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Fig.1  Distribution of Study Sections
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Table 1 Published dating results for red earth in the study area
TR ZIEIE N MLt + 4 ka R /A AT 44 ka WMAETT BORLA IR
TR E Y 118.85 30.90 730~400 400~100 ESR B E R 1995
TR Y T 118.85 30.90 588~274 274 LUK ESR . OSL Hong et al.,2010
TR I 118.85 30.90 850~400 400~100 Wi Hfik  OSL TREEFNSE 2003
fanLipIRa R li) 116.00 29.71 686~393 393~40.5 ESR .OSL Hong et al.,2013
NEYIRIR S N 116.00 29.71 1232~392 392~101 bR TL V15,1997
YLV JLIT 24K T 115.96 29.66 1148 — OSL.ESR A4 00,2019
VAW DI RAW IR/ ST 116.03 29.70 R 1138 440~230 ESR AR, 2007
TLPG A L 114.67 29.16 >780 — hy HL XIF M, 2003
TPk — 800~100 — iM% TLOSL JBAE A= 25, 2002
CRRRIE ] If 118.64 30.68 >80.05 80~4.06 OSL Hu et al.,2015
LRI X — 3091 <1 150~300 400~130 W bR TL THRITANE Z AL, 1996
GRE RE SRR 118.79 1134~143 143 LIk T HbRE (OSL XITEETN , 2012
Er R RN 119.61 29.13 196.94~98.97 98.97~17.28 g OSL BiRY%,2018
L I V) 119.56 29.45 256.46~129.39 129.39~48.44 bR (OSL LIARYE,2018
R Yy RN 119.72 29.14 244.89~95.44 95.44~68.29 RS \OSL BLAYE, 2018

=" RN s .
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Table 2 Information of selected aggradational red earth in the study area

it GUTEAS ZJ¥I'E 4iEI°N JEOLCREARED H RS /m CIA(¥H) PRI
TRC(2 1.45 83.83 )
WiiT L (A)) 119.76 30.76 2) P45, 2009
VRC(3) 1.55 87.16
) TRC(18 0.85 87.01
W4 PEA(YD) 119.72 29.14 (18) A2 75,2019
VRC(34) 435 87.03
TRC(14 1.50 90.04
Wit 41k HIBHULYZ) 119.63 29.06 (14) 7R, 2009
VRC(6) 0.50 90.89
TRC(152 3.30 88.40
WL 4t E(TX) 119.41 29.05 (152) TLZH K
VRC(248) 4.90 88.50
TRC(12 1.20 87.56
Wi 4t ZELD) 119.61 2951 (12) #HK, 2012
VRC(6) 2.40 90.50
TRC(9 0.90 85.00
WL 4t THTTARE(PILK) 119.93 29.45 0) TLEZH K
VRC(20) 1.90 86.37
_ TRC(27 0.90 88.24 N
WL 41 FIVME(BSX) 119.55 29.18 27) IBIZH B
VRC(31) 225 88.40
YBS(20) 0.90 76.62
iR R = BECLAGINY 119.42 29.10 WK, 2012
(BEF) VRC(0) Fihgz — -
YBS(25 4.46 80.87
PANLip RN JUR/A (L) 116.03 29.70 (25) RN ZR%,2007b
VR((72) 14.00 87.78
YBS(32 1.20 83.22
PANILpI AR ERZE(WIL) 116.08 29.60 (32) 75,2019
VRC(32) 3.20 88.03
YBS(51 4.69 78.49
TG LT VHT(SH) 115.89 29.61 51) P2 K
VRC(155) 225 87.78
YBS(68 3.57 86.97
LRI HF23(LHH) 116.07 29.54 (68) i, 2022
VRC(91) 5.53 89.04
TRC(10 0.80 87.94
TLPE LT, IETT) 116.39 29.49 (10 VS, 2015
VRC(49) 4.18 89.96
PANITRE %S HA(XY) 114.91 27.81 VRC(29) 3.30 94.56 Wi, 2017
TRC(19 1.30 86.97
TP B JUJEKIE(JLDD) 115.78 28.57 (19) RESCIE, 2022
VRC(20) 1.90 89.04
YBS(15 2.90 80.21 -
TLPG LT RRIB(ZIW) 116.08 29.54 (15) AESCHE,2022
VRC(10) 2.00 87.00
YBS(31 0.70 88.22 )
VLV AR FrilifH(Zsc) 115.15 27.88 31) IBIZH B
VRC(0) ENG /
YBS(16 0.50 88.28
LR £ (HTG) 52 2790 ~ . A
VRC(0) EN /
YBS(20 1.30 83.19
TR FREHE(CIY) 111.62 29.10 20) 75,2019
VRC(11) 2.10 83.53
TRC(28 2.50 94.89
N RS K¥(CS) 112.94 28.12 (28) Wi g, 2017
VRC(30) 3.30 95.21
. . . TRC(2 0.60 88.25 )
R R PRUH(ZNL) 113.14 27.83 ) ARHZR 2007
VRC(9) 0.90 88.27
N YBS(16 1.60 77.16 . N
11T 25 B BLIT(Y)) 112.34 28.84 (16) SRR K
VRC(32) 3.20 76.69
TRC(3 0.60 85.78
TS I, BIERH(GTC) 118.79 30.91 3) XIMER , 2012
VRC(66) 1.32 90.19
YBS(7 1.50 78.43
IR WRIBFIW) 119.12 30.97 (7) TLZH K
VRC(8) 2.00 80.95
YBS(5 2.30 83.30 )
TR IR EIRXC) 118.82 30.89 (5) R4k 2010
VRC(6) 3.70 86.10
TR AAtA(ISC) 117.40 30.86 VRC(9) 2.80 87.12 R
U . YBS(8) 2.80 71.33 . B
GRTEW) TRAREA(FLZ) 117.88 31.38 IR AZE K
VRC(15) 2.70 75.52

TE : CIA  fh 2 bl A8 38 %, 3 820 3O « CTA=[ALO/(ALO+Na,0+Ca0 +K,0)]x100 , CaO" Jy fik: 2 5 5 ¥ 1 Y CaO (Nesbitt and Young,
1982 ; Mclennan , 1993 ) ; YBS 24 # A (4, 1= s TRC A ¥ 4L 4+ ; VRC ML 4L -
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Fig.2 Comparison of chemical weathering characteristics from northern loess ( Chen et al., 2001 ),

Xiashu loess (Li et al., 2007 ), and red earth in the study area

(a) non-vermicular red earth; (b) vermicular red earth
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Fig.3  Characteristics of chemical weathering intensity along latitudinal direction

in various aggradational red earth sections in the study area

(a) non-vermicular and (b) vermicular red earth; Chemical Index of Alteration (CIA) is average in figure
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Table 3 Mean concentrations for major element compositions of bulk samples for aggradational red earth sections

in the Jinqu Basin (%)

ki ESE] Sio, ALO, Fe,0, K,0 Ca0 MgO Na,0 Ti0, MnO P,0,
Bt 69.03 14.58 5.54 L17 0.08 0.45 0.11 1.09 0.06 0.05

e ML+ 68.58 15.56 549 115 0.07 0.40 0.11 1.01 0.04 0.04
Bt 7277 1172 4.73 0.96 0.09 0.40 0.11 1.10 0.04 0.05

w LT 72.08 11.27 6.43 0.89 0.07 0.36 0.10 1.10 0.08 0.04
) Her + 71.98 12.60 5.20 1.09 0.23 0.45 0.12 1.07 0.07 0.11
e W&cer + 68.93 13.23 7.23 0.93 0.11 043 0.11 1.00 0.04 0.09
Bsx AR 67.88 13.47 545 1.21 0.15 0.42 0.13 1.01 0.12 0.15
CEess 67.64 14.79 5.43 139 0.07 041 0.11 0.93 0.10 0.09

