile of S; paleosol in Xi’an
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Table 1 Element contents in the Shaolingyuan Profile of S; paleosol in Xi'an

Bfilager G20 FE0s GO KO M0 M0 NaeO  Si0,  TiO,  ALO,  Rb Sr
(gkg") (gkg') (gkg') (gkg') (gkg') (gkg') (gkg') (gkg') (gkg') (gkg') (mgkg') (mgkg™)
Bts 9.5 65.4 10.7 22.0 21.5 0.71 18.1 500.1 3.8 122.4 120.3 146.5
Bitsl 13.0 65.3 11.3 21.8 21.6 0.73 17.5 501.8 3.9 121.6 120.9 146.9
Bts2 7.2 63.9 9.3 21.8 20.7 0.73 17.9 506.6 3.9 121.5 121.6 142.8
Bts3 6.0 66.7 10.5 22.4 21.5 0.70 18.2 494 .4 3.7 124.5 121.3 148.0
Bts-JH 732.5 20.2 341.0 8.1 9.2 0.26 3.8 222.4 1.8 54.0 53.9 147.5
BC 6.1 62.4 11.0 21.5 22.9 0.66 24 .4 503.3 3.6 118.1 105.9 144.3
Bck 672.0 21.7 321.6 8.6 10.8 0.27 8.0 220.2 1.7 51.9 51.8 148.5
L, 120.6 54.7 55.1 19.9 21.4 0.62 27.4 451.2 3.3 105.8 101.0 178.0
&S,
Luochuan — 52.1 30.0 24.9 19.7 0.90 15.6 648.0 7.2 135.4 105.0 165.9
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Table 2 Element migration rates relative to Ti of the Shaolingyuan Profile of S; paleosol in Xi’an
2 (i Layer CaCO, Fe,0; CaO K,0 MgO MnO Na,O Si0, AlLO, Rb Sr
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Bts -99.3 4.23 -83.1 -3.61 -12.5 0.02 -42.3 -3.30 0.92 3.85 -29.9
Bisl -99.1 2.13 -82.5 -5.96 -13.8 -0.14 -45.2 -4.77 -1.59 2.48 -30.1
Bts2 -99.5 -0.10 -85.6 -6.19 -17.4 0.44 -43.8 -3.90 -1.73 2.95 -32.1
Bts3 -99.6 9.91 -82.9 1.73 -9.62 0.81 -39.9 -1.14 6.16 8.35 -25.8
Bts-JH 1015 -32.3 1036 -25.3 -21.3 -24.9 -74.9 -9.60 -6.30 -2.23 50.4
BC -99.5 5.93 -81.5 0.28 -0.67 -0.95 -17.2 3.59 3.65 -2.66 -25.5
Bek 973.2 -23.5 1024 -17.0 -3.01 -17.4 -43.7 -6.04 -5.50 -1.29 58.8
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Fig. 3 Variation of element migration rates in the Shaolingyuan Profile of S; paleosol in Xi'an
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Fig. 4 Variation of chemical weathering parameters of the Shaolingyuan Profile of S; paleosol in Xi'an
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Element Migration in S, Profile of the Shaolingyuan Loess-Paleosol
Sequence in Xi’an and Its Paleoclimatic Implication

CHU Chunjie" *

ZHAO Jingbo''

(1 College of Tourism and Environment, Shaanxi Normal University, Xi’an 710119, China )

(2 College of Resources and Environmental Science, Pingdingshan University, Pingdingshan, Henan 467000, China )

Abstract The loess-paleosol sequence in the Loess Plateau of China contains a complete set of climate
environment information since Quaternary, of which the extraction uses geochemical analysis as an important
approach. In this paper, the key issue under discussion is whether the knowledge in the past coincides with
the profile configuration and soil properties of the S; paleosol developed during 336 to 307 ka BP in the
Guangzhong region and the paleoclimate conditions under which it was developed. For that end, this study
took the Shaolingyuan profile of S; paleosol in Xi'an as subject, for exploration of, element migration in
and chemical weathering characteristics of the profile and their implications in terms of paleoclimatic change
through field investigations and geochemical analysis. The authors conducted three field investigations
in March, 2014. Based on the field observation and measurement, the author divided the S; profile in
configuation and collected 61 soil samples, one every 8 cm on average along the profile for analysis of,
chemical composition and CaCO; content. Geochemical elements were determined with a PW2403 X-Ray
fluorescence spectrometer analyzer of the Holland Panalytical Corp., and CaCO; was with a BW14-08.53
calcium analyzer of the Holland Eijkelkamp Corp.

Results show as follows: The profile could be divided into argillic horizon (Bts) , weathered and

leached loess horizon ( BC ) and CaCO; nodule illuvial horizon ( Bek ) in the light of development of
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ferruginous clay film and migration of CaCOj;, and the argillic horizon of the Shaolingyuan Profile S; was
formed of three layers ( Bts1-Bts2-Bts3 ) . In Horizon Bts, migration of Ca0O and CaCO; was the most
significant, with leaching rate reaching up to —=99.31% and -83.06%, respectively, and that of Sr, Na,O and
MgO was significant, too, but Fe,0;, Al,0; and Rb accumulated slightly, particularly, Al,O; and Fe,O; in
Bts3 layer. The Shaolingyuan Profile of S; paleosol lied in the transient phase between the primary weathering
stage and the moderately strong weathering stage, with weathering displaying a rising order of BC < Bli2 <
Bltl < BIi3 in intensity. The Bts3 layer had basically completed the primary chemical weathering process
characterized by leaching of Ca and Na, but had not yet started the next process characterized by leaching of K.
In the light of migration and accumulation of CaCO; and Fe,05, it could primarily be determined that the soil
of the Bts3 layer was slightly alkaline during its development, and the soils in the other two layers, Btsl and
Bts2 were alkaline, and, the Shaolingyuan profile S; belonged to yellow cinnamon soil. During the period of
S; paleosol development, the annual mean precipitation in Xi’an region was calculated to be around 800 mm.

Key words Peleosol; Element migration; Chemical weathering; Paleoclimate; Shaolingyuan in Xi’an

(SREHRIE: iha)
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