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Fig.1

Geographic location (a) and distribution (b) of sampling sites
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L BL R VBRI B Ba Sr P Ze i T
R BT . Ba.Sr P Zr S8 15 R AE 9 N
948.00 pg/g.391.00 we/g.345.00 we/g F1210.00 wele;
I As \NbCu .Pb PUFP {02 A9 5 ik, 7EBAR
W, Ba JCE W& s VR RIS AT

379.00~948.00 wg/g; As TCEK M it fe 1% 2403 il i
IN AT 0~2.60 pglg.

U R TR F AR AR T DL AR S R A
CV R IR, A8 5 R FOUFR R 5 10 3R Fh A X 25 1
JE R A o R A A AR i /N M R bR . AR
S ZRB (BT, 300 PH 5 1 72 A i B B, R
FES 2 IR (R ME4E ,2018) . H R 1 AT, As G
R B R B , N 525.83% , AT SR AR S, B
W As JCER Y25 (] 5 TR IR 8 8, R P45 1 R
5, s PR M A 4%, Se Ni L Cr —FPoCR APV,
Co —FPICR AR 5+ RECEAHET A2 5 R ELCV 4351
TE 45% F123% Jidy , ¥)@ T rh 4548 J 2 B ; Cu Fll Ba
JCE 7L 53 R B9 M 33.13% F133.12%, 75 5 28K
HAH 22 0.01%, BIZZ S %2 B AH 22 80/ o BRIL 2 4%,
Rb Nb 1 Pb =Fl e Y748 5 RBUY BN ik 5578
5L B/ NJE RGBSR R BULA 10.60%. LG
DL AT, KR 2B 0 19728 5 R AL 10% Fi
100% WIS N, J& T 4548 S AR B, 52 IX ) 1 48
BET S5 HOTE RV B 55 2 Fh IR R 2R G 52 .
212 +iWk

X B LRV V) B PP Rb A 14 0
WIGRMATHE I, R R 2 iR, hE2m
AL B RV P T R S RS
W2 Ba Sr P Zr U E , i RAE 512 631.10 pg/g.
615.56 pg/g.455.57 wg/g.309.00 nglg, /N
5 Nb As .Cu.Zn PURP i ICER

R1 EESERDVEFBARD ERETESERE

Table 1 Characteristics of trace element contents in modern sand dunes in the southern

part of Mu Us Desert

JER P Ph Rb Nb Zr A\ Sr Cu Ni As Ba Co Cr Zn
FRAE/ (pgle) 345.00 1600 73.00 10.00 210.00 47.00 391.00 13.10 32.60 260 948.00 3930 43.00 32.60
/M (pelg) 116.00  10.00  53.00 6.00 63.00 10.00  100.00 3.50 7.60 0.00 379.00 17.80 3.00 8.00
i FEE (nelg) 22221 1324  63.67  7.61 121.88 2791 21582 7.34 19.14 0.08 61955 27.68 19.79 16.98
PRifE2E 51.97 1.74 6.75 0.81 36.14 6.47 96.07 2.43 8.32 0.45  205.19 6.13 8.95 5.21
CV/% 2339 13.15 10.60 10.68  29.65 23.19 4452 33.13 4345 52583  33.12 2213 4523 30.69
R2 ELZEVEHEHGVEMETESERHE
Table 2 Characteristics of trace element contents in ancient sand dunes in the southern part of Mu Us Desert
LR P Ph Rb Nb Zr v Sr Cu Ni As Ba Co Cr Zn
T KA/ (ngle) 45557 1571 7322 11,50  309.00 46.58 61556 1676 2458 17.05 631.10 177.10 7270  35.80
Fe/ME/(pglg) 10670 850 5500  4.80 5660 2070 12540 220 10.18 050 31500 250 11.40 0
T S (pgle) 231.54 1181  64.70 6.88 12272 3226 19565  8.14  17.67 732 502.66 71.87 36.05  10.12
i 2E 7845  1.84 398 157 5682 639 8706 233 469 430 6041 57.09 1271 1139
CV/% 3388 1555 6.5 2277 4630 19.82 4450 28.58 2656 5875 1202 7944 3525 112.52
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HEESRVDERIR G EF, A Zn U R AR
T RBORT 100% , 28 5 Z2E0H 112.52% , HA R 5
PR, S0 R 2R T A 4 T AR S AR /N AR S M R 59
[/ R ICE T R2EON 6.15%, 8 TR 7 2805
Fil s AR e R e i A58 S RBGU I, 52 X SR BE 1Y