X et 60.03 18.41 7.67 1.57 0.07 0.90 1.08 121 0.15 0.08
MLt 57.22 19.41 8.79 1.66 0.07 0.84 1.06 1.26 0.07 0.08

PILK B 64.68 11.64 6.16 0.89 0.08 0.64 0.99 1.06 0.04 0.05
WL 1 63.02 1321 6.96 0.87 0.07 0.64 0.99 1.04 0.03 0.05

) Bt 73.58 11.92 5.17 151 0.10 0.58 0.29 1.07 0.20 0.05
v ST 70.08 13.68 6.55 1.46 0.12 0.54 0.14 1.10 0.07 0.05
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Fig.4  Upper continent crust (UCC) standardized spider plot of major elements of aggradational red earth whole rock samples

in the Jinqu Basin (mean)

(a) typical red earth; (b) vermicular red earth
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B — M KA, 32 B R 7K TR 14 5% 1 35
55 , 1M1 32 W8 A5 A AU R R 152 s . AR M arar
TR B IR A2 K 1 o B, 0.44 Ma iEfH TP AR 2
(MBE) S A3 , 32 BRI A BR K & 1) 10 25 3
Jm LA K vk 391 55 Ta] oK BH e S 22 0 gk — 25 B R
(Jansen et al., 1986) . V& %5 S 2l (1) 38 5 S 25 <1
JE B e [ 3K 2 e 55 0 22 v [ e 7 1 AR (B
BAE,2022) o G240 P 9 XUAE R A —BOXUE R 1
G- YE AN o/ PR R P A 2 S N N T €A N
B I R ) KA PR B S I Al A R R 5
A S A A3 o b s PR XA A AR AR, T BT 2T
JER B ATV, SRR TR
34 SHZMMIABL LIS BT XL AR E
IARBILL + R E T RAEE, 7 23X Ik
AR Z  , H XS SO SZ K R AR A 2 ), 3632

SMEYI BT IR SE RS AR A I |
T J Ml A 55 D T 0 B 4 1 2 i AR BY 2T 4 A XL
AR 2 BURR IR 0 S A
34.1 HikR=6

P OURRIX () 5 7E I8 X G 2647 Ho A, 2
FERE R DU IR s ER b oE i A % . A
SRR, AR BT 4= AT g >k YR T-db 5 ¥ £ (Che and
Li, 2013) K ILUTFRY) (fa] &5 55 45, 2013 ; He et al.,
2013) BiA b A KA (5K 83, 2023 ) o AP 4
Al B AR AU 2T - 25 [8] WAL RRIE AR AR Y S R 2 —
XEBHE Tl A AR 2T 4 5 =g 7e Y IE )
HRAR o

1) F2E TTE LUIE R IE ] )

FRIETCER FO A AT LUE BR W0 20 0 kL B2 55 R R
5 AL 2% 0 2R U BIRIONE , S A 0 T WU RR ) 1Y)



5534 TS BT IMARRILL A XA A 1) i AR S P 234 953

YR (H5 07 K 5, 2007) o K 4 1 2 tb Jin ALY ) T e
i S IRTEMIIRIEAT Ti0,/ALO, 5 Si0/ALO X HE, LI
e 4l e £ R, N T Rl DLE
R A ) 1A W T 4 W w4 e
KITOURY) SRR AR T S 1578 &M 2 Dy in
BRI 2T + B RE L I IR R A KAk 5 KTt
BURIR A, MR i pydb 8+, dt—
9 Dickson and Scott (1998) L) K Ashley and Driese
(2000) FIBIFZE BCSR: , A FH Ti/Ze Ho 190 38 3 591 3 ) R
F BRI TR, A BN A LT 5 A A AR W R R
PR ) Ti/Ze LUK AS 23 R A S A%, 210 4
it 55 FEA AR ) T/ Ze UAEAE TR e [R]— X [R], BB
I LR C R 55 B RIJEE (K1 8) . Sbes
AR TE T3 VR BE BAIR B AL B, TN AR AR 4T A 5 v
B R ET WEEAE KA sk i e R AR SR TR
AR A TR B A

2) £ U-Pb A5 A 5 1 5]

o TS A A 3w R e T, B AR s Fii AR
R PORE G R A AR R A . Dt 5 A Y
U-Pb AF 04 1% 38 AR 75 DU Th s TS 40 SR 5
BAT BT ¥ o AN XoF 4l 2 i Jn AR AL &1 4 R v
FER X A1 8 5 41 U-Pb AR TR T T BIFSY , 1R M4
o5 4 M TX  PYLK 51 T () 4 421 - RE i 365 AUk
YIRS (QJ-JY \DC-JY . PIWQ-JY) b 85 + KTt
FRWIHEAT T W68 85 47 U-Ph 4R 1% 19 % L 43 Br (K A
#,2023) . 5 RKR B, S A AR AL LT 4 (TX
AT ) I VT8 MO A G 1 BE ) 1 1 i A A A i
A L, 2 4E 330~400 Ma. 550~700 Ma. 750~

Si0./ALO,

® Hyist
® [t
21 Jo dbrt
O KTk
O S8Rk

T T T
0 0.1 0.2 0.3 0.4
TiO./ALO,

P17 4 Ml b ARORS 21+ ) g
Ti0,/AL,0, 5 Si0,/ALO, # s &
Fig.7 = Scatter plots of TiO,/AlL,O, and SiO,/AlL,0, in the

aggradational red earth sections of the Jinqu Basin

1.6
1.4 o
- =<
- N
7 BRI RS N
i 9, \
12 / ‘,\,"{;‘}9 \
: ) GO
E 1 ;‘:/) J‘).
O” 1.0 A \ .‘ 1
= \® /
NRLT o.}o
~ i@ op
0.8 Se_-w 0%
my g e
0.6 [ ™
04 T T T  §
0 10 20 30 40 50
Ti/Zr
E8 4l 75 b fin AR AL 2T + F 1 Ti/Ze 5 Ti (Y
[ER s i ey |

P (0 A B R AR A IR AL 21 T, i € E T TEAR SR 0
Fig.8 Scatter plots of Ti/Zr and Ti percentage of the
aggradational red earth sections in the Jinqu Basin
Colored circles represent aggradational red earth sections and grey squares repre-

sent sandstones

950 Ma. 1 000~1 100 Ma. 1 410~1 550 Ma 12 000~
2100 Ma B0 T AERS (A, 1T 530 5 55+ A RS A A1
TERHEAAFE g 22 57 . AN, G 2 AR 21 +
(TX F 1) 55 745 #b 3 25 KAL 97 (QJ-JY . DC-JY) 1)
U-Pb A 8 15 () A7 S W (B A7 ZEARARL, 32 28R IUAE TX 1)
T 25 AT+ A SC4T 4 7 100~150 Ma ,300~450 Ma
800~1 100 Ma 55 AT ¥ A {EL Bt /= — B, PJLK 1|1
21+ F A KA (PTWQ-JY ) 7E 100~200 Ma ., 700~
850 Ma il 500~550 Ma S5 AT i I (B B HE A — 5, TR
R AR AL (K L, 2023) 6

