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Fig.1 Study area and location of Xiangyang section
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Fig.2  Photos of Xiangyang section and sedimentary stratigraphic structure
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Fig.3 Variation curve of major elements with depth in the Xiangyang section
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Fig.4 Variation of geochemical weathering parameters with depth in the Xiangyang section
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Tab.3  Total variation of geochemical weathering parameters in the Xiangyang section
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Tab.4  Periodic changes of geochemical weathering parameters in the Xiangyang section
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[T o] 87.85 0.18 -0.09 0.14 0.26 0.21 -0.08 -0.09 0.19
VI asfpstiBl 86.00 ~88.23 0.11~0.20 —-0.14~0.05 0.04~0.28 0.14~0.37 0.01 ~0.45 —-0.14~0.14 -0.18~0.04 —0.01 ~0.44
Wi Ex S 87.68 0.17 -0.04 -0.06 0.14 -0.12 -0.10 -0.20 -0.13
ASLYEE 87.11 ~88.43 0.16~0.18 -0.08~0.02 -0.15~0.08 0.02~0.29 -0.26~0.11 -0.16 ~0.01 -0.26 ~ -0.09 -0.22 ~0.01
[ [} 88.65 0.16 -0.13 0.16 0.57 0.20 0.21 —0.04 0.08
IV st 87.48 ~89.48 0.15~0.17 —0.17 ~ —0.07 —0.05 ~0.31 0.13 ~0.98 —-0.17 ~0.44 —0.09 ~0.53 —0.25~0.13 —0.28 ~0.39
weg  THIE 87.48 0.17 -0.07 -0.07 0.43 -0.22 0.16 -0.15 -0.17
UL o M 86.76 ~88.23 0.16~0.18  —0.13 ~0.02 —0.22~0.18 0.15~0.94 —-0.44~0.13 —0.02 ~0.44 -0.29~0.02 —0.38 ~0.14
[ [ 88.18 0.16 -0.11 0.22 0.69 0.22 0.40 0.04 0.26
I sy s 87.20~89.29 0.15~0.17 —-0.15~0.07 —-0.01 ~0.44 0.38 ~0.97 —0.15~0.65 0.19~0.67 -0.13~0.27 -0.10~0.71
[ [ 87.43 0.17 -0.05 0.12 0.76 0.03 0.26 -0.01 0.22
T 25fpiif 86.62 ~88.39 0.16~0.18 —0.10~0.03 0.01 ~0.33 0.31~0.99 —-0.16~0.40 0.12~0.56 —0.08~0.17  0.05 ~0.54
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6.2 mPL R HERr (BB 1~ B Be 1) ih 2 sh i ) 5
WU K, 6.2 m DL B4 (BB IV ~ B Bt
VIL) i 25 5 3l i 52 55 50 3 A8 97> o
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4.1 FEFEREEMNGE

23T T6 T 1) BT AR A R AR E © 2 T R
AR 10 AR SO TR N B BE S A 1 B
o Nof A AR K, DT A5 2B 52 350 1 00 A7 AR i, B
WHE0.4.0.8.2.4.8.4H/M9.1 m WEMLHH K18,
41 110 780 F1 850 ka '3 | Jt T 5 s 4F L 12 2|
S, R M R A s R A0 3 ST T T A B B
ER—ER A H G 9.76.9.7.28.6.2.3. 1,
2.46.0.8 m AbA4FE AR K E 43 0 % B F 916,840,655
534 188 116 F1 41 ka (3 5) . M4 bR AFELCAL A
B, SRBEVRE S 9.76 m (1 1] BH ) 1 46 HE AL T 2
916 ka,

RS RARIEENERER -REEX

Tab.5 Time - depth model of each stage in the Xiangyang section

W Bt TREE L/ m AEARIX [E]/ ka
MBI 0.80 ~0.00 41 ~0

B Bt VI 2.46 ~0.80 116 ~41
B v 3.10 ~2.46 188 ~116
B v 6.20 ~3.10 534 ~ 188
B B 111 7.28 ~6.20 655 ~534
Bt 11 9.00 ~7.28 840 ~ 655
B 1 9.76 ~9.00 916 ~ 840

