o545 2255 5 1) K b PR A 4R Vol.45, No.5
2025 4= 10 A Bulletin of Soil and Water Conservation Oct., 2025

BENLFTRIETHRIRIDD M
i 3R U AR H0 IXLAL HAE

1,2,3 N = 1 ISR /4 > 1
FR, wE#, REFE, R AR
(1AL IR MR 4B, 3T 5 AHE 116029; 2.9 HE K2 = VWA 25 5 56 40 7 WRFA1
FRAEBFST G #0365 100165 3. 7516 09 HE W2 26 7 6 I 5 RO BF 93 , 75 7957 810016)

A OE: [AR] BAURID U M R W A2 T R AL 3O YA L, 07 U0 M A 2 XA T B2 01 2 [A) RRAE, 73HF
SR M 3 W) B Ak 2 KUAR Y T2 T IR R Dy R IR R R 0 VD M b 3R ) I A8 S AR A R v AR S AR AP R
HETARRMER AR . [k | @ RAE ST 118 A BHRID U s R DU AL B, BT £ 1k 2 KUk 4
B, A E R 18 B CCIAD BHE A KL B (W IP) GRHE A A2 58 B0 (PIAD |, L B 4378 57 48 B (IC V) il iy
BRAL 250 = A B ITA R 0 V0 3t 3 38 25 ) XU RRAIE , JF 280350 52 il DB RAE B TR R . [ 4528 ] OFFRID
b 3 B AR AL A2 KA ) H0) 45 B B, AN T3] 288 B 0 3t g = XA R 88 2 S R T A o T g 8 v 78 3t IXC A 27
DR, 32 i e T JFG AL 3t X, e 3 D00 AR o AR, A WA R U0 AR W A 3 5 DLAR ) KU LA ARHIC 1 KU Sy
F AL T Na, CaBir Bro @l dd ¥y J8 40 31 = £ 141 | R B0 — 0 A 23 A, 46 7 AL 24 T8 R R AR 5 h i M A
B 2 AR AR, ENIE DLAR W B B0k A R PEAE 2 o IR X B0 A A 28 SRR 2 ik 2 T XA AR T A
B 26 HE TR T KA R A AT o O U0 A 4 ol XUAR A T 1y S22 PR 36, 0l 7 o~ XA i 2
TR BEAR O, v Ml AR A A 2 XA B B S B RE OG0 e &b, ORI St 2 5 B CTA A e A= 78 b, R T 5 e 2%
WALRBE . [4538 ] BHRID U #2752 SR AR 88 - R i S 7 )RR AAE < 90 1R Ja8 P b R A 1 ) 537 XL Ak
Hefilt, IR B 2 8] 22 52, LAY S o R — 2P WO T XA B 3 2 5

KGR TR ; RUEE; ¥MEER; B/RDDH

XHEkFRIRED: A XEHS: 1000-288X(2025)05-0025-10 R E S XS K03, P596

XESH: K, WS, BEEE, W e TR ID R RRI0 U SR TR KA R AR T ] K e R
FRim it , 2025,45(5) : 25-34. Jia Feifei, Shen Xueyan, Wei Lulu, et al. Weathering characteristics of surface
sediments in Horqin sandy land revealed by major chemical elements [J]. Bulletin of Soil and Water
Conservation, 2025, 45 (5) : 25-34. DOI: 10.13961/j. cnki. stbetb. 2025.05.008; CSTR: 32312.14. stbetb.
2025.05.008.

Weathering characteristics of surface sediments in Horqin sandy
land revealed by major chemical elements

Jia Feifei"*?, Shen Xueyan', Wei Lulu', Xu Chenglin'
(1.School of Geographical Sciences, Liaoning Normal University, Dalian, Liaoning 116029, China; 2.Ministry of
Education Field Scientific Observation and Research Station for the Sanjiangyuan Ecosystem at Qinghai University , Xining,
Qinghai 810016, China; 3.Guinan Desert Ecosystem Positioning Observation and Research Station, Xining, Qinghai 810016, China)

Abstract: [ Objective] Using the chemical element records of surface sediments in Horqin sandy land as an entry
point, this study aims to reveal the degree and spatial characteristics of chemical weathering, analyze the main
factors influencing the chemical weathering of surface materials, and provide a scientific basis for further
understanding the migration processes of surface materials in Horqin sandy land, as well as for its ecological
protection and restoration efforts. [ Methods] 118 surface sediment samples from Horqin sandy land, and were

collected and analyzed multiple chemical weathering indices, including chemical alteration index (CIA)D ,
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plagioclase weathering index (WIP) , plagioclase index of alteration (PIA) , Compositional varibability index
(ICV), and geochemical triangular diagrams were utilized to assess the spatial weathering characteristics of the
surface sediments in Horgin sandy land. Meanwhile factors influencing regional weathering were also investigated.
[Results] O Horqin sandy land as a whole was in the initial stage of chemical weathering, with insignificant
differences in weathering degree among different types of sandy land. The chemical weathering intensity in the
southwestern and central regions was slightly higher than in other areas. while the surface sediments exhibited low
maturity and were primarily composed of first-cycle sediments. Weathering was dominated by plagioclase
weathering, in the stage of Na and Ca leaching. @ Provenance discriminant diagrams and binary functional
diagrams indicated that the geochemical characteristics resembled those of intermediate-acid granites. This
confirmed that the parental rocks of the sediments were mainly derived from intermediate-acid granites. The rock
types and mineral composition of the source area determined the initial conditions for weathering, thereby
influencing the weathering process. & Climatic conditions were a significant factor controlling weathering.
Chemical weathering intensity in the western part of the sandy land correlated with temperature, while in the
eastern part, it correlated with precipitation. Additionally, sedimentary differentiation also caused variations in
CIA values, consequently affecting chemical weathering intensity. [ Conclusion] Chemical weathering in Horqin
sandy land exhibits an ‘overall weak but locally heterogeneous’ pattern: Provenance attributes (intermediate-acid

granites) establish the weathering foundation, climate drives spatial differences, and sedimentary differentiation

processes further exacerbate the variations in weathering intensity.
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Fig.1 Distribution of sample points in Horqin sandy land
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Table 1 Calculation formulas and significance of chemical weathering indices and other auxiliary indicators
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Table 2 Comparison of various weathering indices for
different types of sandy lands
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Fig.3 Spatial distribution of chemical weathering indices CIA, PIA, WIP and ICV in Horqin sandy land
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