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Abstract: As an important part of Northern China Desert, Hulun Buir sandy land is of great significance to the study of dust system in
Asia. The characteristics of heavy minerals and the composition of Sr—Nd isotopes are the important tools to reveal the sediment
evolution process and trace the provenance. But the "grain size effect" caused by sedimentary sorting has always been the limiting
factor for the composition of heavy minerals and Sr—Nd isotopes in sandy land. Totally 19 acolian sand and fluvial sand samples were
collected from Hulun Buir sandy land and screened to analyze the material composition and discuss the effect of separation on the
composition of heavy minerals and Sr—Nd isotopes. Among them, 12 sub—samples (<73 um and 73— 125 um) were identified and
analyzed for heavy minerals, and 23 sub—samples (<63 pm,<30 um and <11 pum) were determined for Sr—Nd isotopes. The results
show that there are significant differences in heavy mineral content, heavy mineral index (ATi, GZi and ZTR) and heavy mineral
assemblage with different particle sizes. The stable and extremely stable minerals are concentrate preferentially onto the finer
particles, which enhances the overall stability of the fine—grained sediments. Different from previous studies on Sr—Nd isotopic grain
size control, our results show that the *’Sr/*Sr ratio is slightly affected by the grain size effect, but the Nd isotopic composition is
significantly affected by it, and the coarse— grained components tend to have a higher Nd isotopic ratio. The Sr— Nd isotopic
composition of Hulun Buir sandy land has “time effect”. It shows that the geochemical composition of the dust source area is
unstable. This study is of great significance for the understanding of Asian aeolian dust system study using heavy mineral and Sr—Nd

isotopic composition. The wide or multiple grain size window as well as substantial amount of samples must be considered for source tracing.
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Fig.1 Topography of Hulun Buir sandy land, showing the sampling location of the study area
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Table 1 Heavy mineral types and contents in Hulun Buir sandy land (%)

ST B BEACH B0 BUKET ABCH MO MUE BERYO AT RO WO AN BRERET RIBERET ML BB

<73 um
HL30 102 244 029 0091 236 0.19
HL33 6.23 1.73 1.15 0.33 1.77 144 020 0.24
HL34 7.63 0.73 1.23 0.03 040 273 026
HL35 11.7 079  2.00 0.22 1.07 142 0.28
HL36 9.33 0.51 0.90 0.11 1.92 312 0.23 0.11
HL37 8.02 0.71 092 0.21 136 1.64 0.09 0.06
73~125 um
HL30 135 029 047 060 261 249 0.08
HL33 453 1.07 070 0.07 271 450 0.81 0.18
HL34 554 0.12 045 0.02 1.58 3.58 022 020
HL35 2.68 0.28 1.35 0.02 236 424 041 0.75
HL36 2.82 1.66 1.30  0.03 148 508 039 0.15
HL37 327 121 1.57  0.03 245 493 097  0.36

0.30 0.30 8.33 0.90 11.6 26.5 27.6
4.25 130 233 19.4 213 5.72 2.18
21.5 0.99 9.66 10.9 25.7 6.99 0.99

12.8 1.04 12.8 6.10 27.8 5.57 034 7.20
11.3 2.61 14.6 10.2 27.5 5.40 0.69 2.07
9.41 0.90 10.5 8.69 14.1 31.7 0.54 3.88

0.09 0.09 3.04 21.5 11.5 385
25.7 354 206 9.70 13.2 4.15 1.07  0.85
48.4 1.04 164 292 5.85 5.48 0.18 0.72

38.1 0.55 15.3 221 23.0 0.73 1.04
29.2 0.17 21.2 24.1 3.74 1.19 0.77
26.0 0.19 24.8 16.0 5.40 6.17 1.29
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Table 2 Classification of mineral stability in Hulun Buir

sandy land
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Table 3 Characteristic index of heavy minerals in Hulun Buir Sandy Land

<73 um

73~125 pm

HL30 HL33 HL34 HL35 HL36
ATI  89.059 57.0207 42.5925 43.1372
GZI  2.8409 40.5263 73.8558 52.2708
ZTR 10.852 8.7 9.856 14.814 12.852