AT

22 HESIVEMETERZEEXES
22.1 MR K

L SPSS A/ HT T i, T AR YD B o
RZ B IERAE . X SR ERE R E
o 14 R T ER 33 M RE S AT A DG AT, 5 SR
F3IR. BERVER A e, 280t
[ BIAFAE—E MM SEE . POV ND =R IC RS
HA o 2 b i 2808 T 3R Z R HA B2 IE
A&, N, PS5 Ph . Rb Nb.Zr.V.Sr.Zn LR EIC
M 5 & B0 07037, 05817, 0.715™, 0.552",
0.4397F10.467;V 5P Nb . Zr . As .Cr.Zn /N AR T
M & 2 B 05527, 0.8987, 0.7377, 0.528™,
0.793"H10.760" . A [F] i & T R 2 A AH P R 4]
FRIC R W IRAEAR S A ER AL 2447 AR, 26 A
9 (T VEE,2009), PHIVICRY S5 Nb. Zr Zn LR
S B EA S (HIE N AP,V ITER 5 Nb Zr Zn
JCE MMM R T PICER 5 Nb Zr Zn JTTR WA
Pk o ARG R RTEE % R TR 20k PR REHOT R,
InJE3EMCER V. N Zr ¥R A0 R . EL K
A PV Nb  Zr  Zn XN B2 B 430 & 155 .23

5415 405 305 ARSI 1.10A (1,924
2.08A .2.16A | 1.53A (4%, 2018) 5 H F P 431 J2:
2.19.1.63.1.60,1.33.1.65, MITZE AT 77 &
F,VHIND Zr [{JE A TR BB R R,
BRAb 27 AR R 5, 201 15 e S5, 2018)
MJE 2B M R,V HIND Zr . Zn [ J5 24285 P
FINb Zr Zn R T2 0050 s N 2 0 F vV
FINb  Zr Zn B H PR %S P AT ND  Zr  Zn A9 H B PEAH
ZH /N, 25 F L, VHIND . Zr Zn GBS F 0 T 50 1
KA. FEZFICE M B E IEAHEKE R, Sr 5 Bafly
IEAR G e, 2R A2 Sr il Ba [RlJ& T A T &,
AR FHRATTE, PR ERN, e atEdE s
FHIE , BRI OCER HAT 3 1 IE ARG

FRILZ A0, 75 B SR BE R ACYD Forr, 25
JCE Z M AF A B R ARG . BN, Ba 1 Cu,
Ni,Co.Cr.Zn FL R 3 2 70 K B9 A 5 R ECH -0.900™
-0.690",-0.721" . -0.691" . -0.494"; Co 5 P . Pb.Rb
Sr. Ba fi F' 7€ 2 M9 A ¢ & %k -0.537". -0.692" .
-0.773".-0.764" . -0.721", FELFICE Y W E A
H, Ba Ml Cu 1 7R S M55 , P REJE R Ba i 11
A48T R, B R T IR K Ba™, i Cu s 1 B
Wit 4RI & AL A 2 I A R
THEf Z R AR, 540, WAl HEE Ba ot R FH U E
A1 B A AE T A AR, 1T Cu oG 38 H LA b
07 s T IRy A SRR EL ) b T 3k
(LB FPNGE , 2015 ; 2502555, 2023)

®3 ELERVEEDARD EHEBITRZENEXREY

Table 3 Correlation coefficients between trace elements of modern sand dunes

in the southern part of Mu Us Desert

P Ph Rb Nb Zr v Sr Cu Ni Ba As Co Cr Zn

P 1.000  0.703" 0581 0582 07157  0.552" 04397 -0.124 -0.317 0.356" 0.412°  -0.537" 0.272 0.467"
Ph 1.000 0.824™  0432°  0.535" 0373 0.757"  -0435" 0423 0.633" 0278 -0.692  -0.053 0.208
Rb 1.000 0.243 0.420°  0.157 0.855"  -0.6507 -0.651"  0.836"  0.142 07737 -0.332 -0.062
Nb 1.000 0.744™  0.898"  -0.020 0.321 0.110 -0.141 0.532"  -0.238 0.729"  0.767"
Zr 1.000 0.737" 0320  -0.075 -0.076 0.210 0361  -0.384" 0.415" 0.364"
v 1.000 -0.029 0.392 0.326 -0.190 0.528"  -0.077 0.793"  0.760"
Sr 1.000  -0.839" -0.601" 09567 -0.072 -0.764" 05677  -0.365"
Cu 1.000 0742 -0.900" 0418 0.691" 0798  0.681"
Ni 1.000 -0.690"  0.238 0.735" 05667  0.280
Ba 1.000 -0.126 -0.721"  -0.691"  -0.494"
As 1.000 0.059 0.469" 0.539"
Co 1.000 0.331 0.083
Cr 1.000 0.881"
Zn 1.000