4.2 EAFIEESHESEEX
4.2.1  RARRRAE BT Sz WA AR X

I B 020+, DUk 0 kS £ Skl 08 3 Bt
BhORIARAN A B, BE R BOR, B AR B4y, A
PALLE O 3, BB, TR T 8% U T ik
J7 B B RN B, B B AT, P LK B A
oy BT R OT R IR B AR
fhSRAE, 38 3 X 18] B T SiO, L AL O, (Fe,0,.K,0,
MgO CaO Al Na,O £ Ft & £ 50 K 2 AT 70, & B 1]

BH ) 17 3 2EAE 2% B4 Ol Si0, (AL Oy Fl Fe, O, , i3 B
H T B 0 AR BB AR AL s R, 25 )
1 CIA {H DA S # woe R T B 0L, 15 1 i Sio,
IR E R AR IH D) Si0, (AL O, fil Fe,0, =%
GREZ, LIREEAERI A 916 ka LK i) 1 40
e O BT AR X R I ol AR B RO

Gl T = T e ok R R St AR A ]
PR ORAR I, 1 RS B B A, 1 T8
iR N A = RN SN R G 3= RN P SN RN
BERUCIREEAE R 2 B0 WRa L2 U EIREA 6
Y R B0 2k A UL 5 Si0, \MgO (K, 0 (Na,0 \BA 2 3 I
FFI 4 i ALO, Fe,0, CIA 2Bl F &4, Fe,0, .
ALO, WEHERE S Si0, WiT W 2 B e & Wi/,
FHLY 916 ka LA iz ) 10 JIr s W Ay 19 36 3 RN XL
i B 1 R A U5 B, B R Tl A AR AR
Thhb F RS AH BT Tk, s
WAL IR T HT B9 AH SC B 5T R, H S TR Xl
A R T DOk B AR R AR 2k B, (AL TE
e R T ) S 43 B ) B AR AT b B AR B Ol
PO B CaO AL, WA T —
JBT 7, CaO 5 5 18R T B0 S ERBE Y Hi%
HI T CaO &8 & & S i s Tl B3 x5 %
GAR A RE L T X AL T VT g 0 44T b X, B 2
P B 0, H R TR AR R SRR Wi 2 i K
iR )Z CaO WV T8 BVEAR A 7 B VE T, 3 1M 8 A
I rp B Ca B A B M2 R R R i 4 Y B
G0 S — AT S R T R A X R
i SR BRI HL T B S A 258 .
4.2.2 KB R Wt SRR X

WIHT TR IS 2 916 ka LR BF5T X 1E 1% 15 2
JEE R0 R 58 32 T H EL AT AR 5 1 R A PR T
DEI BT8R v AR 43t 7 A B SR B, %
WIBIF 9 DXty A G R A ok 22 A S 3 1 R X 2 2
AR im0 i A8 A TR s A B B A A — 2B
18 PN S 8 3 o

BB Ll ad B AR5 n] DL % B A T
SR SLLL A R IRER , LR 0 JTORS + Kokt + 0 32, i
BhORLARAN B ah B B R AR AR, R £
LT+ 5 Rk 1 16 W SO S, BB 5 5 AL O
CIA B, HA Tl |2 EF#a#HGALO, Fe,0, &
LR Si0, R, HILp B & W ot &R
W SRR o BRI, AT LA W F 5T Xy R
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5 CIA i 4R AE 9 ~8.55 m b ik 2l i B MR K T
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Horp )9 ~8.55 m 21 + A - UU R 8h 7 o B 4 K, A B
A AL LA R B, 8. 55 ~7.28 m YR BN S0 55 UL
PR AR X AR A &

By B TIL: 5 ) 280 21 4 J2 v 3, 4 498 2 0 A B B
I3 B, 25 R SO B B T0 /0, ot M 3 36, M 45 48
BT R ROR, AR MR AT CTA (AL O, AH X T B
BL LA T R R AL Oy LAAE o8 32, Fe, O, & £
55 Si0, 3F A8 B AE X F B B 1A s/ s o, 7
7.28 ~6.5 m Ab, CIA ALO, 3 | F}ia# 1 6.5 ~
6.2 m 5 A0, FRUIB B 1T 45 B B 10 B 0 7 3
AL B BN, B 7.28 ~6.5 m BIF 5 Xy A5
MR B XA B 5 B 1M 6.5 ~6.2 m
I 1 A I LA i B D) 2 R R