NP IEAR BCR T, 4 A b P AT g Z b A
FRRLLT 4 o A0 KAFAE AN R VR B R G, R4 2R DY
JERFRIAE R R § 5 A, A6 I AR ) 5 e B 3 5
Wi 455% Ab F0 T) J 08 45 b X, {HL 4 i 4 M 57 B o g
ML AZERER T Iur kit ae AR, AR
DLEIIRZ M . SR, 784 2 KOG 5 20 1 oK 3 By
Br, RYTWIB ML T B P75k, b & 20wk
Sl O SN ORI AL 7)) i | R R LS
I RFAE LA K JRy i AL 1R 2 2V, AE 3k T &b
GHE WAL W A s SRR, 75 X s 5L
AL W) RE 9% SN 25 S B 3K I M DT R (5K SR
2023) . ZF L Arad, 4 A i AR A R A B, B
VLMY 5 5 A W 22 B AR T, R RE &%
Hit DX AR A XAk 5 B e B Al 4 ) i P RRAE Y
KHHNEZ—.



954 ot M

S

5444

342 Mok

S I — K 2 220 km, TE 20~40 km [ 4R
Ab—V4 B E ) A AR A 1 A (BRI AT, 19915 B
=k, 1993) SRR A B b A9 6, X b P 21+
WA+ 2%, FERIEATT = A Jr T .

T, S B A A2 M Sy . A
TE AT LB WS AR R MR P . e RS i
04 1t 5 17 s Y PR 30, 23 b 3 T PN B T s o, 3o
DIBULA SR, 2 T Mtk 2 R, e hiz gh 5 —
FerE T AR IR ) HOEE 2 b A ) W o 2, 4
T WA ARTE o S W 2 i P B I 2 A D
AL R A KA AL b, DU & e A T e i A Ak
RS R LKA ZR | B A BT AR D6 1) K JRR TR b 55
6 J5s (BRI AT, 1991) o 4l 4 b PR HL 57 2% 1 ) o 1
fead A, Wik re O B R LD R S 2 — | 2 N i
Ry SR I8 20 4, 2 iR XA VE R, AR
RIZT T Bt T ) B

HR MR AT 25 5 S B
eI BT AE 22 5 . AR T B2 2 R 335 335 Bl AN 31
TS, Fb A SE A B I A R
FEIR b THERAE , RG22 25RO Ll R
VI S (S o = B A e 5 L g iy e v
W, AT RS B A8 v R L 43 00 o 23~
70 m.70~90 m,90~150 m, 3% BEJL I Ny 20~6°, %%
TR AR 43 ) 2 150~250 m |, 250~500 m
500~1 000 m,1 000 m Pk _I, 3 7 6° DL (5 2k,
1993) . [R5 1 P 52 4% 1) SR s K IR 1R 22
FE (5 2 P A I AR 2T + KA AR — . IR
P 1R IAT A5 S DRI i b DX, AT R G B v T R
K, BEKERF & KPR R A T2 1 Kk
YER

T, 4 T 3 M R TR 114 1 TR R ) o A A8 1Y
B IS, AL 23 I A A A RN o e R . — T
], A A SAERTE | LLBKIR S8, 25 5 TE i B WY
BREAR AN v (PO KNI | 5 Wik e
(SRR o A BB KL 2, I =z H5AIR3E: ,
el 45 7% 1 PR R B, TR S Vi P A BB AT
I KA . 55—, Z PR R IR 2K, IR
A R, PRI, X Il B AR At 2 R M A 1)
T2 NAL R 2 i AR g 4R =R R, DA AL
AR ) i A S BRRAE M3, 51 R T AR
IINEAGE SRR A2 A = A T 3 R R

343 FNRAAEL B AR E AR

AR IREE S A AN [R) S g A KUk o
ZIBEZERNEZ —Mao et al.,2018; 5% L5,
2023) . il A b A AE I S s, — T, b
Qb H A 2 B f A, FLIG I K, 52 31K 2
RS2 | 2 0 LA ST S e XU AE , S A
TRANRIE . 5 — 5T, T O R bR AR,
iy 5% R HH I K 3T A 1 2 P A LR g N
FRAE . FI A 27 0 0 B K R R It . LR
IR AE M DX A AR AR, A DR B G 32 3 i
Bl A7 1Y 5 e 7K B DA A v 1) 47 B A 38
16 18 CHT VLIRS KA B 2R, 1993) o sk ic 28
T UCHL TR B 5 55 B R S S A (R S A
B, 19885 Wi VI U i K 2 M B ZR , 19935 J7 Wil ik,
2021),

J T A A A R SRR AE B A
M 55 A AR R 4T A A DX ARG sl B X L
Tl E 1990—2020 4 F- ¥ K S 4T 4k 16 (&1 9) , 45
S 4 Ty 2 Hby P FS R ) s e (s Al Lol ) RO AFF- 2
R 7K i (QUXTAN Station ) , AN 5 T[R4 B (V176 B
b 34 5 (CHANGBEI Station) , i 5 T~ 22 B J6 W 3 15
(S 36 5, WUHUXIAN Station ) Fl# g K 70 2
R (CHANGSHA Station) , iX IF /&Y SRR R LGS
VEFRROSE S . PRIt mT DL, 4 20 b i el 0 2 A< Ak
SIMARTILT + 1 & B P T R A KSR

gE TR, KREZE KA S5 T, B e £ X
AR ARAE R 52 285 1) iy PR o (F P 7 #0250 ~
31° NYEEIN, ZHIE R FUK IS, 7 7 U X Hh B
FRAF 22 5 A5 A Mot Pk R RS, IR 2T + A2 X

3500

3000

2500 F

2000

1500 R//©

&K & /mm

1000F °

—o— QUXIAN

500 | CHANGSHA

CHANGBEI
ol 9 —o— WUHUXIAN
195 1995 2000 2005 2010 2015 2020
ity
1O il 4 A5 A AR B 21+ 53 A IX
A S B R K X

Fig.9 Comparison of mean annual precipitation between the

Jinqu Basin and other aggradational red earth distribution areas



534

TS BT IMARRILL A XA A 1) i AR S P 234 955

Pty 52 B — 5 A A AR 1 o < A DX e T4
AN DO S iU Ea RV AN B VAN W U S G SR = 2 A
AXF 1 W A TR S oAl PR D SR AR AT LAk
AL A5 RS 12 v 3 8 AR (0, TR 8 45 3 AL
AL | B 75 2855 L s R 3R B 52

4  Z5i5

(1) AERNUE L, R AR R 2T 4 g KA
TIEHAT A B 20 o) e 1, 25 M DO AR AR 2T 4 iy £
AL 8 5 45 B 2 (A AP AR R IR SR R o R
T, 75 FAHE PR, AT A3 ¥ 0 M X 1 T AN A
& ) il 1, AT RE R 41 KUk 52 3 H At 3 3
FSESIAIN

(2) 41 2 AR BY 2T+ b R Al 2 2H AR HAT 55
U B — S R TR DT 2 AR 7 B 00 10 22 S L 85
N o AH 5 [R) & B H AR AR B 2L+ A2 XA RRAE AR
LU, <5l 2 i i AR R 21 A i ) 1) v A 2 XA
MET7 IR I — € 2250 0 —J7 0, 231 P i T A
BALAR 2L+ 5 WA 21 4 O 32, B0l & e Al
HAb M I BEL BE AL o 53— 7 1, RALBIFFE L6
7N IZ B XA 1 KA 5 5 AL