TE T HRRAE 0.01 Z) (BUR ), ARG 35 5 "R 7R 16 0.05 203 (U ) , MMk B 3%
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222 FWA

X B 5 2 VPR VD e 34 AR A 14 R iR
JCRMATHME T, 2SR R A PR . St
AR, B RVER T e, Z2H0TR Z B
TE—E A . P Rb IR TR 5 H At
Ehm2EiE c R 2 EA BENIEMG. #)
1, P 5 Pb.Rb.V.Sr.Cu.CrAREEITTEMM LR
$0.5857.0.8347.0.584.0.453.0.565 " F110.518™;
Rb 5 P.Pb.Cu.Ni,Ba Fi Pl {i & J0 K I A C R 5N
0.5857.0.4617,0.6487,0.587 " #10.508", fEZ T
R0 B F AT, Zr 5 Nb B9 IE M e P Bk , o6
ZH0H0.966" . Zr FMIND [Rl & P B8 T35 A0
FLETIFEHAR, TR A 225N, L AR,
SRR TR BA B E R IEAC,

B SRR e, Bat & 5 HAb T
R R R Z 1, H 5 Nb Zr . Co Fl Cr 1Y L AH
K R E ) -0.6487 . -0.676" . —0.527 F1-0.802",
BRI Z A, Co Bl Zn 43 51| 5 = Ff (AP OC R Z [H] 2
FAHIE, Horp, Zn F1 Co TR M A M E I B . Zn
Hl Co JRT-2P 42 A e St AL, R P 303 , (0 Zn
H1 Co TEHBFE TP I E BEANTA] , HbFe b Zn IO F BE 3015
Co MY BERLAL, T REEME PRI T R A LI S5 A
() i S AU O  Zn EE DALY BRAL I Rk R £
IV AAFAE , Co il H LAREFRER NS WY XAFAE  Zn
1 Co FIAFAETE AN R T BB 80P 5 A7 T G
FIJER . 64N, 24 Zn A1 Cu 5 4R TR Y B2 A7 i

2, R A B A S G, R, T
RME TR L R TP EORA RO R 2
PR AR OC e —52 e R R, ST R AR IE DL
JoF A A A AT R R 0 0 2R 2 M) S R G Y S A
(FURSE, 2021 251845 ,2022) .
23 AEFEBSEMETEN LS

HR 4 i T R AR A R 2V B i AR AR O,
HA 1 I E AR UE 22 A T S T B 80 2547
Mo HIERR I, a5 R 2 irs . I 2 Hhrf DA
L TEAN R AIYD Fev, Sl oT 2R 1Y 5 T AR AR
FHEHERRES  TLIAG N I, H—RKE5EA
1k 3= B 3y MD F1 D<MFD #1 FD, 345 P Zr. V.
Cu Ni TR T E (K 2a~e) H LRI CR S 1928
AR A AR BL . LA P NI Zr =FP e R ],
P I Ni 1 & AR A HLAR 2 B8 FD>MFD>MD>D ; Z
AR o MFD>FD>MD>D . 55 285 248 {k
JIE ¥ A FD>D>MFD>MD, £ 4% Cr, As, Co = Fh L %
([ 26~h) . 55 =25 F%JEMD I MFD>D fil FD, £ 4%
Ph A1 Nb JE K (] 2i,j) o Pb & HASALIF 4 MFD>
MD>D>FD; Nb & 284k iF - MED>MD>FD>D., 4
PO A Ak 2 MD A FD>MED H1 D, 045 Sr il
RbICZE (K 2k,1) . Sr & &2k F 5 MD>FD>D>
MFD; Rb & 525K IAUT 4 FD>MD>D>MFD, f¢ 5 —
R A TR AR 5T AR [A] Y Ba il
Zn & (E2m,n). HH Ba & &4EL N MD>D>FD>
MFD;Zn & 17864 MFD>D>MD>FD,

