2023 4 5 A HooEk ¢ R May 2023
o 44 % 5f 3. 511-521 Acta Geoscientica Sinica Vol.44 No.3: 511-521

www.cagsbulletin.com

LA TR E LT + W RSk IR 3R

e et gAY, RbE Y, RAE Y kA, S5
1) =R AF R 5B, ILE S 443002;
2) = Mgz 2 [X M Jo O L E I S LR (S R 2E), Wb EE 443002;
3) b T AR B R AR R, dE AT 100081;  4)H E Rk e b R S ER Y BB ST T, JbEE 100029

B OE: fEm Xz oAbt et Bng, e ORI M A . SO R R R R AR
FURAFRRE, [l b IR £ | 2 e B A, T v SR 2T A TR JEIE S Y BERAR R 1A o 3
FJUIT BB 27 + 2 PERE B B G RE S b, FRARTS 177 WO ANEL £ U-Pb 4IRS, 35 BRI (E 4 T e B s AR
(816 Ma, 801 Ma #i1 991 Ma). it JGit £ (2019 Ma. 2022 Ma #i1 2481 Ma)Fi A it £ (2502 Ma), I HA A
ARG AA (135 Ma) o K H 55 W AR U5 R VR 5 X ) 5 A U-P AR 2 RLEA TR HE, 45 5 B L
A AN s e =) O v 7 N e | /5 7 S - VA M R < e W < [ - R e o SRS T 1
LN RS S AN Sl R 1A W s = X £ 1 WL, 7 ) W | A B RS 4 W LD R 52 s e R G
B U-Ph 4RI A7 AE W R 22 50, T 3 JE Bk | KT I I R Y B B 5 . SR S S £ S T LT IX
LR LR E, RS T R R T T A R AR A

KHEIR: 204 g UL, 5 U-Pb AR

& 4y 25 P534.631; P597.3 XHEkFRERD: A doi: 10.3975/cagsb.2022.053101

Provenance Tracing of Middle Pleistocene Red Earth in the Jiujiang
Area, Jiangxi Province

LIN Xu>?, HU Cheng-wei", WU Zhong-hai®, ZHAO Xi-tao”, CHEN Ji-xin", LI Ling-ling"

1) College of Civil Engineering and Architecture, China Three Gorges University, Yichang, Hubei 443002;
2) Key Laboratory of Geological Hazards on Three Gorges Reservoir Area, Ministry of Education,
China Three Gorges University, Yichang, Hubei 443002;

3) Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100081;

4) Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029

Abstract: The Middle Pleistocene red earth is widely distributed in South China. However, its source areas
remain controversial. The sedimentary age of the Jiujiang red earth profile has been defined well in previous
studies, and it is an ideal region for studying the source of the red earth material in the Middle Pleistocene due to
its continuous deposition and good exposure. Through the analysis of two detrital zircon samples from the Middle
Pleistocene red earth in Jiujiang, we obtained 177 concordant zircon U-Pb ages. The peak ages are mainly
concentrated in the Neoproterozoic (816 Ma, 801 Ma, and 991 Ma), Paleoproterozoic (2019 Ma, 2022 Ma, and
2481 Ma), and Neoarchean (2502 Ma), with an insignificant peak age in the Mesozoic (135 Ma). The results show
that the Gobi Desert, northern deserts, Loess Plateau, Tarim Basin, and North China Plain in northern China are
not the main source regions of the Middle Pleistocene red earth in Jiujiang. The Early Pleistocene diluvial fan at
the northern piedmont of Lushan Mountain provided sufficient materials for development of the Middle
Pleistocene red earth in Jiujiang. The detrital zircon U-Pb age compositions of the Middle Pleistocene red earth
are different from those of the Late Pleistocene loess in Jiujiang. Different climatic conditions dominated the
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development of the red earth in the Middle Pleistocene and the loess in the Late Pleistocene in the Jiujiang area,

but both of them were sedimentary responses to environmental changes caused by the tectonic uplift of the

Tibetan Plateau.

Key words: red earth; Middle Pleistocene; Jiujiang; Zircon; U-Pb age
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2021) . W B B A S A R YT h T Iz AFFE M R T 4,

HU-Pb AR5 X L O 938 38 1 T AR TR P Y
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Bl %EmatrNEsHE
Fig. 1 Distribution of red earth in South China
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Fig. 2 Geological map of Jiujiang area
(modified from LI, 2019)
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A—JUILLL A B A3 P, BT AT T : P A 750 TR (R, 2018), AL I8 7 THT (% S 00 56, 1997), 2430 il i A7 (2= 42 M, 2019);
B—A KW oT I A R, b R AR AR R AR A C— LT 20 £ AN 3R -+ b 2 AR B (a—2% 0 b—/\ B350 T ) b J22 41
oK A 24 311(2019); c—RIIIAT; d— I G P A3 Z 4R 0% 23015k H RRIG (2018) Filsk 52 9)45(1997)); Kb Tif BAURES AR i 202
A-location distribution map of Jiujiang red earth, including previous profiles: Nanhucun profile (CHENG, 2018), Changhong Dadao profile
(JIANG et al., 1997), Xingcheng Dadao profile (LI, 2019); B-field photographs of the profiles of this study, in which the star represents the

