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Abstract: To understand the role of play in the Asian aeolian dust system, the heavy mineral composition of the sandy land in Northeast China
was analyzed. At present, in-depth study in this regard is lacking, which limited our understanding of the wind dust system in this area.
Therefore, 34 samples of eolian and fluvial sand were collected from Onqin Daga sandy land (OD), Horqin sandy land (HQ), Hulun Buir sandy
land (HL), and Songnen sandy land (SN), from which two particle-size fractions (<63 pum, 63~ 125 pm) were processed and analyzed. In
addition, four loess samples (<< 63 pm) of the Last Glacial Period were collected from a loess profile in barren mountains near Harbin. The
source areas of the Harbin loess were reconstructed quantitatively in the Frequentist model. After the range test, non-parametric Kruskal-Wallis
H-test, and stepwise discriminant function analysis, seven heavy minerals (kyanite, anatase, garnet, pyroxene, ilmenite etc), and four
characteristic indices indicating anti-erosion ability and mother-rock composition were selected for quantitative reconstruction. Results show
that ilmenite (magnetic) is the characteristic mineral of OD, magnetite is that of HQ, iron oxide minerals (hematite, limonite) are those of HL,

and iron oxide minerals (magnetic), epidote, amphibole and garnet are dominant minerals of SN. The contents of heavy minerals in various grain
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size fractions are different, and highly stable minerals are preferentially enriched in fine particles. The Harbin loess and SN and HL (<63 pum

component) have similar heavy mineral assemblages, but different from OD and HQ to some extents. The result of the Frequentist model shows
that the contribution rate to the source of supply to the Harbin's loess is SN (44%~86%), HL (10%~39%), HQ (3%~ 16%), and OD (0~7%).

This study highlights that the heavy mineral composition of fine sediment combined with the quantitative model has a good application prospect

in the source tracing of wind dust.

Key words: heavy mineral compositions; Harbin loess; quantitative provenance reconstruction; sandy land in Northeast China
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Fig.2 Comparison of relative deviation (RD) in the contents of two grain-size fractions of heavy minerals

Ak B URRFR 7R ), WS R AR ORI XX T i v
HiL B B R 38 Ak A % 32 M X R 2k 2R g HLAT R
4 B S Y A SRy b 2 7 A TR DX R 2R DT
FEURA) a8 DX 3R, XoF v ) R IG5 v b R 3 A 2 ]
R MDA, BELAS T X 3% M X 2 3 o i 41 )
KA TR A A YR AR ) BRARE

W IR Y B AT KR B ZE AN 22 R P XL, &2
S vg bR E ARG T L, A R R R0 T H
(HQ) . #EIATE Vb H(OD) | FFAS D1 /R b s (HL ) F11
FABEVD 1 (SN, 3 F i IR U8 B AT XUAY | JRUIX, 7 L
A B FE B A A s L B T AR YR X OS] 1)
SR, H AT MR AR S e 2 KR E Rt
T IR LB A+ B IR AR,

TR M 2 OB IR, AR K B R AR

4y (<63 pm) FEATHG IR 8 PR3 Hr . i+
SRNOIE e RN/ IS K= R /N7 7 RTINS ST SN 3
B AN A RS A, X YAE 4 DY L
Brggeir, i — 20 R WX 4 V0 MR G R B 4 1T
TEPRIX o FALERT ) R e IR B 4 (R R4, 7T
PLRIR R GIE . AL ) 7 T A2 DL R VD i A
P D i A B e T A P AN VD b, 255 MR A
KF, MR 0 3B UR X O A D L, PR AR DL
JRUD W R R IR X, T35 58 58 5 BERI0 VD H6F G 2R
VA Y T R AE X B/

T I R A AT R A R, SR
T Frequentist BB . fEAMFFE Y, FRATERE 18 FhEE
W) ALFN 4 Fh O YRR SR B (W, ZTR, ATi #l
GZi) I T8 Gt b 156, TEHERR T 08 /R o