(3) <1 7 o PN B AR 21+ i) AR ARl 22
RILFEME RS R . B, Sl A AR
b5 g s A SE A5 A, XS R LDZ T, s
Dy AR XA T, S AR B 2T - 9 HE LAtk 14
JRHER o UK, A EASE [ Dy R AE— DU R E 1],
1 Z2 A/ NEEHBAB I, oK AN ) 2 b ) 3t 07 PR A5 5 A
TEZESE . XFHE A A 22 57 ] RE S ECR [l IX
WAL R 22 50 . A1, i N 3t e A 52 2% K
IR0 AF AR IRR /AU, X S8 P R A AR
AL B N AT R X R

Bt BT AR T A g 43R 0T b IS
FAR PR B D

it
2 % 3k (References)

EAK. 2012, SMAILITR B UL B RFGELD]. &5 WL
KZ:1-69. [Cao Lin. 2012. The terrace development and environ-
mental change in the Jinhua-Quzhou Basin[D]. Jinhua: Zhejiang
Normal University: 1-69. ]

PR, T IRVEE 45 2007, FHETCER HELE DR 0 IE 53t
PRI < AZRE MR F 58 X Vb U B B ISR R fAil[3]. AR
24, 25(2) : 230-238. [Cao Yingchang, Wang Yanzhong, Xu
Taoyu, et al. 2007. Application of the ratio of characteristic ele-

ments in provenance analysis: A case study from the upper part of
the Fourth member of the Shahejie Fm. in the W58 area, Dongying
Depression[J]. Acta Sedimentologica Sinica, 25(2): 230-238. |

BRI A . 1991, WITTAS 4 3t X AR AR PR VAR (D). A9, 9(2)
73-80. [ Chen Chucai. 1991. volution of ecologic environment in
Jinhua-Quzhou region, Zhejiang province[J]. Mountain Research, 9
(2): 73-80. ]

RS, 220 A X% S, 45 . 2001, Sl 2.5 Ma IR 2+ m B 1k
A EAL S AR E KAL) R R
31(2) : 136-145. [Chen Jun, An Zhisheng, Liu Lianwen, et al.
2001. Variations in chemical compositions of the eolian dust in
Chinese Loess Plateau over the past 2. 5 Ma and chemical weather-
ing in the Asian inland[J]. Science China Earth Sciences, 31(2):
136-145. ]

WREERS JPERS RIS, 45, 2017, THIHLIX T 5 ok RPIE RO
W X [I]. HERHE %, 36(5) : 7-13. [ Chen Pujiao, Zheng
Xiangmin, Zhou Limin, et al. 2017. Grain size distribution and its
significance of the Xiashu loess in Nanjing-Zhenjiang area[J]. Geo-
logical Science and Technology Information, 36(5): 7-13. |

R, A, Wrdthe , 45 . 2009, +P IR 7 45 U4 4T ST R (D).
MR A2 (A SR FE4A) ,25(5) : 118-124. [Chen Xiuling,
Li Zhizhong, Jin Jianhui, et al. 2009. Research advance of Quater-
nary red earth in South China[J]. Journal of Fujian Normal Univer-
sity (Natural Science dition), 25(5): 118-124. |

FPHK . 2014, [ R 5 OB AR AT SO 36 T A5 R E S R 7
X[D]. 41 Wiyl iy K% . 1-64. [ Fan Qingbin. 2014. Surface
features of quartz grains of aeolian deposit in South China and its
environmental significance[D]. Jinhua: Zhejiang Normal Univer-
sity: 1-64. |

Ty . 2021, 7T IO s ATTSE[D]. dbat: dbathol
2#: 1-139. [Fang Binxi. 2021. Research on the landscape of an-
cient weir irrigation areas in Jinqu Basin[D]. Beijing: Beijing For-
estry University: 1-139. ]

IR AESTE B 5. 2003, LA IAERRH(CIA) R HAEHTT
A AREEE AP T]. HAE T, 10(4) :539-544. [ Feng Lian-
jun, Chu Xuelei, Zhang Qirui, et al. 2003. CIA (Chemical Index
of Alteration) and its applications in the Neoproterozoic clastic
rocks[J]. arth Science Frontiers, 10(4): 539-544. ]

JBAEA: | 1 R, TS, A 2002, T EIRE AL ST ERE[T]. AR
AR A= 24 (A S8R M) (1) £ 69-75. [Gu Yansheng, Xiao
Chun’e, Zhang Zejun, et al. 2002. Reserch advance of red earth in
South China[J]. Journal of ast China Normal University (Natural
Science) (1): 69-75. ]

FRICH, TERE. 1988, WIVLA Mg R UF R A ] LA, 6
(3):189-192. [ Guo Wenyang, Wang Duo. 1988. The drought and
waterlogging characteristics in Jinhua-Quzhou Basin of Zhejiang
province[J]. Mountain Research, 6(3): 189-192. ]

RS . 2019, fMFRBLLL L4 L4 4 B WALFFAERITFE[D]. 4248 Wil
il K2% . 1-71. [He Junjie. 2019. Study on the clay minerals and

weathering characteristics of aggradation red earth[D]. Jinhua:



956 ot M

¥ Ha4t

Zhejiang Normal University: 1-71.

A, AR, BUAE0E . 2013, VT BURTURRMIRE 8 5 41 U-Pb 4R
B HE RS3ROSR BRI 2 [)]. S5 UL WF9T, 33(4) : 656-
670. [ He Mengying, Zheng Hongbo, Jia Juntao. 2013. Detrital zir-
con U-Pb dating and Hf isotope of modern sediments in the Yang-
tze River: Implications for the sediment provenance[J]. Quaternary
Sciences, 33(4): 656-670. |

W0, 2[R . 2001, YLVG JULVTZR RIS DU 2021 4 WA Y LB AF 5%
[J]. 324, 38(1) : 1-9. [Hu Xuefeng, Gong Zitong. 2001.
Comparative study on the origin of Quaternary red earth in Jiujiang
and Taihe, Jiangxi province[J]. Acta Pedologica Sinica, 38(1): 1-
9.]

WS VB RE, O 32T, 2004, BE R 19 SCAL b fRORE BE A AR A2 3ty
FRES X [J]. UL HFSE, 24(2) £ 160-166. [Hu Xuefeng, Shen
Mingneng, Fang Shengqiong. 2004. Grain-size distribution of the
reticulate red clay in southern Anhui province and its paleo-
environmental significance[J]. Quaternary Sciences, 24(2): 160-
166.