B BE IV A5 5 N 8021+ 2 T003R L 55 M 404 +
J2 B ¥ AT A 2R SE B B S0 B, B2 B
AR, IS T AR 5, PR R A % S R
@) 5T ; CIA (AL O, 78 7 DB Beh i 0K Si0, i i 2
JEIR B K, Fe, 0, (ALO, & &8 W50 H, Bk
ECRR X A U Bl i BB . TRk, AT L HE B
6.2 ~3. 1 m BF5E DXl A W W A XUAR B B 43
B K, I H A2 916 ka Lok i g Fa 5 1l A
W,

BB V 2B VIL AL & 35 B4 + 2 K30 %
)2 KAL), TS, 8 B h 4T
T B A €0, IR AR O AR - RS &5 B A, W i A
AT L2 IR B YRR B AL ALO, &
AR CIA R4 /s 29 2.58 m (130 ka) fb,
ALO, CIA }y 4 1{H,1.16 m (56 ka) &b, AL,O, . CIA
Ul s HH 3.1 ~2.58 m,ALO, CIA 5t F &%,
2.58 ~1.16 m,AL O, CIA 5 |- F+#44%,1.16 ~0 m,
AL, O; (CTA W] 3 5 K R # o BRUtk ml Do W7, 24

188 kall S M T %48, H 3.1 ~0 m A5 Xy
A T o ~ B ~ Tk,

g5 LR 1 BE R 4+ Ok ' i SR AR
22 YR I W 55 A R T B 40T ) i el AR A B Be T 2 B B
IV 21 4+ & B 2 /DA 4 U5 0 B2 38 55 A3 X
T R e | ARk, B B V BB B VIL 210 4 & B B
Wit 2 /DAFAE 3 IR, FRIHZ 916 ka LK BFIE X il <
TRAFAEL T R 5 AH X T It A e 1 A8 4, % 45
15 HAM AT 58 & % i B T 8 C Fe’ T /Fet T
@R S LT A — B R, & A ki
WAE6.2 m(2y 534 ka) F N ARAREZ,6.2 m
DU 4r (BB T~ B Be 1) fh £k 35 3 iR 22 -5 401 42 )]
BIEK,6.2 m DL EFEA (BB IV ~ B BE VID) i 26
e 2 i B 5 00 2 W] R s/ RO T 2 534 ka R BFSY
X 2L A B BORR BN g wik B AR, TR A8 Ak Lh iR 2
VIR AT RE , T IS 240 = R DR 8l 55, U0
TR AE X AR o X P A fL I 4 AT fE Sk 1 5 20 Y
WS LI TR A REE NS LR F M ES
gyt

5 &g

3 3o B 1 BH 21 A ) R R TR S R
Br, IR HC R Bk b2 S5 CIA 5 BA {H JCRiT
BRGS0 WA EE PR T %
P T G 2 b BR b 2 RRAE K T A A il R R
JEAR I LA —2EIA T,

(1) ] PHH T 5 506 % DA Fe, 04 AL O, [ SiO, Hy
FLOHARENE B EAIE, RY T 2 916 ka
PIRAZAL + HE AR T A X R i e st T B
&, wl I E R b CIA B fk B 2k B8 PR B A5 8 W U
/IN,BA 5 MgO ,Na,0 K,0 % & #i 3 K, /R % B 2
916 ka LA DXy A0 Ao 1 00 A B2 L XU Ak o2 J32 38 iy
REAR A Tl T 3 7 1] 8 AL B i 4

(2) 21916 ka LIRWFIE Xl A B AL T
YRR X W 32 5 A X T B 30 %) e [l A2 Ak o e, B B
| N = | NPTy s A B L R A A i 3 N W A [ T
J7 1) & J& B B T B2 00 A B 55 XU £ ok B A o e A1
W B TV I 3 R 5 KAk i B2 3 3 e K, S e R e 1
WY, B BE VBB B VIL A — B 1 57 10 7424k .

(3) I BHEI I 7E 6.2 m (%Y 534 ka) [N & 4845
A AR A AR AL, 6.2 m DL i B g BE 5 A



380 TR

FON

il

38 %

RULRIG R ,6.2 m DL 1 A8 7y il 48 3 i i 5 4
B /), S T 2 534 ka A5 X 41 4 Al £ DR
B ISR BB, IR AL LB 2, DURR R B A AR

FE T ISR 2T A i = DT AR B 7 0k 5, TR A B A X

SR B 1w B ) T A ], 6 R OO R
AT TR, 22 T B S e [ ] I T
Al 7 Bt AR S X 5T R R O R AL R
7ﬁ~ﬁ§7ﬁ§%1ﬁﬁ,@%Elﬂ?ﬁ*ﬂrﬁ[‘ﬁ,iqjﬁﬁﬂﬁH%’J
[LTE7 NS R ) N N 0 R U s G i i 2