543 % 5 6

= B 7 SR AR (IS TR 0 A VAR 114 5 A1 1 e
fHZ 06 5, 6 Fhos B f E AL ) . SR G2t
AL WEA B A ZTR A 78 B, B gl
EARTRSFIY . HR, U bG B AR HE R T AE ) U
Z WA B 2SR EE R TEX—FY B, 3 AR
B, B KA AR AN A, oK 3 i Kruskal-
Wallis H I3, #¢ HEBR 7R 8 2 24 . e, fli ]
Wilk ) Lambda W £ 17 1% 2 DFA 28 & ¥ £, i K
AW 5 2 Ta) 1 DX 4, [R] B f /N B 5 Y B i . A
FiF A R EEFE ¥, DFA Test() pRBUE e A% 1 . #x
KT POREER], W, GZi, WS AL BUEKET . AT
A WA, BRERT (RETE) , T 55 DFA B8 F
BARE, Zad Bk 5 R IS, 8 2 )
78 B (AL 31%) BE % 58 & X 3 44 W AE TR IX
(E3). 7€ LDA B nl LU H % 6 3k s vb Hh 5 B
IRID VD M AFAE 25 5 2 1Y I3, FRATTIA g 3 AT BEJ2
F VL30T /PG R R AR T R B W AR R S BT
PRI D A7 A 5 AR BL Y EE A ) 4

#2 2 % T £ F Frequentist £ 8 A8 AS 5] 2k TR (1
By 2B XF WG IR T B A BTk 0 S S AR 2 . RRUR
TR AR STER A0 . SN>HL>HQ>O0D(# 2) .
FRAE S 2 45 5L, WA RO Ml Xk I R TR B 1 0 Bk o
T ML (60.75%) , G A W42 DL 7R V0 1l 5 28.25%, 11
BEIR I V0 i 5 5 35 35 50 Vb Hb ) ST AR 2> (435 A
8.5%. 2.5%) . GOF {H it 5 F T PP Ak 452 18 ) 1) 25 SR
TR 1, KT 0.8 MY AE 32 78 1T 42 32 1 A5 76 ) 1) 245
SRS AR ) 78 GOF E.(0.77~0.93) {f3E T
AR TR 2), A, B - ET Y
A NI R A X ¥ 0, i o A A R AR R R T A
TE—EZES, LA WIS . Frequentist & 7 i FH
TR 53 M S B L T FH 3 00 2 B0E0 2 TR 38 B R
B, 105 FH 0908 48 BR Bk b ERf 24 41, B 0 55 45 41
(%) U-Pb 4E I8 M A9 45 o BRI 2 Ah, BTN OR X
B FH 0 7RI 58 4 1) M BERfE 25 4 BT, 15 2 10 25
SRR BRYD Hb 5 32 TR, 5 ACHIE S Y s it R A

R2 BRERIEEVYREER

sk FEA, 5 AR AV EE Y A S Y TR W R 187
3 YR
o HEILTL
50¢F ARG
w46 TUR
A o FA L0
w25 :
A :
— '
e :
25
. ! ® . .
-5 0 5 10

LDl

IR

3 WKV 4 AR X F AT VDB R e AR o M
(LDA) H
Fig.3 Linear discriminant analysis (LDA) plots of heavy minerals

from four source regions of the Harbin Loess
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Table 2 Quantitative reconstruction results and standard deviation of Harbin Loess provenance based on Frequentist model

Ik BRI A6 DUR A
PSS GOF
te /% SD tel/% SD EeB/% SD A% SD
HB2 2 0.06 10 0.08 28 0.17 60 0.11 0.77
HB4 1 0.02 16 0.09 39 0.22 44 0.15 0.83
HB5 7 0.05 5 0.07 35 0.21 53 0.15 0.80
HB7 0 0.01 3 0.03 11 0.07 86 0.07 0.93
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