W W A, PSR AE . 2005, 15 7 I SCEL - 22 0 A PR A AR R I 3
[7]. Bl ,50(9):918-925. [ Hu Xuefeng, Zhu Yu, Shen Ming-
neng. 2005. Grain-size evidence for multiple origins of the reticu-
late red clay in southern China[J]. Chinese Science Bulletin, 50(9):
918-925. ]

WM, DR M, SR 55 2013, REBERRZR R AR YR AT VKA LSk K 7T
W > — WA R R[], f [ P05, 33(5) £ 1324-1332. [Hu Ya-
ping, Jia Yulian, Zhang Zhi, et al. 2013. Sand-loess system in the
middle reaches of Yangtze River since late interglacial indicated by
grain size[J]. Journal of Desert Research, 33(5): 1324-1332. ]

O RIAR L IR, A5 2019, ) L AUHE TL 21 F R DR AR g ot R
H BRI RFIE B I R ST, HPUZEHESE ,39(5) £ 1092-1102.
[Huang Ying, Zhu Lidong, Zhang Xiao, et al. 2019. Geochemical
characteristics and their provenance implications of the silt fraction
from JL red earth section in Lushan region, Jiujiang, South China
[J]. Quaternary Sciences, 39(5): 1092-1102. |

U, SRR, RS . 1999, FFEIZL L5 [ AT RIE]. H
244, 54(3) : 193-203. [Huang Zhenguo, Zhang Weigiang, Chen
Junhong. 1999. The change of natural zones and the evolution of
red earth in China[J]. Acta Geographica Sinica, 54(3): 193-203. ]

TEEH), S AR E % 1997, JUTHLR MSLLL -+ BRI
Jit S22 4Rk, 3(4) : 27-32. [ Jiang Fuchu, Wu Xihao, Xiao Huaguo,
et al. 1997. Age of the vermiculated red soil in Jiujiang area, cen-
tral China[J]. Journal of Geomechanics, 3(4): 27-32. ]

FEAL . 2009, PO INFUALLT 1 PURRRAE S5 BT SR B AR K [D].
G WiVLIME K%« 1-80. [Jiang Yongjian. 2009. Sedimentary
characteristics and environmental changes of aggradation red earth
in mid-subtropics[D]. Jinhua: Zhejiang Normal University: 1-80. |

R JBUAEA: . 1997, VEPGME K S T 2R S0 2L 4 13 )2 24 BF 5T 0],
M2 2498, 21(3) :226-232. [Li Chang'an, Gu Yansheng. 1997.
Stratigraphic study on the vermicular red earth at Xiushui county,

Jiangxi province[J]. Journal of Stratigraphy. 21(3): 226-232. |

AT 1983, PR ACAR LB U2 PRI SR AL D). S P24, 38
(4) :438-442. [Li Jijun. 1983. Climatic problems of Quaternary
glaciation in the eastern China mountains[J]. Acta Geographica Si-
nica, 38(4): 438-442. ]

Al 2009, SAFEHAL 1 LIRS EREE[D]. 448 ¥l
M K22 1-60. [Li Jianwu. 2009. The physical and geochemical
characteristics and formative environment of red earth in Jinhua-
Quzhou Basin[D]. Jinhua: Zhejiang Normal University: 1-60. |

At 2019 YLPGAE JUTL AL B AR ARTTERF 91 M A b i Ak [ D).
Jent: s E M R % (JE5T) - 1-61. [Li Jindian. 2019. Late Ceno-
zoic sedimentary sequence and basin evolution of the Jiujiang Ba-
sin, Jiangxi province[D]. Beijing: China University of Geosciences
(Beijing): 1-61. ]

Bl R Tl B 2007, AHYTTR & 4 A ks XUk
SO0, MR, 62(11) : 1174-1184. [ Li Xusheng,
Han Zhiyong, Yang Shouye, et al. 2007. Chemical weathering in-
tensity and element migration features of the Xiashu loess profile
in Zhenjiang[J]. Acta Geographica Sinica, 62(11): 1174-1184. ]

I . 2013, 8B Ji) i b D5 0 20 KUSCITCRR A = [ A8 A K
WEE R X [D]. &% Wil X% : 1-60. [Li Zuoging. 2013.
The grain size characteristics, space changing rule and environmen-
tal significance of eolian deposits in Quaternary in the surrounding
area of Poyang Lake[D]. Jinhua: Zhejiang Normal University: 1-
60. |

MW, SRR, S, 45 2023, VEPG UYL AR T T L1 - 4 O TR
FE[I]. HBIRF 4R , 44 (3) : 511-521. [Lin Xu, Hu Chengwei, Wu
Zhonghai, et al. 2023. Provenance tracing of Middle Pleistocene
red earth in the Jiujiang area, Jiangxi province[J]. Acta Geoscien-
tica Sinica, 44(3): 511-521. ]

VORSE e BIEE, 45 2015, SEJLARRIIIHL DX L i AR pu 40 2L
bR AL AR RO RS ST IR L 17(5) :699-708.
[Ling Chaohao, Long Jin, Jia Yulian, et al. 2015. Geochemical
characteristics and palaecoclimate significance of the Quaternary
laterite of Tutan section in Poyang Lake region, northern Jiangxi
province[J]. Journal of Palacogeography, 17(5): 699-708. ]

XUTERR . 2012, ECMCE PERTLL 4 ST A I SO B AT (D], Pt A
K2£:1-68. [Liu Haili. 2012. Formation of vermiculated mottles
in the laterite at Guantangcun of Xuancheng[D]. Nanjing: Nanjing
University: 1-68. ]

XIE e, MRS, RS0, 5 . 2003, B 7L R 815 LA e Ak
AR CSR[T]. MU RN AE 4, 22(3) £ 33-36. [Liu Yuyan, Lin
Wenjiao, Zhu Zongmin, et al. 2003. Geomagnetic polarity reversal
records and susceptibility variations of the laterite in South China

[J]. Geological Science and Technology Information, 22(3): 33-

36. ]
Hedi. 1993, M A TTBUR S AR [J]. IR, 11(1) :15-22.
[Li Xuebin. 1993. volution of sedimentary environment of

Jinhua-Quzhou Basin, Zhejiang province[J]. Mountain Research,
11(1): 15-22. ]
IhRJTRT. 2022, SIFRBILT Ry ED2H 53 o0 38 MR AL~ R IE K ) ik 1



534 e

T A T AR LT A XA BT £ ) PR A A LR PR 7 A 957

[D]. 4% Wi VL UHE K 2% : 1-54. [Ma Zhenzhen. 2022. Geo-
chemical charcateristics and their provenance implication of the silt
fraction from aggradation red earth[D]. Jinhua: Zhejiang Normal
University: 1-54. ]

hRURT, RT AR, S, 45 . 2022, ARG 7L i SIS Y 20
AR HEPLLBEST,42(6) : 1501-1516. [Ma Zhenzhen, Zhu Li-
dong, Zhang Hangjia, et al. 2022. Late Quaternary aridification re-
corded by red earth from South China[J]. Quaternary Sciences, 42
(6): 1501-1516. ]

BARYE. 2018, S HUINARBILL W LATTE[D]. 448 Wil
iYL K2 . 1-66. [ Mo Dongpo. 2018. Preliminary studies on chro-
nology of aggration red earth in Jinhua-Quzhou Basin[D]. Jinhua:
Zhejiang Normal University: 1-66. ]

YFIF . 2009 VLV JULTLLL L HERR m M b S22 2 KRR PRI BE 5 [ D).
T 5 P EEEE K24 . 1-55. [ Peng Shasha. 2009. Magnetostratiga-
phy and origin of the red earth formation in Jiujiang city of Jiangxi
province China[D]. Qingdao: Ocean University of China: 1-55. ]

TR FIE A AR, 45 . 2003, g a KR HE AR — 4 4] (g v
Mo JZ AR B PR S[). B ni o, 48(13) £ 1465-1469.
[Qiao Yansong, Guo Zhengtang, Hao Qingzhen, et al. 2003. Re-
search on magnetic stratigraphy of aeolian dust deposition-soil se-
quence in south Anhui and its paleoenvironmental significance [J].
Chinese Science Bulletin, 48(13): 1465-1469. |