&

5% .
5 % 3Lk ( References)

(U] AR, o E A VLI IS DU 20 21 - 4 AR A% B 58 B R U ) vk 39 LA >k
WA A [D]. B B K%, 2013, [DU Yan. OSL dating
of the quaternary red clay distributed in the reaches of the Yangize
River and paleoclimatic changes since the Last Interglacial period in
mid-subtropical southeast China [ D ]. Shanghai: Shanghai

University, 2013 ]

FRBEAK, AT IR, U R VIGUE 3 4 R R AL R B Be MIS 11 ~

10 1 39 6 B ok 5 38 K EF IS [, SR 2 k5, 2019, 39(3):

786 —788. [ ZHANG Huandi, HAO Qingzhen. Marine and ice core

[2

[

evidence confirms delayed buildup of arctic ice sheets during the
MIS 11 ~10 [J].
A, 25 R
3] MIS5 ] jfi P 0 AR ) o0 3R LU A B W 1y ol <A A2
BT, 2019, 26(3) : 236 —242.

Quaternary Sciences, 2019, 39(3) : 786 — 788 ]
VAL EE MD12 — 3432 35 % /ﬁaﬂ{v? MIS6
ARIE =2
[ QU Huaxiang, HUANG Baogi.

—
w
[

Paleoclimate change reflected by element ratios of terrigenous
sediments from deep-sea oxygen isotope MIS6 to MIS5 at MD12 -
3432 station in northern South China Sea [J]. Earth Science
Frontiers, 2019, 26(3) : 236 —242 ]

#OCHL, RoTY, 20, . ML R DLW3101 fL MISS
kR A E S ). W rERA R, 2019, 37(3) : 432 -
441. [ DONG XU  Yuangin,

—
~
faan

Feiyin, LI Ping, et al
Paleoceanographic information of the core DLW3101 in the northern
slope of the South China Sea since MIS5 [J]. Advances in Marine
Science, 2019, 37(3) : 432 -441]

EIRF, mEK, HILF, % P AR e 4 - L
J3 3R 2L 5 8 AR AE Rl SO R L LT]. R R o e

2018, 33 (3): 293 - 304. [ WANG Zhaoduo, HUANG

Chunchang, ZHOU Yali,

[5

[

et al. Characteristics of Holocene loess-
palaeosol particle size composition and paleoclimatic significance in
east Guanzhong, Shanxi province [ J].
2018, 33(3): 293 -304]

RAHE, L, A, S P PR P XU R Rk I
P A [J]. 45 W2 BF 50, 2019, 39 (3): 535 - 548.
[ SONG Yougui, ZONG Xiulan, LI Yue,

Advances in Earth Science,

[6

[

et al. Loss sediments and

—
~
[

—
oo
[

[9

[

[10]

[11]

[12]

[13]

[14]

rapid climate oscillation during the Last Glacial period in the

westerlies-dominated Central Asia [ J]. Quaternary Sciences, 2019,

39(3): 535 -548 ]

B R, RHEAR, W, . AR - RS L
Y AR AR Bt R SC[T). R 3R, 2018, 55(5): 1062
-1073. [ HU Feinan, ZHAO Shiwei, CHANG Wengian, et al.

Distribution of clay minerals in the Chunhua loess-paleosol sequence

and its paleoenvironmental significance [J]. Acta Pedologica

Sinica, 2018, 55(5) : 1062 - 1073 ]

A, ORACHE, TR B SR IR B o I € B AR AR AE R
SRR SCLI]. HERPRSE2A 4R, 2014, 5(2): 67 -75. [LI Yue,

SONG Yougui, WANG Qiansuo. Chroma characteristics in the

Zhaosu loess section and its paleoclimatic signiifcance [ J]. Journal
of Earth Environment, 2014, 5(2) . 67 =75
ICE, B o E T AL S 5 Y A PR B 1 45 O

[J]. 58 fF5%, 1995, 15(2): 107 - 116. [ ZHAO Qiguo,
YANG Hao. A preliminary study on red earth and changes of

quaternary environment in South China [J], Quaternary Sciences,

1995, 15(2) ; 107 - 116]

Pk, BEREA, KA, 5. L B0 0l X v g S 1 XU,
HEAR SBR[ T]. Ve B S5 a8 T, 1991, 11(2) .
97 —104. [ YANG Dayuan, HAN Huiyou, ZHOU Lvfu, et al.
Eolian deposit and environmental change of Middle-Late

Pleistocene in Xuancheng, Anhui province south of the lower

reaches of the Yangtze River [J]. Marine Geology & Quaternary

Geology, 1991, 11(2): 97 -104 ]
Wik, RILE, 220N, % LEE MR - 20+ R 50
T ESRAEAR2EMEsE [ J]. L34, 1996, 33(3): 293 - 300.