sample collection point; C—stratigraphic histogram of red earth and loess in the Jiujiang area (a—Xingcheng; b—Balipo profiles from LI(2019);
c—Nanhucun; d—Changhong Dadao profiles from CHENG(2018) and JIANG et al.(1997); the star in the figure represents the analysis
horizon of zircon samples.
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Fig. 3 Sample collection
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a, b—H5 A AR ARG, TR B AR 3 A
c—#5 0 U-Pb 4E# 5 Th/U 45 L8305 A,
a, b—cathodoluminescence images of zircon grains with circles
representing sample analysis points; c—Scatter plot of zircon U-Pb
ages and Th/U ratios.
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Fig. 4 Experimental results
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27%, B A 4%, PG 3%, R AR
1%,

5 Wig
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a, b—zircon concordant age maps; a’, b'-U-Pb age spectra of detrital zircon.
E5 StIER
Fig. 5 Experimental results
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A—a, b—JUTLA L (A RBIT); ¢, d—JUITA L (R, 2018); e— )/ 111 B4 (B2 W55, 2010; stkNI, 2014); f—#IT.(Z= /MRS, 2016);
g—1KIT.(He et al., 2013; Liang et al., 2018); h— T30 JF (AR AL, 2022a); B—a, b—JLIT 21+ (AW 5T); c—db 7 X BE(Che and Li,
2013; Zhang et al., 2016); d—:t 7 V> ¥ (Stevens et al., 2010; Xie et al., 2012; Zhang et al., 2016; #%#]2¢%, 2017; Fan et al., 2019);
e—i% 1 /5 JBL(Stevens et al., 2010; Pullen et al., 2011; Nie et al., 2014); f—5 K 25 b (I8 #+45, 2007; Rittner et al., 2016);
g—1EILF R (BRI A, 2020); h—JLIT 3 - (P45, 2022b).,

A-a, b-Jiujiang red earth (this study); ¢, d-Jiujiang red earth (CHENG, 2018); e—Lushan bedrock (LI et al., 2010; SHI, 2014); f-Ganjiang
River (LI et al., 2016); g—Yangtze River (He et al., 2013; Liang et al., 2018); h-Jianghan Plain (LIN et al., 2022a); B-a, b-Jiujiang red earth
(this study); c—Northern China Gobi (Che and Li, 2013; Zhang et al., 2016); d-Northern China deserts (Stevens et al., 2010; Xie et al., 2012;

Zhang et al., 2016; YANG et al., 2017; Fan et al., 2019); e-Loess Plateau (Stevens et al., 2010; Pullen et al., 2011; Nie et al., 2014);
f—Tarim Basin (XIE et al., 2007; Rittner et al., 2016); g—North China Plain (LIN et al., 2020); h-Jiujiang Loess (LIN et al., 2022b).

6 NIILAE5EIRA)FIRIRB)EEDRXEEA U-Pb FigxfELE
Fig. 6 Comparison of zircon U-Pb ages of Jiujiang red earth with potential provenances from near (A) and far (B)
source areas
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2013, & 6A-g), HIEHARE . KILH NIEMHE
B U-Pb A BT T ARG AL PR 771 Ma, T
JUIT LT 45 R 4E R £E 801~819 Ma., b4, KiTHh
TR TR AL AT A 5l e A B A AR
Z5, HiEETNIE 1855 Ma, J5 &£ PTE 2019 Ma
Il 2049 Ma., VLI 733 A% 6% 8 9 o 3 ok A KT (b
4, 2022a), HEE A U-Pb 4RI 4 AN 1 Hy 43
iIT(E 6A-h), HT, JLILHPEHta - S5KITHT
WL 2 R B B U-Pb AR 2 AN [R], T
R R B4 P 1L R T A AR AR

o PG N i o A A TR R A RRE L VDR



A =1

AR RAE: TP UYL T 21 M BOR TS 517

Wk, XY RERT A FERERT, FEE
AL DLB R JLYT 20 A i) 9 7E 2 I U5 X (Chen et al.,
2007; Zhao et al., 2019).. Tl 4 X} Fb o] LA 3, JULIL
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ff, 7E4t )5 %5 (Che and Li, 2013; Zhang et al., 2016;
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2012; Zhang et al., 2016; ##]5¢%%, 2017; Fan et al.,
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Pullen et al., 2011; Nie et al., 2014; K 6B-e)fiis H
K (%545, 2007; Rittner et al., 2016; &l 6B-f)
AE . 74h, I v G FEas oA
WA TE ER I P AR A B2 . XA IE
o B IAE AR AT S AR TS B 40 U-Ph AR08 4 1 (K
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YT 5540 U-Pb 4RI (5K IR S, 2022)1 1507 5 45
RFH, UL s 2 = LR IR o F2 . JLIL
£ 08 B AR AR 80 A T 40~200 pm, AR
TN XU A - - UT R (50~70 pum), FRIE
(2018) I\ JLVTLL + R U5 TR VL N i 85 1 1 b
Ser R K R A TE B 1) Bl VR R S8 T AR it ik 42 3 4k KUfk
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LS, JUL A AL T A8 e TR B, I 28 3 72
WY FEORIE T, RN I 7T
B AR DUAR (224 i, 2019, 8). I, FATIA