TIEEL, MR, IR 55 2020, BB R BILIR H TR AL R IURAAIE
LAz BT[], AT IR S PR 85, 29 (1) : 2462-2469.
[ Wan Zhiwei, Chen Xi, Ju Min, et al. 2020. Analysis of grain size
characteristics and trend of sediments in the Nanji wetland of Po-
yang Lake[J]. Resources and nvironment in the Yangtze Basin, 29
(11): 2462-2469. |

EHEIT. 2012, AR DU KUITRR P R (L2 RHIE[D]. S
WL K%« 1-77. [ Wang Haili. 2012. Geochemical character-
istics of the Quaternary eolian sediments in mid-subtropics[D]. Jin-
hua: Zhejiang Normal University: 1-77. ]

TEREY 2R R4, RIFAK, 2. 2024, JLTTIMBURLLT + SO A RFE
HRBT R ). DURR“AHH, 42(2) : 534-544. [ Wang Lingling, Li
Fengquan, Wu Kaiqin, et al. 2024. Reticulate morphologies and
environmental significance of red earth aggradation in Jiujiang[J].
Acta Sedimentologica Sinica, 42(2): 534-544. |

Fs A X R L 2017, PO AUBEEE T AR AE AL AR
[7]. Bl ,62(33) :3861-3872. [ Wang Ting, Sun Youbin, Liu
Xingxing. 2017. Mid-Pleistocene climate transition: Characteris-
tic, mechanism and perspective[J]. Chinese Science Bulletin, 62
(33): 3861-3872. ]

FIFR . 2022, FRIF g T IR B AL L RSO AR S H SR B
B ZR[D]. 448 WiTLIRE K2 : 1-84. [Wu Kaigin. 2022. Mor-
phological characteristics of reticulate red earth and their relation-
ship with physicochemical properties in southern China[D]. Jin-
hua: Zhejiang Normal University: 1-84. |

RESCHE . 2022, JNFRBLILL - b BRAL R RO e B 2 (D], 4
AL W VLM YE K 2% ¢ 1-48. [Xiong Wenting. 2022. Geochemical

grain size effect of aggradational red earth and its environmental
significance[D]. Jinhua: Zhejiang Normal University: 1-48. |

RESCH  ARINAR , JKIDE, 45 . 2020, Hh IR 7 2L A e sk v SR HH A fe
ST R FLIRBE UM [I]. 5 U5, 40(6) : 1441-1452. [ Xiong
Wenting, Zhu Lidong, Zhang Xiao, et al. 2020. Middle Pleisto-
cene transition and its environmental effects revealed by red earth
of South China[J]. Quaternary Sciences, 40(6): 1441-1452. ]

WAL dy  BUE R, B R GE 2. 2016, hE M T MSLTr 2ot E kb
EAE L2 HOU SO AR IR B S [0]. Bl L 18(5) : 865-
878. [Xu Chuangi, Liao Fugiang, Jia Yulian, et al. 2016. lement
geochemical characteristics of the reticulate red clay in southern
China and its significance for the formation proccess of reticulated
mottles[J]. Journal of Palacogeography, 18(5): 865-878. ]

VFRIE, BB, 2246 . 2010, g p I SCEL - B0 ) TREXUAR ARSI X H A <
e X [3]. R, 41(1):7-12. [ Xu Liangfeng, Wei Ji, Jiang
Wei. 2010. The weathering characteristics of the reticulate red
clay in southern Anhui province and its paleo-environmental sig-
nificance[J]. Chinese Journal of Soil Science, 41(1): 7-12. ]

Ik 1991, HE AR 55 DO 20 KR HERRL S R AR IR ], 25 U4
5% ,11(4):354-360. [ Yang Dayuan. 1991. The Quaternary dust-
fall accumulation and the monsoon variability in eastern China[J].
Quaternary Sciences, 11(4): 354-360. |

Mo . 2017 LA UEH XS DU 2R 21 - JURVRAE 5 SR ML) A
T [D]. LW AE K YE K 2% . 22-78. [ Yang Lihui. 2017. The
study of sedimentary characteristics and genetic mechanism of the
Quaternary red clay in the middle and lower reaches of Yangtze
River[D]. Shanghai: ast China Normal University: 22-78. ]

WA ST N, W ER  RINAR , 55 . 2005, v [ RE J5 56 DU 20 £1 -+ (T8 AR
[7]. P 3, 25(4) :293-297. [ Yang Lihui, Ye Wei, Zhu Lidong,
et al. 2005. A summary of the Quaternary red earth dating re-
search in southern China[J]. Tropical Geography, 25(4): 293-297. |

MHSENE, W B RN AR, 55 . 2008, 25 POZe AR BZL 55 3 b A XUSAR
RIS TR, 31(3) :341-347. [ Yang Lihui, Ye Wei,
Zhu Lidong, et al. 2008. Aeolian-genesis comparability of ag-
graded red earth in South China with loess in North China[J]. Arid
Land Geography, 31(3): 341-347. ]

THEETT . 2010 SN INFRAILE + 5 R B3 b BALRRAE T L KR EE
H X [D]. &t WivTIRE K2 . 1-75. [Yi Jixue. 2010. Compara-
tive study on Quaternary red earth and Xiashu loess in physical and
chemical characteristics and its environmental significance[D]. Jin-
hua: Zhejiang Normal University: 1-75. |

PR I AR, 2K UL, 47 . 2000, SEIUAINARRILL + 5 F B+ 3
PEAFAR LB [I]. T 9 M0 5 5 485 DU 22 M 5, 29 (2) < 123-130. [Yi
Jixue, Zhu Lidong, Jiang Yongjian, et al. 2009. Comparative study
on Quaternary red earth and Xiashu loess in physical and chemical
characteristics[J]. Marine Geology & Quaternary Geology, 29(2):
123-130. |

TRKE  FFIESL . 2006. 7 [E pg 77 14 9 SCEL 4 5 AR 020 KU S i
W, Bl , 51(2) : 186-193. [ Yin Qiuzhen, Guo Zhengtang.

2006. Mid-Pleistocene vermiculated red soils in southern China as



958 ot M

S

5444

an indication of unusually strengthened ast Asian monsoon[J]. Chi-
nese Science Bulletin, 51(2): 186-193. ]

RELH], T, E A, 45 2012, PGP 5o ST HH R 202 + R0
F BRI R[] SR HL B4 , 18 (4) : 759-764. [ Ying Li-
chao, Liang Bin, Wang Quanwei, et al. 2012. Major elements char-
acters of the Middle Pleistocene vermicular red clay from the west-
ern Sichuan Plain[J].
(4): 759-764. ]

THRIL, B2 A 1996, LHARHTTIHLIX MISCLL 4 AT & 1 SR R
BE K AR WS (D). e J5, 6(3) + 48-56. [ Yu Zhenjiang, Huang

Duocheng. 1996. Formation environment of net veined laterite

Geological Journal of China Universities, 18

and Xiashu loess and their ages in the area along the Yangtze River,
Anhui province[J]. Geology of Anhui, 6(3): 48-56. |