[ YANG Hao, ZHAO Qiguo, LI Xiaoping, et al. ESR dating of

eolian sediment and red earth series from Xuancheng profile in

Anhui province [J]. Acta Pedologica Sinica, 1996, 33 (3):

293 -300]
5, T, MR, . RRIBRE RO L - 4+ o

g b 3 T AT A PR BV S DO e o iR ()]
HES% 7, 2012, 49 (2). 220 - 229. [ CAI Fangping, HU
Xuefeng, DU Yan, et al. Pedogenesis of yellow-brown earth-red
clay profile in Langxi county, Anhui province and paleoclimatic
change in the Yangize River valley, southeast China in the late
quaternary period [ J]. Acta Pedologica Sinica, 2012, 49 (2).
220 -229]

AR, R, BRERAL, S B LU AR K ARG H X MISSa
2L b b R0 R B AR B Ol R L] s R,
2019, 65(5): 1217 —1228. [ NIU Dongfeng, LI Baosheng, SHU
Peixian, et al. Climate environment during MIS5a from Xiqgiaoshan
and its adjacent areas of Guangdong province: evidence from major
element oxides in red clay and paleontology [J].
2019, 65(5): 1217 - 1228]

BOKRE, w0, & P IE R A R A R R
XWFgE[T]. T 5 XK %R 5 H 45, 2020, 34(5): 133 - 139,

Geological

Review,



w3 5 T ) 55 D000 499 2 U BR A 2% 50 B I X 381
[ZENG Yongyao, GAO Lei, ZHAO Wenqing, et al. Study on the there maybe multiple cycles of “sedimentation-formation” process
paleoclimate implications of magnetic susceptibility of the red soils in the reticulated laterite of South China? [J]. Chinese Science
in southern China [J]. Journal of Arid Land Resources and Bulletin, 2003, 48(9) : 969 - 975 ]

Environment, 2020, 34(5): 133 =139 [23] MR, MEFE, ke, & A48 5 (CIA) RO 7E#r

[15] RmA, FEE, FR4A, % G TX £ 2 W oo R T Tol AR A R[], He2E AT 2%, 2003, 10(4): 539 -
FBRFAE [J]. 5 7 Hb T 5 55 U 40 M T, 2007, 27 (1) 117 - 544. [ FENG Lianjun, CHU Xuelei, ZHANG Qirui, et al. CIA
123. [ZHU Lidong, ZHOU Shangzhe, LI Fengquan, et al. The (chemical index of alteration ) and its applications in the
elemental transport features of red earth from TX-section and its Neoproterozoic clastic rocks [ J]. Earth Science Frontiers, 2003,
paleoclimatic implications [J]. Marine Geology & Quaternary 10(4): 539 -544 ]

Geology, 2007, 27(1) : 117 -123] [24] PP FEm BRI G 2T 8 38R 0 Pt Lok KA

[16] BozE, Jeik, SUETE, 4. Bk &0 I DX 1 Ik &) i 45 oy 22 B A LK A [D]. dext: o b 5T K %, 2014,
20 M ER AL R AE My S 2 [T, i b E AR dR, 2015, 17 [ PENG Shasha. Pronounced changes in atmospheric circulation
(5): 699 —708. [ LING Chaohao, LONG Jing, JIA Yulian, et and dust source areas during the Mid-Pleistocene implicated by the
al. Geochemical characteristics and palaeoclimate significance of Huining loess-soil sequence from the northeastern margin of the
the quaternary laterite of Tutang section in Poyang Lake region, Tibetan Plateau[ D ]. Beijing: China University of Geosciences,
northern Jiangxi province [ J]. Journal of Palaeogeography, 2015, 2014 ]