x4 ELSRDVEFBEVEMEBTEZENEXRY

Table 4 Correlation coefficients between trace elements of ancient sand dunes

in the southern part of Mu Us Desert

P Ph Rb Nb Zr A\ Sr Cu Ni Ba As Co Cr Zn

P 1.000 0585  0.834" 0.312 0.279 0.584" 0.453" 0.565" 0.288 -0.307 0.315 -0.048 0.518" 0.244
Ph 1.000 04617 -0.063  -0.044 0.227 0.272 0.378"  -0.246 0.037 0.022  -0.626"  0.199 0.727"
Rb 1.000 0.060  0.029 0.348" 0.401° 0.648" 05877  -0.035 0.508"  0.070 0.227 0.000
Nb 1.000  0.966™ 0.833" -0.150  -0.153 0.047 -0.648"  -0.211 05047 0.889"  -0.261
Zr 1.000 0.823"  -0.148  -0.184 0.019  -0.676" -0.155 0.477° 09007 0275
v 1.000 0.189 0.265 0224  -0425"° -0.110 0.216 0.821°  0.019
Sr 1.000 0722 0284  -0.004 0.510"  -0.063 0.054 0.209
Cu 1.000 0.614"  0.398 0.311 -0.209  -0.103 0.229
Ni 1.000 0.259 0.410° 0.449"  -0.083 -0.518™
Ba 1.000 -0.217 -0.527"  -0.802" 0.276
As 1.000 0.369° 0.016  -0.286
Co 1.000 0.376"  -0.895"
Cr 1.000  -0.100
7n 1.000

T T ARIORTE 0.01 U OB ), AHOGTE 2 3 5 3R 1E 0.05 2L CWUR ) L A S 3%
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Fig.2 Differences in trace element contents among different types of sand dunes in the southern part of Mu Us Desert

(error bars represent standard deviations)
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Fig.3 Spatial distribution of the average content of trace elements in different types of sand dunes

in the southern part of Mu Us Desert

AR RV e e R e E , MMRRI
FD>MFD>D>MD, [i# 5 V5 B (9 3 i o0 2 7% 2 B 8
TR s iV e e R A & TR
AR KALE 570 b (0 v R R W 78 2 A ¢ - T sl
U AT Bl A T [, LA R 28 5 A KU A
T kAN ML, E T RS RE D EEE
BTG 5 T 361 2 V0 F 3 43 B AP 4 T T, R SR A2 XL

R S A — 2 RS, (A AR 2R 04 11 5 RE % K
i 35 b A RO 2% Vb BT B e TR DR AR KRR I
A 7 G 1= e T ¢ Y £ D=k 4 T el D
b Fe v i it oo AR U e T R L X
A 85 V0 Fe g A R RS B) A 56 5 BRAR VD Fe e T i
(it R, 52 NJSTE S AR B A K, 2 2 3
HILE AR (TR, 2009; 255255 ,2023) .
T 95 B4 (2024) 16 HR 77 W90 3 XA [R] 28 B0 VD Fr £
HILEMIIFR WLV Zn Sr.Ba % & A RS
R 7 25 B R ORI I A0S A . T 4R (2015) 7E R
% L YDV R G AU ] k3] T T DU R e R

FAEEST o R B TR SV o R TR A
HU Ay [ 0 o5 17 HKUBP DU I i oo R &%
YRR TWADURY) . POSFh EERUE LR =
(] 341 22 SR E K7, Ba  Sr Rb = Fh T 2 G A 5
P AR A 5 i, A M P8 8 35 4K 1T Co (N L Cu
=PRI L B L AR AL A, P ARG e e
R AL, XA ZEICR [ AR AR
PG R S AR G (7] Ak 55 AN [ XSl R ) i 35 37
L OURRER S 2 S 4 VAR 5, Ol R i A 15 1k — 2 1Y

B3t
32 EASMENRYMETESBEROFE

HE ARG & BT TR ST 2 Sr/Cu  Rb/Sr Fil
Sr/Ba 45 HUAE X DU AR AR AL HAT S B 48R B L,
IR I 25 18 A 70 T Sr/Cu . Rb/Sr 1 Sr/Ba %5 FAE
1) 25 S BT A AR AL B R . Sr/Cu )
FUAE AT DL By S PR 25 14, SR L Sr/Cu<10 48
7 T B A, Sr/Cu>10 5 78 T 3R I (T g 5