R, MY, 2L S 2008, RN LA R S )R
Kl 4 m) JBU[D]. 5 DY 22 BF 5%, 28 (1) : 1-13. [ Yuan Baoyin, Xia
Zhengkai, Li Baosheng, et al. 2008. Chronostratigraphy and strati-
graphic division of red soil in southern China[J].
Sciences, 28(1): 1-13. ]

R . 2015, O HAGHT INARBY AT + F 0T YRR KX RS (D], 4
A8 WL K 2% : 1-52. [ Zhan Wenjuan. 2015. Heavy minerals

Quaternary

composition and its provenance implications of aggradation red
clay in mid-subtropics, China[D]. Jinhua: Zhejiang Normal Univer-
sity: 1-52. ]

A0, EIREDR, SR 18, 45 . 2023, R2LEEUAHIX AL I 2 KUk i i e
PRI RHIRAL AT NI]. 000 A kA 23841, 42(4) : 873-
881. [ Zhang Junwen, Yan Yani, Meng Junlun, et al. 2023. Lithium
isotope geochemical behavior in the weathering process of granites
in the Greater Khingan Mountain area, northeastern China[J]. Bul-
letin of Mineralogy, Petrology and Geochemistry, 42(4): 873-881. ]

T HIBE AT AR, 22Kk WL, 4. 2010, JUITJL £1 ) 0 S8 /Y A
ARG B R[], TR M T 5 5 DU 2 M i, 30(6) « 115-123.
[ Zhang Minggiang, Zhu Lidong, Jiang Yongjian, et al. 2010. Mid-
Pleistocene climate transition event recorded by JL red earth sec-
tion, Jiujiang, Jiangxi province[J]. Marine Geology & Quaternary
Geology, 30(6): 115-123. ]

sRIGE. 2021, AFRBEL LA P AURRHIEIC R A AR T2 K A (D). 4
A8 Wi VT 8 K 2% ¢ 1-69. [ Zhang Xiao. 2021.

Asian monsoon recorded by mineral composition characteristics of

volution of ast

aggradational red earth[D]. Jinhua: Zhejiang Normal University: 1-

69. |

be RHNZR , B0, 45 . 2020, fINFRAY RS 2L 4 R Se AR L i) KB 1R

i‘ﬁ‘[J]. B PUZEHFIT, 40 (1) : 214-228. [ Zhang Xiao, Zhu Lidong,

Huang Ying, et al. 2020. The reticulated mechanism and its
climatic implication of aggradation red earth[J].
Sciences, 40(1): 214-228. |

K ARA , R4, 5. 2022, 0.44 Ma LISk JT WA BV 2T +
YIRS AT - FAT AR 5 0 AR ARSI (1], JURREAAE,40(2)
494-507. [Zhang Xiao, Zhu Lidong, Li Fengquan, et al. 2022.

Provenance analysis of eolian red earth aggradation in southern

Quaternary

China since 0.44 Ma: Heavy minerals and detrital zircon geochro-

nology[J]. Acta Sedimentologica Sinica, 40(2): 494-507. ]

SRR BTRSE, AR A 2014 L RE R B e kA
FRERFFE[]. RITW IG5 PR 4% , 23 (8) : 1125-1131. [Zhang
Zhi, Jia Yulian, Peng Xuemin, et al. 2014. The study of chemical
weathering intensity in north Poyang Lake region[J]. Resources
and nvironment in the Yangtze Basin, 23(8): 1125-1131. ]

HEHE. 2023 S AEHINBUNA R WFURER[D]. B WM
2. 1-80. [ Zhang Zhongping. 2023. Provenance identification of
cumulic red earth in the Jinqu Basin[D]. Jinhua: Zhejiang Normal
University: 1-80. ]

AT . 1992, [ 2R ol R AR & 4RI A0 B TS 0],
FEIULHEIT, 12(4) :341-351. [ Zhao Qiguo. 1992. A study on re-
cent pedogenic process and its developing age of red soils in China
[J]. Quaternary Sciences, 12(4): 341-351. |

RCHCE A . 1995, b [ R 7 21 5 5 DU 20 RIS RS 00 DAY
[7]. SEPULeHFoE, 15(2):107-116. [ Zhao nguo, Yang Hao. 1995.
A preliminary study on red earth and changes of Quaternary
environment in South Chinal[J].
116. ]

WITIIT R 2 B AR
Jg AL

ment.

Quaternary Sciences, 15(2): 107-

1993, & &I M. JEat. TR M

1-169. [Zhejiang Normal University Geography Depart-

1993. A geography study on Jinqu Basin[M]. Beijing: Me-
teorological Press: 1-169. ]

REIAR . 2007, O HGHT IR B 2T+ K LI i 1) 57 DU 28 A B AR Ak
BRIT[D]. M« 22 K2%: 1-156. [ Zhu Lidong. 2007. Aggrada-

tion red earth sediments in mid-subtropics of China and their re-

corded environmental changes during Quaternary[D]. Lanzhou:
Lanzhou University: 1-156. |
SRBNZR A3 VR A5 2014, e B2 383 J 0 b DX 365 D0 20 21 R

TE A EE 2 X (7). HBEAL2= R, 33(1) : 13-22. [ Zhu Lidong, Gu

Xiji, Ye Wei, et al. 2014. Grain-size features of Quaternary red
earth in Dongting Lake area and their paleoenvironmental signifi-
cance[J]. Progress in Geography, 33(1): 13-22. ]

RN AR, 22K UL, Sk Wi, 26 . 2010 )5 Ll JL HET2T - BE AL AR AR K
WAREEICSR[I]. i Hb2E Az, 29(4) £ 385-394. [ Zhu Lidong, Jiang
Yongjian, Zhang Mingqiang, et al. 2011. Characteristics of mag-

netic susceptibility and its paleoenvironmental records from JL red

earth section, Lushan area[J]. Mountain Research, 29(4): 385-
394. |

ORENAR , B, R P, 45 . 2006a. 4 A0 2R DU 2041 - DT AURLJEE 401
JSURRAE [T, T M 5 5 45 DU 20 M %, 26 (4) < 111-116. [ Zhu Li-
dong, Ye Wei, Zhou Shangzhe, et al. 2006a. Grain-size features of
Quaternary red earth in Jinhua-Quzhou Basin[J].
& Quaternary Geology, 26(4): 111-116. |

SRTAZR , 86 JE T, 45 . 2006b. S AR5 U 20 £ 1RS + B RLEE R
AE[T]. HbB AL, 26 (5) : 586-591. [Zhu Lidong, Ye Wei, Zhou

2006b. Grain-size features of red earth in mid-

Marine Geology

Shangzhe, et al.

subtropics[J]. Scientia Geographica Sinica, 26(5): 586-591. ]
RIRAR, T 22 R4 25 20072, WAL TX 21+ e R 5%

REE[T]. 7B S 55 DU 20 5, 27 (1) £ 117-123. [ Zhu Lidong,



534 e

T A T AR LT A XA BT £ ) PR A A LR PR 7 A 959

Zhou Shangzhe, Li Fengquan, et al. 2007a. The elemental trans-
port features of red earth from TX-section and its paleo-climatic im-
plications[J]. Marine Geology & Quaternary Geology, 27(1): 117-
123.]

