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Material characteristics of dust fallouts during the dust—storm weather in
Harbin: Constraint on the provenance

YUAN Fang, XIE Yuanyun, CHI Yunping

(Harbin Normal University, Harbin 150025, Heilongjiang, China)

Abstract: The dry— and wet—deposited dust depositions of the dust—storm event in Harbin on May 11, 2011 as well as the surface
sediments from the potential sources were collected for investigation of grain—size, REE and Sr—Nd isotopic compositions. Some
conclusions have been reached: The dry—deposited dusts are marked by bimodal grain—size distributions with fine mode at 3.6 pm
and coarse mode at 28 pm whereas the wet—deposited dusts are indicative of unimodal grain—size modes with a fine mode at 6 pm.
The grain—size modes for Harbin dust—storm dusts are compatible with CLP loess and Pliocene eolian red clay as well as the eolian
dust entrained for a long distance in other regions of the world. These dust— storm depositions have a derivation from distinct

sources. There are identical REE patterns and Sr—Nd isotopic compositions for dry— and wet—deposited dusts, suggestive of the

s HHER:2016—11—09; B E HEA: 2017-03—15

E&TH : HEARFPFIEESTH (41471070) %2 1)

TEBRIN 207, 20, 1992 44 AR, RIS D o] R AR RGEW IR R s E - mail : 535038276@qq.com.
BIES L=, 53, 197 VAR R B0, 2 AFRE8 U0 BT FSR 5 E - mail: xyy0451@163.com,

http://geochina.cgs.gov.cn H1E LT, 2018, 45(6)



1178 i [

b, J 20184F

derivation from Horqin Sandy Land and, to a certain extent, Onqin Daga Sandy Land. The corresponding Sr— Nd isotopic

compositions for dry— and wet—deposited dusts give clues to suggest that fine grains in the CLP loess deposits are expected to be of

derivation identical to coarse grains.
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Fig.1 Sketch map for the Northeast Plain, showing sandy land
in northeastern China suggested to be potential candidates for
dust source, and location of sampling sites
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Fig.2 The comparison of grain—size distributions for dust fallouts from Harbin with other regions during dust—storm weather
A—The dry—deposited dusts; B—The wet—deposited dusts; C—Xi’an loess (after Sun et al., 2002; Sun, 2004); D—Xifeng red clay (after Sun et al.,
2002; Sun, 2004); E—Aeolian quartz in Cheju Island, Korea (after Lim et al., 2006, 2008a); F—Westerly dust in North Pacific Ocean (after Rea et al.,
1995) and rain dust in Nanjing (after Li et al., 2009b)
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storm deposits in Harbin
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Table 1 Concentrations of REE for Harbin dust—storm deposits (10°°)
FUikk R PERNINES g
REE
DD1 DD2 DD3 DD4 DD5 DD6 DD7 DD8 WDI WD2 WD3 WD4 WD5 WD6
La 375 382 388 383 37.7 36.9 37.6 37.3 46.7 46.2 456 46.6 511 50.9
Ce 734 717 823 779 78.7 782 76.8 78.8 939 93.1 929 932 97.1 98
Pr 8.89 897 9.57 9.12 8.7 9.12 8.88 8.92 10.7 104 103 10.5 10.2 109
Nd 315 339 37.8 345 324 354 337 342 392 39.1 383 394 36.5 434
Sm 6.53 5.87 6.8 6.41 6.01 7.29 6.48 6.71 721 7.19 72 723 7.03 8.03
Eu 1.65 1.6 19 1.72 135 1.69 1.54 1.53 1.49 1.63 1.7 1.72 0.903 1.15
Gd 6.02 593 597 598 5.44 6.31 5.87 591 6.51 6.52 6.53 6.58 592 6.83
Tb 1.1 1.13 1.07 1.1 1.03 1.09 1.06 1.09 1.06 1.16 1.19 1.18 0.965 1.07
Dy 5.98 63 6.67 6.4 6.23 6.82 6.42 6.51 5.94 6.53 6.87 6.63 491 531
Ho 125 124 1.18 1.23 1.22 1.36 1.26 1.29 121 132 1.38 133 0912 0.99
Er 3.08 3.28 3.02 3.13 2.86 3.47 3.23 321 332 3.41 3.44 3.42 275 3.1
Tm 0.547  0.56 0.51 0.54 052 0.541 0.51 0.52 0.52 0.53 0.547 0.53 0403 0455
Yb 3.36 3.51 3.6 35 3.16 3.66 34 35 33 3.47 3.56 3.51 2.79 3.08
Lu 0538 0566 0.54 055 0473 0666 0.54 0.57 0.54 0.56 0.575 0.56 0442 0514