17(5) : 699 ~708 ] [25] Bpars, ALK, BRI, & TERWESFIEE L - 1%

[17] XREA, AR, B, 5. Db R e X5 U 20 21 & % FTH T 2 BR AL E R AE BT T [T]. s B 2%, 2010, 30 (1) .
SRR N HER S X [J]. UTAH AR, 2015, 33(2) . 285 - 134 - 140. [ YANG Hongjin, HUANG Chunchang, PANG
298. [ DENG Huangyue, ZHENG Xiangmin, YANG Lihui, et al. Jiangli, et al. Geochemical characteristics of Holocene loess-soil
Magnetic properties of quaternary red earth profile in Yangtze River profile on Changchengyuan loess tableland of Ningxia [ J]. Scientia
valley and its paleo-environmental implications [J]. Acta Geographica Sinica, 2010, 30(1) : 134 - 140 ]

Sedimentoiogica Sinica, 2015, 33(2) : 285 -298 ] [26] R&F-A, EMS, TKIC, 5. A BH 75 21 50 1 0 2 b Bk Ak 5 4y

[18] AE~F-Az. VLV ELAE i) 45 B 20 + 3 T B & 70 25 b 2R Ak 2 RRAE AE Rt B SC LT 4R, 2019, 37(5) : 693 - 701,
[J]. &A% M 2% 4k, 2015, 21 (3): 553 - 558. [ XIONG [ XIONG Pingsheng, WANG Peng, ZHANG Yi, et al
Pingsheng. Major elements geochemical characteristics of the Geochemistry of elements and its paleoenvironmental implications
granite-type laterite profile in Ganxian, Jiangxi province [J]. from the red earth profile in the Hengyang Basin [J]. Mountain
Geological Journal of China Universities, 2015, 21 (3): 553 - Research, 2019, 37(5) : 693 - 701 |
558] [27] iy, SR WEDRKME L - 2P 5 S -3 Fliioo

[19] DhETT. ZHE IR LAY GDGTs 43 A e Ak K ity A i RITB R E AR L[]. LM, 2016, 53(2): 311 -
X[D]. #fdb: o H # FF K 2%, 2016. [ MA Ruiyuan. 321. [ CHU Chunjie, ZHAO Jingbo. Element migration in S-3
Distributions and paleo-climate implications of microbial GDGTs profile of the Shaolingyuan loess-paleosol sequence in Xi’an and its
from red earth profile in Xuancheng, Anhui province[ D]. Hubei: paleoclimatic implication [ J]. Acta Pedologica Sinica, 2016, 53
China University of Geosciences, 2016 ] (2):311-321]

[20]) #tR4, Wah IR, REARIE. B KA HE BT 91 S 1 9 Bk Ak 2 [28] sk, B , AR, AL AU HP RN X B L T R b R
FRAE Sl AL R [T]. W e 5T 5 50 U 42 H B, 1999, 19 FRHERF [ T]. KI5 3R 58, 2014, 23(8) : 1125 -
(4) .75 -82. [ LI Xusheng, YANG Dayuan, LU Huayu. Oxide- 1131. [ ZHANG Zhi, JIA Yulian, PENG Xuemin, et al, The
geochemistry features and paleoclimatic record of the aeolian-dust study of chemical weathering intensity in North Poyang Lake region
depositional sequence in southern Anhui [J]. Marine Geology & [J]. Resources and Environment in the Yangtze Basin, 2014, 23
Quaternary Geology, 1999, 19(4) . 75 - 82] (8): 1125 - 1131]

[21] 810, TRehhE, J7 36 B ¢ I SOLL 4 A9 RE 2 43 A1 R AE K iy [(29] Z4hF, WL M, Keafl, % 30200 i b oo R
PRSI Sl g 5E, 2004, 24(2): 160 - 166. [ HU HBERAG 2 AR O SRR R SCLT] . AR S, 2013, 32(8) :
Xuefeng, SHEN Mingneng, FANG Shengqiong. Grain-size 1411 - 1420. [ LI Tuoyu, MO Duowen, ZHU Gaoru, et al.
distribution of the reticulate red clay in southern Anhui province Geochemical  characteristics  of major elements and its
and its paleo-environmental significance [J].  Quaternary paleoenvironmental significance of Holocene loess profile in
Sciences, 2004 ,24(2) . 160 - 166 ] southern Shanxi, China [J]. Geographical Research, 2013, 32

[22] W, BRIL, AT, B RECL L A T BBAFE S (8): 1411 -1420]

UL - R A RE N [T]. Bhef Rk, 2003, 48(9) [30] XIfRA4, B/NE, WHK, % Hl KRRt o & -l 15
969 -975. [ HU Xuefeng, CHENG Tianfan, WU Hexin. Whether JE AL 2 A R E B Hs S X [T, UURL#4, 2018, 36



382

TR

FON

il

38 %

[31

[—

[32

—

[33]

[34]

[35]

[36

—

[37]

(5): HUANG

Chunchang, et al.