popIRIRANs N iOL /)i E st S S MR Nl AN RU LAY E Y|
T AR A2 NS TE B, (RS R S8 e HERR KT
T Ui T Y AR 0 R ) TR o

B SR TSI, XU 4 S B O TR T
JUTLHO X (35 52 974, 1997; FRlg, 2018; B Hi4E,
2019; 5KIESE, 2022), HHEJE# A U-Pb W& (AR 20
B (E] 6B-h)H1 5 JLVTAL A7 72 B (2. 22 53 (K] 6A-a, b,
c, d), X E BRI SLITEE 4 A0 A QI AR P e
204 Ma, Hroo i fRIE(E I 4 T 7E 778 Ma, [RIHTiA
FETEW] S B oty A AR (B AF 1% (434 Ma). AT, Ju
VL R VEH R AR B 541 U-Pb ARl Bl B

7 %54 U-Pb i MDS ¥ EE
(EEMELKRBEMEIRES)
Fig. 7 Zircon U-Pb age MDS determination diagram with
solid and dotted lines represent the nearest and the
second-closest distance, respectively

8 NI EMLI RGBT ELHRRRE

Fig. 8 Formation patterns of Middle Pleistocene red earth and Late Pleistocene loess of the Jiujiang area
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AEARL o AR S5 (2022b) R VL H T 3 6 B T 2 -+ A
WIBYIIETE R T RE 08, 45 R RV L) i
FEOR A KL R mEMEY B, X5 DRI
TN R T & R B SY 45 R — 2 (Hao et
al., 2010; Qiao et al., 2011; Wang et al., 2018; Zhang
and Jia, 2019; Wu et al., 2021), i, JULITHLX Fh 5
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F, HEH FEoE A KILA T E XD T
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(Clark et al., 2006). 587t oK 2 o 858 W)
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al., 2010), ViU BLAE R 4000 m, i
1 F A & B IS VK1 (Zhou et al., 2006), =%
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IR B AW ] T 540 07 1) A g, 3K gl R T AR S BE
VP, AR KUK HER T R R R TR Y
(Guo etal., 2000), AR}, BEEICH KT AL E,
PEAR A - 52 7y v 5 FE AN W3 s, ik T 5 KP4
FENREVER AT PR 22 57, 398 1 AR 2= XURI R . 2
K(Ding et al., 1995; Cheng et al., 2016), S5 ik
T B DA AR AR VT AR S BT AR T K 20 - DoR (4
KGRI 4E 4=, 1997; TR 45, 2007; Hong et al.,
2010; Cheng et al., 2018)., £G4 R Al e 7 b 35 it
Iz A AL B R TR R, IF B AR
X HB LA B Sy 3 (PRI, 2018), 1Ak $641 + Bk
2 2% 2 XU ST 4 140 i ) Jo SRR i, T 3K 4
T 5T O 3225k 19 3 i 1 2R I A e I 2 2= X
77 B RE AR AR R AR R R ARk, R4l
rh R [R] I8 3 52 2R 3 52 2R VAR S, 28 g iR A 1Y)
k25 XAk 3 #2(Yin and Guo, 2006), AT, #&pg i
Ll LRz BB, R AR AR . I
K2 WAL FEAVE TR B, X 7 6 e it L B )
T R 7 A B A AR AR A OB A 3

PEAME T HE(0.12 Ma), [ PE AL PN B Y v
LY e, W R — I R AR A T
F(Yang and Ding, 2004), Bti}, fERFARERKITHR
Ui b DA BTz 09 8 B UTRR, 08 e R
o X SEEE AP LAY BT 32 50k A IV T
TA[EHER T o — )y T 10 Y 2 gt DX R T XU 2R TE

PR OO AR B, TURR P i) (] AR 3 0 =
BB L LR A R R, $87n e 7
IR T #RAL T ARAS, moRU I B v
ARSI 28 2 XU =22 P BT 119 4 2 XL i s B g
SR o 75— 7 THT 2% B I SERIT T VR R 3 A4 K AR,
BRER T PR A8 Wy B 2 BB Il S A, i
TR I A IR TS R R X R
Sk n] DUBRARE Sy, A Hh BB AR R 3t DX A A B 3R K
XF DX N BRI o R A, AR I VLT RS
Yyt th T2 BKRRE S, RRHEAR G, K
AR L 1 FEE YR,

6 4k

T 3R UYL SR 2T - A T R JE 4 U-Pb
R, SITEMIRIXEEE 5O U-Pb AR RS T
XL, FATAFEAT 458 ST e -
EER A AL RE R WP AR, HAT T UEE AR AR,
HAE PRV B L & B B B A
WEERR o JUVL AP gt 21 + 55 JUVE R B T8 11
P DA TR, G H B 2 42 T 7 o D o o T
AR

Bst: BB FASAIR L 09 F T At L
& 691 m 4% 2.
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