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Fig. 1 The location (a) and the OSL dating (b) of ZLTC profile
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Fig. 2 The curves of major element contents, Md, ¢(>100 um) and y; of ZLTC profile
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FR1 ZLTCHEEETLE. Md. ¢(>100 pm). x:HI5EF9E
Tab. 1 The mean valve of major element contents, Md, ¢(>100 pm) and X for each layer of ZLTC profile

2 WHITR S E(%) Md  @(>100um) X
Si0,  ALOs CaO  TFe,Os KO MgO NaO (um) (%) (10*m’/ kg)
D 615 13.0 5.85 4.43 239 219 1.53 20.6 0.83 117.4
@E 599 13.1 6.65 4.62 243 221 1.45 18.5 0.76 113.7
®F 647 13.0 4.66 4.29 2.36 1.95 1.68 20.9 0.92 115.4
@ 609 13.4 6.25 4.69 232 192 1.41 14.6 0.11 130.3
G 64.1 14.6 3.14 5.06 2.59  2.00 1.50 14.0 0.38 174.7
©F 594 13.6 6.77 4.89 245 201 1.53 15.3 0.63 102.0
R2 ZLTCHIEMIRU S HHE X S
Tab. 2 Correlation analysis of geochemical indexes of ZL'TC profile
SiO, ALO;s CaO TFe,0; K.0 MgO Na,O Md
ALO; 0.392%*
CaO -0.885%*  -0.756**
TFe.0s -0.064 0.865%* -0.367%*
K0 0.263%* 0.912%* -0.653%* 0.853%*
MgO -0.495%* -0.130 0.310%* 0.019 0.138
Na,O 0.597** -0.267%%  -0.272%%  -0.563**  -0.301**  -0.456%*
Md 0.132 -0.687%* 0.207* -0.831%%  -0.588** 0.156 0.517%*
X 0.421%* 0.827%* -0.697%* 0.700%* 0.745%* -0.250%* -0.222% -0.580%*

T **ORTE0.01K (AU FRFANE, *FRTE0.05 R GO FRFEAK.
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(4) Na,O & 5 (R 42 N IEA X (R=0.517) , 1 5 w4k 2 19 40 6 1 8 A%
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B R
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100 pm FI0R7 & A0 =, FF AT HPoRi B R nT REFS n il K i R i & 4R, ZLTC 1
T QZ VTR RAR KT 100 wm FUkL S BRI R AR AR S 8 Hofl )2, DR R i k4
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Fig. 3 Loss and accumulation of major elements of ZLTC profile relative to UCC
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Fig. 4 Comparison of A-CN-K diagrams between ZLTC profile and other profiles
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IR R = AR A, A9 300 458

(1) ZLTC # iRy A2 LA SiO . ALOs, CaO, TFe,0, A E, KO, MgO,
Na,O F AT AR ; Si0, 55 CaO £ A KR ALOs. TFe,0:. KO 8 fbia#—2k,
SE G ERBERCRAEBENE; Na.O % =2 2 K/NA s ieas, 52 AR 52
M ARXT 455 5 CaO & A2 S AR i, (HAsZ ks Ve B E B2 . ] BUAS ()
TR W w2 S AR AR sE i R BE AR TR] ,  [] S s 0RR A28 A48 AL R v BV E FH IR
SN, ZLTC I u R & 5 UCC XL, HAE Camifl Na, KAEHIE, A H3E2
HH I T Ca itk .

(2) AL ZLTC H KA KAL i B R E, A AN FEER AR A
B T VAR TR AL AL R B, A TFREPEER A TY C ¥ i A3 32 FH CCY 1) 1
Z ], 55450 T Ak BN, i B A S S A B HE P — B ANIATHB)Z Z [R] 1) fb i KU Ak i J3E 25
SR, il 52 (O)2) kbR, AH A CafiNa Kimikde; 12
() A AR A3 555

(3) oG R M BER AL 2F R AE 5 R 0F 5 X 48 oy S A fb i o . 4 540
(9.6-10.5 ka BP) “Ufi th T il VR 4 4, pitt b (4.9-9.5 ka BP) IR, 4
B g (2.5-4.9 ka BP) AR+, EARBARE, Sl (2.5 ka BP
PIk) SAdFrsT .

(4) HiFR U KAE X ZLTC #1010 2= ik Ak 2# R AR AT — € 52 . 7 1.2-2.5 ka BP
IR K F 100 pm B H0RE 5 . DIBGE R WS, Ca HIUAEXT RS, OB i) Hh 5%
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Geochemical characteristics of major elements and its
paleoenvironmental significance of Holocene loess profile
in southern Shanxi, China

LI Tuoyu, MO Duowen, ZHU Gaoru, WANG Haibin, ZHANG Yifei, GUO Yuanyuan
(College of Urban and Environmental Sciences, Peking University, Beijing 100871, China)

Abstract: Based on the analysis of major elements, magnetic susceptibility, grain size and
optically stimulated luminescence (OSL) dating of samples from the Zhongliangtiechang
(ZLTC) profile in southern Shanxi Province, China, using comprehensive approaches such as
Chemical Index of Alteration (CIA), loss and accumulation of major elements relative to
UCC, A-CN-K diagram, the geochemical characteristics and its paleoenvironmental
significance are discussed. The results show that the chemical compounds consist mainly of
Si0,, ALO;, CaO and TFe,Os. The curves of ALOs;, TFe,O; and K,O have the same trend, and
the three elements come out top in paleosol layer when the climate is warm-wet. Ca enriches
while Na and K decrease in ZLTC profile relative to UCC, which possibly represents the
characteristics of loess in the source region. The climate is the main factor which influences
the feldspar weathering process, and the feldspar weathering is mostly showing up to
plagioclase feldspar weathering. The profile is in low weathering intensity as a whole, which
lies between profiles in Fufeng of Shanxi and Pengyang of Ningxia; the sequence is in
accordance with recent climate conditions in the three regions. The paleosol layer is in
medium weathering intensity, in which Ca and Na leached greatly; while the loess layer is in
low weathering intensity. Geochemical characteristics of major elements indicate that the
climate "cool-dry (9.6-10.5 ka BP) -> warm-wet (4.9-9.5 ka BP) -> warm-dry (2.5-4.9 ka
BP) -> cool-dry (since 2.5 ka BP)". During 1.2-2.5 ka BP, the content of particles with grain
size above 100 pm is the highest, the deposition rate is high, and Ca leaches relatively, which
represents the sheet erosion is strong at that time.

Key words: southern Shanxi; Holocene; loess profile; major element; paleoenvironment