1404 A

S

5444

2017) o 38 & X B 5 VB R R AV AR
Sr/Cu{HHA TG40, & BT A i Sr/Cu A9 FLIE A
F13~105, Hfge/MEI K TF 10, 0] LI HERT B 2 R
O FR AU BT L EL A 2 T AR R
5. HTSr 5 RbAF7E A —FE, Sr BB LB IR R
A MER BIRSAAAE BB T SRR ER 1
Iy kAT A%, 1 Rb EBAAAE TR S AR B 25
o B EAEE R AR E 4 R Rb  Sr 7% 2 S Rb/Sr
BRI/ INAT LIE N 48 7 4 B 20 XUk J3E 1) o <A AR
FHFE bR (BRI2 45,1998, 1999,2001) . i@ 3 481434
T B R UERG AP FERE L 9 Rb/Sr A4 U % 2R,
V0 B Rb/Sr i HLAE AT T 0.11~0.49, F-HI{H K 0.34;
BAR V> e Rb/Sr 1 LB A T 0.18~0.54, F- ¥ {H Ky
0.36, 7 457> Fr. Rb/Sr () FL B AT LAHEWT & 2 R 1D R
AN [] Bt 3 b o B9 2 B 2 B 5% AR IV 2 XA L )
M), 25 4R ISR A 5. 1M Sr/Ba fH A K/NS
A BEAH G, Sr/Ba {34 K, R BLTFR IR 8 T T
B A B s (TS, 2013) o B X AT
e St/BafH XS HE A B, 410 B Sr/Ba V-3 LUAE A T
0.33~0.39, 1y V> F. St/Ba {H B 5 T 3AR YD o, v] DA
Wt 32 AN [RICRR g 5B s ), ol A0 e RUE R B AT T
F4 55 1 HRUSRD Y Sr/Ba (B AEAE B T 10 W AH TR
Py (Z2 )5 45 ,2006) o ] 0L, R U B
Sr/Cu \Rb/Sr F1 Sr/Ba 45 LUAE X i 1312 X 38 VD B P 1
TR A — 2 R R 3

4 758

(1) BL RV B S b s o R D
Ba.Sr.PJCZE N F,As Nb.Cu =FiifiEE I E S EEK
1%, H A B B — 2 09 DXl s (H S R R
YD Fe R TR TR —E I 5

(2) ESRVDERE AR iR A2
b R R B B VD el e R S s TR
P B RRAE , 2 51 B B S A R S A
Ksmi b eE T N & E S TRV R, 12
S UURR Iy 5 S5 AR Al SRR R 1Y) B A0 A A TR R
AL

(3) B XT B G RVWBER SV il IT R
FEAELGT B A Ar & B, 2 b DXty A7 B Sr/Ca (Rb/Sr Al
Sr/Ba i LUAEAR S , 3R By 500 Fe AT L LA 8L
DURIASE , f0m U0 HU B A PR | 25 XU J2E T XL
Tl AR AL A B — AR R

Bt R4 AR, ARMERIRAMRT
KRB GFIN T, FRERRETHF L EIRY
BB EN, EEHM!

£ 22 3Lk (References)

WRih Bk AR R, S 2024 I 2 B Xl VR ZH AR 15
BRAL AL B I Wil R DR (R R 0], PEEEME S T
F&,38(2) : 137-146. [ Chen Hao, Xiao Baozhu, Cui Peilong, et al.
2024. Geochemical characteristics, provenance and palacosedimen-
tary environment of lithium-rich claystone in Longtan Formation in
Xiangyang area, Hubei province[J]. Resources Environment & En-
gineering, 38(2): 137-146. |

WRYR , B2t A, 5. 1998, JRlt 800 ka ¥ )11 3 -+ 1 1fi 1 Rb/Sr
SIA RN ZENAEIE (D). P EFRE,28(6) :498-504. [ Chen Jun, An
Zhisheng, Wang Yongjin, et al. 1998. Distribution of Rb and Sr in
the Luochuan loess-paleosol sequence of China during the last 800
ka[J]. Science in China, 28(6): 498-504. ]

WRIR , FEoKE , BRIg , 45 . 2001, 8 L 2 Rb il Sr bR L2 RFAIE
B Mol B R (D). BT~ 4, 75(2) £ 259-266. [ Chen Jun,
Wang Yongjin, Chen Yang, et al. 2001. Rb and Sr geochemical
characterization of the Chinese loess and its implications for
Palacomonsoon climate[J]. Acta Geologica Sinica, 75(2): 259-
266. ]

WRER , TEAiCHE , 2RI , 45 1999, RV )11 2% &1 I Y Rb/Sr (X H:
AR JZ 5 0] S AL BTSE, (4) £ 350-356. [Chen Jun,
Wang Yongjin, Ji Junfeng, et al. 1999. Rb/Sr variations and its cli-
matic stratigraphical significance of a loess-paleosol profile from
Luochuan, Shaanxi province[J]. Quaternary Science, (4): 350-
356. |