937 - 945, [ LIU Junyu, ZHA Xiaochun,
Chemical weathering characteristics and its
climate significance of Holocene loess-paleosol sequence in
Tianshui of Gansu province [J]. Acta Sedimentoiogica Sinica,
2018, 36(5): 937 -945]

ML, Bk, EAfh, . N R S AL 4 T A
TR MERAL AR D], R B 4R, 2012, 18(8) : 759 -
764. [ YING Lichao, LIANG Bin, WANG Quanwei, et al. Major
elements characters of the Middle Pleistocene vermicular red clay
from the Western Chuanxi Plain [ J]. Geological Journal of China
Universities, 2012, 18(8) : 759 -764 ]

Eilide, e, BAEK, S5 DOL R eI Al O] i ek 1k
sEfEdk RO SCIT. BRI S K 2 2 4 (A A B R0,
2014, 42(1): 98 - 104. [ MAO Peini, PANG Jiangli, HUANG
Chunchang, et al. Geochemical characteristics of Guixianhekou
profile in the upper Hanjiang River vally and its significance [J].
Journal of Shaanxi Normal University ( Netural Science Edition) ,
2014, 42(1): 98 —104]

BRA, BER, B, 5. UL 8 LR A fL 2 KL R
BEHICEEBARMELT]. HuB 4, 2007, 18(3) ;1174 - 1184,
[ LI Xusheng, HAN Zhiyong, YANG Shouye, et al. Chemical
weathering intensity and element migration features of the Xiashu
Loess profile in Zhenjiang [ J]. Acta Geographica Sinica, 2007,
18(3): 1174 - 1184 ]

BRig, FiRWE, LAY, 55, BRVEIE I B 2 fl 2% AL R B # 3t 2R
M2 BEFE[T]. P EBE (D B JERRLE) , 1997, 27(6) 2531
-536. [ CHEN Jun, JI Junfeng, QIU Gang, et al. Geochemical
study on the degree of chemical weathering of loess in Luochuan,

Shanxi [ J]. Science in China( Series D) 1997, 27(6): 531 -

536 ]
HONG H, GU Y S, LI R B, et al. Clay mineralogy and
geochemistry and their palaeoclimatic interpretation of the

Pleistocene deposits in the Xuancheng section, southern China
[J]. Journal of Quaternary Science, 2010, 25(5) : 662 —674.
TrEM, IR, T, 5. ZRUS O B #E b 2
A REERE X (1], MRS, 2002, 8(4) : 369 - 375.
[ QTAO Yansong, GUO Zhengtang, HAO Qingzhen, et al.
Magneto stratigraphy and paleoclimatic significance of an eollian
sequence from the Xuancheng area, Anhui province [ J]. Journial
of Geomechanics, 2002, 8(4): 369 —-375]

REN, I, 2RAE, 5. PEBETLERLEY 5
BRIy EE )], % h L B 5E, 2008, 28(1):1 -13. [ YUAN

[38]

[39]

[40]

[41]

[42

[

[43]

[44]

Baoyin, XIA Zhengkai, LI Baosheng, et al. Chronostratigraphy
and stratigraphic division of red soil in southern China [J].
Quaternary Sciences, 2008, 28(1): 1 -13]

Wi, /0P, ROLE. B UL A 2R 50 8 A LR R R
BOREAE & 3 C[T]. 324, 1995, 32(2): 117 - 183.
[ YANG Hao, LI Xiaoping, ZHAO Qiguo. Characteristics and
significance of organic carbon isotopes in Xuancheng aeolian laterite
section [J]. Acta Pedologica Sinica. 1995, 32(2): 117 —183]
g o B R LA R A R AT )]
Y Hb T 5 5 U 48 4 %, 1983, 3(3) : 1 —15. [ ZHANG Zonghu.
Lithological and stratigraphical analysis on the loess profiles of the
Loess Plateau in China [J]. Marine Geology & Quaternary
Geology, 1983, 3(3): 1-15]