RWZR, AT, 22 R4, 45 . 2007b. 7 B 4T + Ak sk Ak
SEERAE[D]. HiERFE2:,36(3):295-302. [ Zhu Lidong, Zhou Shang-
zhe, Li Fengquan, et al. 2007b. Geochemical behavior of major
elements of Pleistocene red earth in South China[J]. Geochimica,
36(3): 295-302. ]

RWAR AT, 36, 45 . 2007c. S 4 LT R MR LA ARAE
R AT FE ], HEVPEL, 27(2) £ 194-200. [Zhu Lidong, Zhou
Shangzhe, Ye Wei, et al. 2007c. Preliminary study on geochemical
behavior of rare earth element of plinthitic red earth in South China
[J]. Journal of Desert Research, 27(2): 194-200. |

RS, A SR MO, 4. 2006, A0 IR DU 4E M SCLT - R G2
PR S R S 0]. R 5T S 2 DU 42 3 5, 26 (4) + 105-110.
[Zhu Zongmin, Yang Wengiang, Lin Wenjiao, et al. 2006. Mag-
netic fabric characteristics and significance of reticulate red earth in
Xuancheng profile, Anhui province[J]. Marine Geology Quater-
nary Geology, 26(4): 105-110. |

Ashley G M, Driese S G. 2000. Paleopedology and paleohydrology of
a volcaniclastic paleosol interval: Implications for arly Pleistocene
stratigraphy and paleoclimate record, Olduvai Gorge, Tanzania[J].
Journal of Sedimentary Research, 70(5): 1065-1080.

Che X D, Li G J. 2013. Binary sources of loess on the Chinese Loess
Plateau revealed by U-Pb ages of zircon[J]. Quaternary Research,
80(3): 545-551.

Dickson B L, Scott K M. 1998. Recognition of acolian soils of the
Blayney district, NSW: Implications for mineral exploration[J].
Journal of Geochemical xploration, 63(3): 237-251.

Fang X M, Li J J, Chen X L, et al. 2002. Loess in Kunlun Mountains
and its implications on desert development and Tibetan Plateau up-
lift in west China[J]. Science China arth Sciences, 45(4): 289-299.

Fedo C M, Nesbitt H W, Young G M. 1995. Unraveling the effects of
potassium metasomatism in sedimentary rocks and paleosols, with
implications for paleoweathering conditions and provenance[J].
Geology, 23(10): 921-924.

He M Y, Zheng H B, Clift P D. 2013. Zircon U-Pb geochronology and
Hf isotope data from the Yangtze River sands: Implications for ma-
jor magmatic events and crustal evolution in central China[J].
Chemical Geology, 360/361: 186/203.

Hong HL, GuY S, Li R B, et al. 2010. Clay mineralogy and geo-
chemistry and their palaeoclimatic interpretation of the Pleistocene
deposits in the Xuancheng section, southern China[J]. Journal of
Quaternary Science, 25(5): 662-674.

Hong HL, GuY S, Yin K, et al. 2013. Clay record of climate change
since the mid-Pleistocene in Jiujiang, South China[J]. Boreas, 42
(1): 173-183.

Hu X F,DuY, Liu X J, etal. 2015. Polypedogenic case of loess overly-
ing red clay as a response to the last glacial-interglacial cycle in
mid-subtropical Southeast China[J]. Aeolian Research, 16:
125-142.

Jansen J H F, Kuijpers A, Troelstra S R. 1986. A Mid-Brunhes climatic
event: Long-term changes in global atmosphere and ocean circula-
tion[J]. Science, 232(4750): 619-622.

Lu P, Fu Q, Seyfried W , et al. 2013. Coupled alkali feldspar dissolu-
tion and secondary mineral precipitation in batch systems—2: New
experiments with supercritical CO, and implications for carbon se-
questration[J]. Applied Geochemistry, 30: 75-90.

Mao H R, Zhao Z Q, Cui L F, et al. 2018. The influence of climate and
topography on chemical weathering of granitic regoliths in the
monsoon region of China[J]. Acta Geochimica, 37(5): 758-768.

Mclennan S M. 1993. Weathering and global denudation[J]. The Jour-
nal of Geology, 101(2): 295-303.

Nesbitt H W, Markovics G, Price R C. 1980. Chemical processes affect-
ing alkalis and alkaline earths during continental weathering[J].
Geochimica et Cosmochimica Acta, 44(11): 1659-1666.

Nesbitt H W, Young G M. 1982. arly Proterozoic climates and plate
motions inferred from major element chemistry of lutites[J]. Na-
ture, 299(5885): 715-717.

Xiong S F, Sun D H, Ding Z L. 2002. Aeolian origin of the red earth in
Southeast Chinal[J].
181-191.

Journal of Quaternary Science, 17(2):



960 o % R Fa4E

Non-Latitudinal Zonal Characteristics and Origin of Chemical
Weathering of Aggradational Red Earth in Southern China

WANG Ji'?,ZHU LiDong"?, YU RuiFei'?,ZHANG ZhongPing', DU GuangQin'>

1. College of Geography and nvironmental Sciences, Zhejiang Normal University, Jinhua, Zhejiang 321004, China
2. Jinhua Key Laboratory of Watershed arth Surface Processes and cological Security, Jinhua, Zhejiang 321004, China

Abstract: [Objective] Research on the weathering process of the aggradation red earth in subtropical China has
long been crucial for understanding the evolution of the Quaternary environment. However, a comprehensive know-
ledge of the weathering environment of the aggradation red earth is hampered by the infrequent reporting of research
on the weathering characteristics of the aggradation red earth at the spatial scale.[ Methods ] Based on a systematic
analysis of the weathering characteristics of the aggradational red earth sections in southern China, this study focused
on the Jinqu Basin, where non-zonal factors have a significant impact. The research primarily explored the chemical
weathering characteristics and formation mechanisms of red earth within the basin, to deepen our understanding of
the weathering features of aggradational red earth.[ Results] (1) On a large scale, the weathering intensity of aggra-
dational red earth in southern China is strongly correlated with hydrothermal conditions, with weathering intensifying
as latitude decreases. However, the chemical weathering of red earth in certain locations or specific sections does not
entirely conform to the latitudinal zonality in the mid-subtropical region between 25° N and 31° N, where aggrada-
tional red earth is widely spread. (2) The geochemical composition of aggradational red earth in the Jinqu Basin ex-
hibits good consistency, with minimal differences in element enrichment or depletion among samples. However, there
is regional variability in the degree of chemical weathering in the developmental stages of vermicular and typical red
earth following the stagnation of vermicularization in the Jinqu Basin, compared with the chemical weathering charac-
teristics of other aggradational red earth sections at the same latitude. (3) Influenced by a combination of factors such
as provenance, topography, and local climate, the weathering characteristics of the aggradational red earth in the Jin-
qu Basin exhibit certain non-latitudinal zonal features.[ Conclusions ] The weathering characteristics of the aggrada-
tional red earth in southern China primarily follow a latitudinal zonal pattern under the large-scale monsoon evolution
pattern. However, owing to the influence of non-zonal factors including topography, water, and differences in the geo-
graphic features of potential provenance, the chemical weathering of aggradational red earth also exhibits certain non-
zonal characteristics within the mid-subtropical region between 25° N and 31° N. The relatively small and enclosed
basin terrain of the Jinqu Basin, along with local microclimate conditions and contribution of bedrock weathering
products to the red earth provenance, plays a significant role in interpreting the chemical weathering information of
the red earth. Therefore, it is crucial to consider regional impacts while discussing the chemical weathering characteris-
tics in different areas.

Key words: aggradational red earth; chemical weathering; weathering zonality ; regional factors
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