MR AR AR ERAE 55 2022 4K FLYDISEVY g 2 LT T Sl e
A0 M MIS3 3 4 PR TR KRB B AR [I]. T E Vb5, 42(4)
253-263. [Chen Min, Li Baosheng, Wang Fengnian, et al. 2022.
High-resolution monsoonal environment change in MIS3 based on
trace elements in the Tumen section on the southwest edge of Teg-
ger Desert[J]. Journal of Desert Research, 42(4): 253-263. ]

fURSE. 2021, KT MY BR)Z TIEMO TR F WA ARG
D). PEEBIES TR, 33(1) 1 147-150, 153. [Dai Qixian. 2021.
Evaluation and correlation analysis of trace elements abundance and
deficiency in topsoil in Xingren county, Guizhou province[J]. West-
China Exploration Engineering, 33(1): 147-150, 153. ]

THFEZ . 2009. S FH e S S ST R A A M IR AL 2 R E
KRS« LLIKARCH M DR E A (D], 2290 : 22K
2#:24-25. [ Ding Haixia. 2009. Studies on biogeochemical charac-
teristics and environmental influence of main microelements in
farmlands of oasis: Take Ganzhou district and Linze county of
Zhangye for example[D]. Lanzhou: Lanzhou University: 24-25. |

Bl AR 2R, AR 2013, SELRI R ATDHE XA IO
SRR AL]. P EVPEE, 33(5) : 1314-1323. [Jin Jian-
hui, Cao Xiangdong, Li Zhizhong, et al. 2013. Record for climate



£ 410 PRI - B & YD R R o S0

T TTE X AT 1405

revolution in aeolian deposit of nabkhas around the Ebinur Lake
[7]. Journal of Desert Research, 33(5): 1314-1323. ]

BTN A0 DRSS 45 2011, TSR R BL SO AR BT IRV A
WS DR B TR 3 S Ry ol AR AR AR [0]. DERREEAIR, 29(2) : 336-
345. [Jin Jianhui, Li Zhizhong, Chen Xiuling, et al. 2011. Paleo-

climatic significance of geochemical elements from Takermohur

TS5 3« USSR 35 3 3R DGS 12BN B[], DR, 33
(4):735-743. [Niu Dongfeng, Li Baosheng, Wang Fengnian, et al.
2015. Holocene climate fluctuations from the record of trace ele-
ments in the Mu Us Desert: Evidence from the DGS1 segment of
the Salawusu River valley[J]. Acta Sedimentologica Sinica, 33(4):
735-743. ]

Desert, Xinjiang since Late Holocene[J]. Acta Sedimentologica AR, AR B L 45 2016, BERL LS SR B MGS1 Rb Fl Sr

Sinica, 29(2): 336-345. ]

RS R, R R, 45 2023, B EVHUE A L A LIE b
Fr 2R JZ UL YR R AR (1], T RV B, 43 (2) 1 226-232. [Li
Jingyun, Fu Tianyang, Shen Yulong, et al. 2023. Grain-size char-
acteristics of surface sediments of barchan and parabolic dunes in
the Mu Us Desert[J]. Journal of Desert Research, 43(2): 226-232. ]

DR AT I TAE RO URAZ L] MRk, 45(2) :155-163.
[Niu Dongfeng, Li Baosheng, Wei Jianguo, et al. 2016. Holocene
millennium-scale climatic variations as recorded by Rb and Sr con-
centrations for the MGS1 stratigraphical segment of Milanggouwan
section in the Salawusu River valley of southeast Mu Us Desert[J].
Geochimica, 45(02): 155-163. ]

ZENIJE PRSI , FEOESR . 2006, BERLE IR HEE T R R AR, ZER A TR/IN 25 L 2011, BERE I R i MGS 1 2 Be v

S AR P EVPEE, 26(2) : 172-179. [Li Mingqj, Jin Heling,
Dong Guangrong, et al. 2006. Climate change indicated by trace
elements in Salawusu River basin[J]. Journal of Desert Research,
26(2): 172-179. ]

ZRpS BRI, SRAL LA 2022, ANEDKTZSBAR X RIS 5 e iy

TERIC M AR TAE RS A TR AR L], M4, 85(2)
300-308. [ Niu Dongfeng, Li Baosheng, Wen Xiaohao, et al. 2011.
The Holocene ka-scale climate variation indicated by trace ele-
ments of the MGS1 segment in the Salawusu River valley, China

[J]. Acta Geologica Sinica, 85(2): 300-308. |

126K A E M (3] BUAR A B 52 (11) 2 6-10. [[Li Yu, WRIEE R0, 28 R, 55 . 2024, Hl L X ORRIZE M VD Fe g

Zhang Ping, Wu Hong, et al. 2022. Correlation analysis on tea and
soil trace elements in tea garden of Liuzhi Special District, Liupan-
shui city[J]. Modern Agricultural Science and Technology (11): 6-
10.]