RUFLL, W5, M, S5 BeRg AR U AL 4L 4 O A A 2 (R
HRARER SRR I]. R854, 2015, 52(5) : 991 - 1001.
[ LIU Lihong, HU Xuefeng, YE Wei, et al. Relationship between
Mlite Crystallinity (IC) value and weathering degree of quaternary
red clay in southern Anhui province, southeast China [J]. Acta
Pedologica Sinica, 2015, 52(5): 991 — 1001 ]

BEBLEN, REESSC, AR, & RRUE IR L E TR
T PEAR RO CLT] . st Bk (o [ B K %4, 2012,
37(3): 424 —432. [ HONG Hanlie, DU Dengwen, LI Rongbiao,
Mixed-layer clay minerals in the Xuancheng red clay

et al.

sediments, Xuancheng, Anhui province [J]. Earth Science-
Journal of China University of geosciences, 2012, 37(3) . 424 -
432 ]

Wi, BARA, AL, 5. RBGE IR XA B T FIE A
weC [T]. sy 2 oE A, 1997, 3(4): 87 - 91. [ YANG
Dayuan, LI Xusheng, LU Huayu, et al. “Loss” in Xuancheng
prefecture of Anhui province and palaeolithic culture [ J]. Journial
of Geomechanics, 1997, 3(4) . 87 -91]

HUR, IR, AR, AF. EIRAL B 6 BE R AE B R
R SCLT]. ZRUMIE A4 (AR , 2019, 42(4)
355 -359. [ CAO Le, HU Chunsheng, LI Wenhui, et al. Chroma
characteristics of Xuancheng red clay profile and its paleoclimatic
significance [ J]. Journal of Anhui Normal University ( Natural
Science) , 2019, 42(4) : 355 -359]

FEKE, SBIEs. P E R 7 0 R S0LL 4 5 R W R XU S R
BEHI[T]. Rl R, 2006, 51(2): 186 —193. [ YIN Qiuzhen,
GUO Zhengtang. The reticulated clay of southern China and the

unusually strong period of the East Asian Monsoon [J]. Chinese

Science Bulletin, 2006, 51(2): 186 - 193 ]



53 T TR0 06 B T 55 O 4 1 T K R 2 AR T R R X 383

Geochemical Characteristics and Paleoclimate Significance
of Major Elements of the Quaternary Red Clay in the Xiangyang

Section in Xuanchen, Anhui Province, China
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Abstract: The Xiangyang section in Xuancheng, Anhui Province is a standard section of the Quaternary red clay in
southern China, which contains rich information on past paleoenvironment and paleoclimate. The study on the
major elements, geochemical characteristics and paleoclimate of Xingyang section has great significance to the
insights into the red clay weathering intensity and paleoclimate evolution across the region, and also the
investigation about the high-resolution of quaternary red clay in South China. Based on field geological and
geomorphic investigation and density-increased sampling, the ZSX Primus IV X-ray fluorescence spectrometer
(XRF) was used to measure the major elements of this section. Moreover, combining with the chronological data of
predecessors, the weathering characteristics and paleoclimatic significance of the red clay in this section were
discussed by using combined methods of the geochemical weathering parameters ( CIA and BA) and element
mobility. The research results showed that; (1) The main elements of xiangyang section are Fe,0,, Al,O, and
Si0,, which have significant characteristics of ferro-silicon-aluminium. Since approximately 916 ka ago, the
accumulation of the red clay was in a relatively warm and wet paleoclimate, but the climate generally changed
towards the direction of dry and cool since then. (2) During the past 916 ka, the paleoclimate in the Xiangyang
section had roughly 7 cycle changes of relative warm and wet periods and relative cool and dry periods. From stage
I to stage II, the warm-wet degree and weathering intensity were relatively strong, and the paleoclimate developed
towards the direction of warm and wet. In stagelll, both the warm-wet degree and weathering intensity decreased.
In stage 1V, they reached the maximum, which was the most stable period. From stage V to stage VII, the
paleoclimate had a tendency of dry and cool. In stage VII, the degree of the warm-wet and weathering intensity
reached the minimum; (3) Under 6.2 m (about 534 ka ago), the sedimentary dynamic strength of the red clay
soil was relatively strong with significant dry-wet changes and unstable sedimentary environments. After that, the
sedimentary dynamic strength of the red clay soil was relatively weak with relatively stable sedimentary

environment.

Key words: Xiangyang section in Xuancheng; quaternary red clay; major elements; geochemical weathering

parameters ; paleoclimate changes



