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Fig.1  Location and sampling of the Qidingshan section
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Table 1 Main element contents in the red weathering crust from the Qidingshan section
EAS VR /m Si0,/% ALO,/% Fe,0,/% K,0/% Ca0/% Na,0/% MgO/% Ti0,/%
QDS1 24 63.13 18.56 4.62 226 0.88 0.24 0.45 0.67
QDS4 3.0 61.42 19.59 5.14 2.34 0.77 0.16 0.51 0.69
QDS7 3.6 63.28 18.73 4.69 2.18 0.75 0.20 0.43 0.64
QDS10 42 64.89 17.97 425 2.03 0.85 0.27 0.42 0.56
QDS13 4.8 63.39 18.62 4.85 2.06 0.76 0.24 0.47 0.64
QDS16 5.4 63.10 18.66 4.58 2.07 0.80 0.28 0.53 0.65
QDS19 6.0 64.44 16.93 4.70 1.97 0.82 0.37 0.58 0.61
QDS20 6.2 63.28 17.58 443 2.04 0.87 0.41 0.67 0.61
SEAAE 63.45 18.40 4.68 2.13 0.80 0.25 0.49 0.64
T2z 1.04 0.71 0.27 0.11 0.06 0.07 0.07 0.04
QDSHF 2.55 0.57 0.30 0.07 42.15 0.01 13.45 0.02
uces 66.00 15.20 5.00 3.40 4.20 3.90 2.20 0.50
IR AR 48.97 34.13 10.03 0.55 0.28 0.10 2.06
=R 58.10 17.61 11.28 0.49 0.27 0.03 0.37 1.58
P R o 0.33 0.09 0.09 0.02 55.71 0.01 0.34 0.01
BP0 35.06 28.61 16.52 2.07 0.36 0.13 1.10 1.26
iR SE S S 3.00 1.36 0.87 0.15 30.29 0.18 18.07 0.17
iR = 50.90 21.82 7.52 7.04 0.47 0.34 1.39 0.72
WIre & A 18.95 7.56 2.18 3.50 34.60 0.28 1.00 0.25
PO 22 Z b ne 46.04 2251 13.36 3.40 0.13 0.17 1.82
PG H s 48.98 24.28 12.12 3.05 0.08 0.24 2.31
T Ao 50.04 23.13 11.09 4.28 0.17 0.26 2.72
HAr AR 48.75 23.73 11.90 3.71 0.10 0.35 245
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Fig.2 Geochemical index for the Qidingshan red weathering crust section with a depth curve
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Table 2 Geochemical indicator average in area where the weathering crust is located

[X 3582 Bk Jesire R, S/A SIF S/R A/CNK A/NK CIA ba
PN 23 107 2.44 13.02 2.05 26.85 44.83 97.36 0.19
=RV 24 103 5.61 13.74 3.98 16.26 30.03 94.21 0.12
BN 26 105 2.08 5.66 1.52 9.16 11.62 91.44 0.21
iR 28 109 3.97 18.05 3.25 2.41 2.66 71.37 0.58
[if &-E A [q1] 32 91 3.48 9.19 2.52 5.37 5.68 84.31 0.39
e 7e A 33 109 3.43 10.77 2.60 6.31 6.55 86.32 0.40
HEER 33 97 3.68 12.03 2.82 4.30 4.56 81.12 0.53
Hfr s 33 105 3.49 10.92 2.65 4.96 5.16 83.22 0.46
IR 39 121 5.88 36.12 5.05 4.41 6.75 85.38 0.30

K3 RUEHER U ZERS S ENEXES T

Table 3 Correlation analysis between geochemical indicators of the weathering crust and longitude and latitude

A S/A SIF S/R A/CNK A/NK CIA ba
i 0.41 0.58 0.50 -0.83 -0.81 -0.85 0.68
2 0.37 0.74 0.51 0.05 0.08 0.18 -0.28

VE « B 7 R 7 T IR R A XA 2 M Bk AL 2 R B
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Development Characteristics and Regional Comparison of Loess-
covered Red Weathering Crust in Southern Liaoning
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Abstract: By analyzing the geochemical characteristics of the loess-covered red weathering crust in the Qidingshan
area of southern Liaoning, the development characteristics are studied and compared with those of red weathering
crust in Hunan, Guangxi, Guizhou, Yunnan, Tibet, Shanxi, and Gansu in order to understand the development
characteristics of loess-covered red weathering crust and provide a preliminary basis of the spatial difference of its de-
velopment characteristics in different regions. The chemical element experiments show that the average distribution of
the main elements for the red weathering crust in the Qidingshan section experiences the following trend: SiO,>
ALO,>Fe,0,>K,0>Ca0>Mg0O>Na,0. CIA is between 83.19-86.89, Ba is between 0.26-0.35, A/NK is between 6.10
and 7.47, A/CNK is between 3.93 and 4.99, S/A is between 5.24 and 6.47, and S/R is between 4.53 and 5.50. The
conclusion shows that the red weathering crust from the Qidingshan section has a positive weathering sequence,
which is the product of weathering the underlying bedrock. The chemical composition is mainly composed of SiO,,
ALO,, and Fe,0,. The sum of the three is more than 86%, which constitutes a reductive environment, indicating
desiliconization and deironing. This stage develops in a subtropical climate with a high level of chemical weathering.
The climatic conditions of the red weathering crust development are provided in Liaoning Province from 116.13 Ma to
90.48 Ma and from 17.70 Ma. to 9.44 Ma, combined with the residual red weathering crust and stone bud, and can
be considered to be from the mid-Miocene or earlier. The red weathering crust of southern Liaoning was a two-stage
development process before the Quaternary, namely, the flattening-shelling, cutting-reddening period. The Quaterna-
ry has only had a cutting - reddening period. The element characteristics of the red weathering crust of Hunan,
Guangxi, Guizhou, Yunnan, Tibet, Shanxi, Gansu, and Liaoning are highly consistent. The weathering intensity
and direction in each region are similar. Except for the weak desiliconization, deironing, and aluminum-rich trend in
southern Liaoning, other regions indicate a trend of desiliconization and aluminum-rich ironification, which suggests
that the loess-covered red weathering crust is in a reductive environment. The latitude and longitude factors have simi-
lar effects on the desiliconization and aluminum-rich ironation process of red weathering crust. Compared with the lon-
gitude factors, the latitude factors have a greater influence on the alkali metal and alkali metal leaching of red weath-
ering crust. In general, under the premise of less influence from the parent rock, the climatic factors under latitude
control are the main factors determining the development of red weathering crust.

Key words: red weathering crust; chemical weathering; regional comparison; southern Liaoning