16.3415 44.0049 76.4705
54.8594  54.0049

HL30 HL33  HL34  HL35 HL36  HL37
23316 7.167 34.088 90.75  86.263
0.6734  85.011 89.735 9344 91.215 88.843
14.133 8.78 7.645 4.587  4.294 5.04
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Fig.2 Comparison of relative deviation (RD) contents of two
kinds of particles heavy mineral
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Fig.3 Comparison of stability of two components in Hulun
Buir sandy land
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Fig.4 Heavy mineral index of Hulun Buir sandy land
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Fig.5 Sr—Nd isotopic compositions of the Hulun Buir sandy land, in comparison with those of the loess in the CPL, the deserts
around northern boundary of China
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AR5 Nd R R LR, B, A
R TR 1 N [R5 2R 2 50k R 1) O R AR X
AL AHIE (Feng et al., 2009) , 85 + 1 exa(0)[HAR L
ZRE B s A B 2 B TR P ) Nd TR 67 2 {8
RS W, FEEH s (R 4) , AR
KLGELH 53 1Y) exa O) HAFAE 15134 4.66 & BAA7 1424k, Tii
H I AR 2H 70 AR ena(0)E R T (KT 5) 6

—YERIFFE LN R St/ St LU A B & A 7R 4 T 4
Jil (Dasch et al., 1969; 58 3C I %% , 2005 ; Rao et al.,
2006; Meyer et al.,2011;Dou et al., 2016 ), K AT
Yyrh 4R B0k ZH o3 SR T 2 0 E B Rb(K) YRS
0 (CHA B ) VS *Sr () o (HJEAETRATT RO B
FEH (3R 4) , AN [RPRL LA 53 1) Se/*Sr L H 22 AR AR
IN IR RZEARAY K 0.000801 , 378 /N T8 -+ 55 S5 XU 4
J (#5 A2 %6 1) 9 0.003516~0.011821 7254k X,
[A] (Rao et al., 2006; Chen et al.,2007) , [a] FE 2t /N T
DA i =2 [] 1 2846 (— /N T 0.004000 ) , AS [ KL
2 53 i) St/ St AR I A FR B LR 4 Uk 2H 43
R AR G LUAE S A DT A W S ) A8 A R A
(FE5), X FBARES VSt “SrH T B Z Y IR

F4 R IURIDHAEY Sr—Nd R ZEHRK

Table 4 Sr and Nd isotopic compositions of the Hulun Buir

sandy land
2 Y5 Sr/*Sr Nd/*“Nd xa(0)
HL1 0.710035 0.512384 -4.95
HL2 0.710361 0.512184 -8.85
HL3 0.710182 0.512259 -7.39
HL4 0.709834 0.512362 -5.38
HL5 0.709465 0.512346 -5.69
HL6 0.709662 0.512298 -6.63
<63 pm HL7 0.709782 0.512367 -5.28
HLS 0.709961 0.512288 -6.82
HL9 0.709967 0.512325 -6.10
HLI10 0.709966 0.512303 -6.53
HLI11 0.710348 0.512276 -7.06
HLI2 0.709708 0.51225 -7.56
HL13 0.70987 0.512312 -6.35
HL1 0.709767 0.512145 -9.61
HL3 0.709507 0.512233 -7.90
<30 um HL4 0.709418 0.512269 -7.19
HLS5 0.710266 0.512158 -9.36
HL6 0.709322 0.512144 -9.63
HL1 0.70964 0.512274 -7.10
HL3 0.709585 0.512274 -7.10
<11 pm HL4 0.709419 0.512228 -7.99
HLS5 0.709777 0.512159 -9.34
HL6 0.709392 0.512247 -7.62

R BN (Li et al., 2015)

M T3 I 53 E R AN RE X (CRAT AN TA] St—Nd
)40 2 AR ) AN [RPRLAR [ UL R A 12 B AL
TR ko3 BT & 4R TR A 40, LA,
PUFRY) Sr—Nd [R5 28 76 A [ A 43 v 14 43 A 1l
DL B B — Wi sk 5l ) o e 5 R, [l Al DA
F AR IR DU 09T A5 RS, A e X B B A2
— AMMEASGE AT, X T A — W IR B TR i
T, UIRFRA T 52 AR 2H 43 HA T Y St/ S Fb
A, 110 Nd [R7 R HAB LA 32005 1 52 ) ol 5 46
TEARBURLZE 3 vh , I8 4 Sr—Nd [RA7 K 20 1 5 42 7ML
WORLZH 43 b (B35 5000 8 A e P g 22 ) 8 4] LA
TRV IR TR A AR R o TR, AR5 %) Sr—
Nd [F) 37 2 2 B AEAS [ 2 2] 0 v 1Y) e A e Bk —
UL T TR Sr—Nd [FA 28 20 B 32 23245 TR
XA B
3.5 Sr-Nd E & AR FER BT