X, 2010, FE F AR ESEIM]. 3. dbat: b A R AT -

VO ALFRAE B PR B 2 ST, Ve b S A DU 28 M T, 44(2)
69-80. [ Pan Meihui, Li Na, Gong Yifu, et al. 2024. Physical and
chemical characteristics of surface sand in different types of dunes
in Qingtu Lake, Gansu, NW China, and their environmental impli-

cations[J]. Marine Geology & Quaternary Geology, 44(2): 69-80. ]

110. [Liu Mingguang. 2010. Atlas of physical geography of FPREAN, 2R AR R, 2R A 55 2016, B SRV BYD Vb B9k EE 4

China, [M]. 3rd ed. Beijing: SinoMaps Press: 110. ]

XUHRT, g, XK, 45 . 2019, RUEZAFER R A th A i LR T 5
R AL 2] P EVPE, 39(1) : 88-96. [Liu Zhenyu, Jin
Heling, Liu Bing, et al. 2019. Desert evolution during the Mid Ho-

fiE F2 o3 L[J]. V355, 36 (1) : 158-166. [ Shu Peixian, Niu
Dongfeng, Li Baosheng, et al. 2016. Grain size characteristics of
modern dune sand and its significance in the Mu Us sandy land,
China[J]. Journal of Desert Research, 36(1): 158-166. ]

locene reflected by grain-size variation of acolian sand and paleo- AL AR A RN AL 20120 BRRL S ORI MGS4 J2 Brid st

soil sequence records from Mu Us sandy land[J]. Journal of Desert
Research, 39(1): 88-96. ]

EVIRR , BXIE, BROCE 55 2024, BRI, J5] U A th XU —ib)
THARTIRR R 2A PE (0], P, 44 (1) - 75-85. [Lii Kexin,
Zhao Shuang, Zhang Wenchang, et al. 2024. Magnetic properties

of Holocene aeolian sand and lacustrine sediments from the Sala- Tg

wusu River basin[J]. Journal of Desert Research, 44(1): 75-85. ]
TN AN . 2015, ZRUASEE AR LL XA [] A iR FH 28 0 - 36T

FXF LT [I]. MR RRA:, 33(5) - 827-831. [ Ma Liangchao, Sun

Hu. 2015. Comparison of soil trace elements among different land

use types in low mountains area of southern slope of Qinling[J].

YA YOI oK B B 0], rh e, 32(4) 1 938-946. [ Si
Yuejun, Li Baosheng, Wen Xiaohao, et al. 2012. Climate fluctua-
tions during the earlier last glacial reflected by the MGS4 segment
in the Salawusu River valley, China[J]. Journal of Desert Re-
search, 32(4): 938-946. |

KN AFTE G 2017, SRS I 4R A ot Jo R Hu sk
PR KRBT % 8 3 [T]. DU, 35(6) : 1265-1273.
[ Wang Feng, Liu Xuanchun, Deng Xiugqin, et al. 2017. Geochemi-
cal characteristics and environmental implications of trace elements
of Zhifang Formation in Ordos Basin[J]. Acta Sedimentologica Si-

nica, 35(6): 1265-1273. |

Henan Science, 33(5): 827-831. | Hedte B, WAEE SR 2018, /N RIS ] - iR FH S - 3

Tl RN AR L 2015, RS BLVD IR A UK R VK Se U BE
B T R AR S R ey o e (0], o b E, 35(3) 1 592-
601. [ Meng Jie, Wen Xiaohao, Li Baosheng, et al. 2015. Trace el-

ement characteristics and indicative paleoclimate during marine iso-

TR IT R W XS L BT (9], A L 37(5) £ 752-760. [Xu Ye,
Deng Yan, Cao Jianhua, et al. 2018. Comparative analysis of soil
trace elements in different land use types in Xiaojiang River basin,
Yunnan[J]. Carsologica Sinica, 37(5): 752-760. ]

tope stage Se(MIS5e) in the southern Tengger Desert, northwestern JAERL, BOR R B A5 . 2024, JERVE Th AR AR DU Bk (k2

China[J]. Journal of Desert Research, 35(3): 592-601. ]
AR, AR, EAAE, 4 2015, WM CRIC T L BV

FROE B HA /R B X [T]. shBkAb2E, 53(5) : 745-759. [ Zhou Guoyi,
Cao Xinxing, Xia Jia, et al. 2024. Holocene sedimentary geo-



1406 ot M

¥ Ha4t

chemical characteristics of the mid-eastern part of the Beibu Gulf
and their implications[J]. Geochimica, 53(5): 745-759. |

DuSH,LiBS,NiuDF, etal. 2011. Age of the MGS5 segment of the
Milanggouwan stratigraphical section and evolution of the desert
environment on a kiloyear scale during the Last Interglacial in
China’s Salawusu River valley: Evidence from Rb and Sr contents
and ratios[J]. Geochemistry, 71(1): 87-95.

Guo Y J,Li BS, Wen X H, et al. 2014. Holocene climate variation de-
termined from rubidium and strontium contents and ratios of sedi-
ments collected from the BadainJaran Desert, Inner Mongolia, Chi-
na[J]. Geochemistry, 74(4): 571-576.

SiYJ,LiBS, David D Z, et al. 2013. Climate fluctuation record from
China’s Salawusu River valley during the early Last Glacial[J].
Geochemistry International, 51(3): 240-248.

SiY J,Li B S, David D Z, et al. 2014. Climate fluctuation on a kilo-

year scale during the late Last Glacial in Mu Us Desert, China:
evidence from Rb and Sr contents and ratios[J]. Environmental
Earth Sciences, 72(11): 4521-4530.

Wang F N, Si Y J, Li B S, et al. 2022. Variations in the aeolian
sequence Zr/Rb ratios in the Mu Us Desert during the Holocene
and their implications for the East Asian monsoon[J]. Aeolian
Research, 54: 100753.

Wen X H, Li B S, Zheng Y M, et al. 2016. Early Holocene multi-
centennial moisture change reconstructed from lithology, grain-size
and chemical composition data in the eastern Mu Us Desert and po-
tential driving forces[J].
Palacoecology, 459: 440-452.

Yao C X, Li B S, Jin HL, etal. 2002. Sedimentary cycles of trace ele-
ments in Salawusu River valley since 150 ka BP[J].
Geographical Sciences, 12(1): 65-71.

Palaeogeography, Palaeoclimatology,

Journal of

Comparison of Trace Elements in Modern and Ancient Sand Dunes in
the Southern Mu Us Desert
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School of Geographical Sciences, Lingnan Normal University, Zhanjiang, Guangdong 524048, China

Abstract: [Objective] Trace elements in modern and ancient dunes from the southern Mu Us Desert record environ-
mental information related to weathering, transportation, and deposition. Analysis of this information facilitates a bet-
ter understanding of sediment provenance and climatic evolution in the region.[ Methods ] Samples of modern and an-
cient dunes in the southern Mu Us Desert were collected, and the content characteristics and correlations of 14 trace
elements including phosphorus (P), lead (Pb), and rubidium (Rb) were analyzed to explore the differences in trace
element contents and spatial distribution characteristics among different types of dunes.[ Results] (1) The trace ele-
ments in modern and ancient dunes are mainly barium (Ba), strontium (Sr), and phosphorus (P), whereas the con-
tents of arsenic (As), niobium (Nb), and copper (Cu) are relatively low. Their distribution patterns show certain re-
gional characteristics. (2) The trace element contents in fixed dunes are significantly higher than those in mobile
dunes owing to the nature of the dunes and vegetation coverage ; however, the trace element contents in ancient dunes
are higher than those in modern dunes, owing to the influence of sedimentary history, climate change, and special
geomorphic positions. (3) The values of Sr/Cu, Rb/Sr, and Sr/Ba in modern and ancient dunes are comparable, indi-
cating that they were formed in similar sedimentary environments.[ Conclusion ] There are certain similarities and dif-
ferences in the trace element contents of modern and ancient dunes and different types of dunes. The changes in trace
element contents in ancient dunes can provide clues to the sources of modern dunes to a certain extent. The ratios of
trace elements in modern and ancient dunes have certain implications for climate and environmental conditions.

Key words: Mu Us Desert; modern sand dune; ancient sand dune; trace elements

Foundation: School-Local Cooperation Project of the Salawusu Archaeological Site Park Administration, No. slws0508; Guangdong Provincial Educa-
tion Science Planning Project of 2022, No. 2022GXJK258
Corresponding author: NIU DongFeng, E-mail: niudongfeng@lingnan.edu.cn