AMFFELERTAS DL R V0 i) He i — AN A T T
Gh1a) F AR, FH LT iz X35, Sr—Nd Al 2= 4
J AR T et A = I ST | g R R U SR
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FRERD T TR Sr—Nd Rl 2 FU(E R AR K
AL R R ena(0) (B & 2E B 25 AR AL, T A T Y
e OV EL A ALHRTE 1 e B DA b, fr K ATI6 3.9 e B
A7, BE TR ) Nd )57 2 2H Rl B T8) A& A= 1 B g
Ak, UUFRY) Sr—Nd [R5 28 2 Wi BifiFst ] (AR A Fsg ok
TIBTER I MR A2 2H B RS e i FAEAAE AT
IR ZR G R B B R TR 2 VR B LA

6, A TR Y 5 R A TR X Y b ek 27 21
B, SR UE R BRI B O AR R X Hh R R
2R 2 N R X 2 R AT R AT, R
) H R AL 22 R ik 5 XU B ME AR B I 1 35 X 36 1
FEOEIFAEARIR] o PR S RN S I o 5 X RIS 7
T DX 1% b KA 2 2 i 7 B b6 LA AR R AT BB S
R,

R A E IR A R A A — BB
1o J A XA S e s, 2B 5 T
B A A BB RS TR AR AR A AT, ZEA )
BRI AR, HBR Ak 2= 20 A A A A8 A i B )]
TR RIRIX R, Rk R, B TR AR XY
HERAC 2 S FRSA] 1 e A= 784k, e A T 2R A A
R HERY RIS R EOERIX KLY A s AR e, BIF
DL, HERRIX KAy S bk T 2 2H s i) A A — e R
EPIRIX AL, AT RESE [F— I8 X SR AL XU
IR SRR AR f
3.6 ML X4 RGEHIIET

A9 (Nie et al., 2013; Peng et al., 2016) Fll
Sr—Nd [f]{7 % (Chen et al.,2007;Li et al., 2009 ) 7£ 3.
PR RGN %) 2 H TR ER . Ve 1
5B AR R A A A B AR S OCR,
S PR 2R U I PN ik DX Y2 0 A R T T A | 38
SRR |, HEFRAE T KU Tl i X, 5 Sk R T
W bE A SR AR TE B o B3RS AE
UL Vb i M R i 2 i KB RR B (XU B
)2 TR ARG, a9 A
fifi T4k AL ER XA IR X 3t R KA )
SRR AR i - M K R A R R A
I E B T HEEARE,

BTk FEIR— AT, AR
TEARPRLEE T BYRFIE S AN [, FE7E B S A B2 2%
N o T EL AN [RIRE b [] 6 9 2 53 ) A P 4 e
fEAR2E S I 5 o B DL ZE A A A T R 5

WEFEI, TR T, A AR ME B AT XA SR
P, 5 ORI 98 BOAE i, B[R] — i 9 rp E AT 0
Foo [T, 7E KA DI AT 58, Nd [R) 7 3 4 s
JEE 0N 1 Sr—Nd [F]A37 2% 20 J A I T 2500 ™t 2
IR, BT ERER LA E G YA Sr—Nd
[l 37 28 4 TN A2 R GEWE ST, S T TR
Py rhAEEBORE X 15 I R S B B IR X LA B, S8/ 260
FELL 5y CRLEE T 1) LA K TE 2 RO i i b 2B 5T 00
T8, QNI A BE B/ IV BT AL 8 R A [ 255 1 i A
22 o

4 4 i

Xof WRAE U1 JR b Hb oA 20 20 43 T4 9 #1 Sr—Nd
[ R AL AT A LR 4518

()25 ER B, AR Y e E £ T A
(R v s I RO 7/ R AN ER I B e L R O B
A RAETHAE. e R ET i eEET
ANTORL , AR TR A AR E R N

(2)¥Sr/*Sr HAE 3Z 40 BE A2 M AR /1N, (H Nd [F] {37
B B 8 2 B A (R, IR R £ 43
B Nd R 2R H A 3, 3 5 LARTAY St—Nd [\
V2R PR A S AR 55 285 SRS ) 5 RS DL IR VD i 1)
Sr—Nd [RI{3 L ALAFAER IR , R RS fa) %A T A
AR, F W T KRR IX M BRI 2E A FE E

(3) Fh T B NS B A5 A 1 TR T4 1)
TR (5 S, FEA FHE W YA Sr—Nd [R5 4L Ai
F1IRA R GERFFE R, R T 537 S8 w220 FBE 4143 LA e
FE A PR B AR A RIS ) R R P i 22 o

Bigt: T b B 3R R M A F KR E
IR AE K ELRANEEHRT AEW
BRI T AR, R A Bk F 50 T 46 IR D3
W BN, KA 2 KBTS S T HE
By b FAL IR A B — 3F 5 R TG B R AT
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