2008),<20 wm B4k 2H 4 BB BE B iiE . <20 um
1) A 2 533 ) S MR T A AN IR R 2B B e P
RN B HPRLEE AL 47 P B i 291 86% 1 61%.
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2R ) L S S A O X K S s
i A AR S A A (8 2) o fian, >k F A
I B VRIS A JEA 22 1 ABUEAE 4~10 wm
(Crouvi et al., 2008) . & [ 85 e H7 35 V152 iy 7 X
iz ) H A R 20 R IS A3 A AREUEAE 1~
10 pm(Lim et al., 2006) . PHAEE HLR LA (=) &
BT (0 [ B — U8 T AR B YR BTk 1) 1 B B s
2R, B O 434, AVEUE 2.6 um (McTainsh et
al.,, 1997) . 2006 4E3 A 11 H #IFg 5L ZR A &
K AL A FR R, Zad K B 3SR, AER
RiARTE 7.68 pm (ZE4RAE5, 2009b) (F26) . 2k A E
DU 52 PR (%) b AP 3 20 B 06 40 A 2 5324
B, R E YT RIAE 0~10 m, ARECRIAZ7E 2 um (Rea et
al., 1995) (|&] 2f)

(3) Wy IR T TR A 2 118 R 2547 38 3 A A X
CHL 4K 511 28 wm F13.6 m) 5 HoAl K 2
32 2k K8 A v ) R R AR A — EobE ('
2) o AR [ N A e B R I8 IR Ay B FR

PR H B0 257 B 43 A (Lim et al., 2006, 2008b) ([&]
2e) , BTN 3 um AT 1S wm, 2205 T 4351 | P XL
32 5 T 3 VDT ) 41 UK 47 S5 RN AT M e A 2
IRH 2 5 1y i 750 S BE P 15 R e 4 1% v L b X RE
F Vb 5 ) AL kL K 22 YR A (Lim et al., 2006,
2008a, 2008b) . # + iy St MR i - — S F I XL
AREORLBE A3 AR, S AREAE 16~32 pum, AR ELTE
3.2 pm (& 2¢) o T HL, WA IR T TR 2 1 BUAREL
LA B 5 B v R R KU % R
AL 2d) , X BB 2T 2 - Bk 43 A 38 R AR
B, ARBAE 4394 5.7 pm F1132 pum(Sun et al., 2002;
Sun, 2004) . {EAFERAR , NE R IX, H bz
2 1o D (LS B P AR VD RN P 4 LY 8E ) |, 318 +
o DR AR I B DR B A VA S 3R v VD b B G R Ui
IR

(4) ANFaE S Bl B i 2 B A DR T Rl Al
iRy 24 B i AL T 81 B R 1) R R O R R T
(RS L, R, Ao O R 2544 T, >20 wm YRR
i 2H 43 BE % W A% i 3000 km 14 5 2 (Tsoar et al.,
1987) . 4N , 283 < i 28 iz ry At e 2006 4F- 4 H
16—17 H I AR FR R &4 K 19>20 wm B
Kr2H 73 (7 60% ) Al — i $ i 19>63 wm Y0k 2H
7 (15 9.6%) (Feng et al., 2008) . X ULHH>20 wm A9
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Table 2 Sr—Nd isotopic compositions for dust fallouts during
Harbin dust—storm weather and potential sources

Bt ¥S1/%sr 26 "N&"™Nd 20 eng(0)
W R FER LY
DDI 0.712453 0.000016 0.512221 0.000006 -8.13
DD2 0.712646 0.000012 0.512234 0.000005 -7.88
DD3 0.712723 0.000010 0.512268 0.000007 -7.22
WD3 0.712567 0.000017 0.512271 0.000004 -7.16
WD5 0.712187 0.000009 0.512216 0.000008 -8.23
WD6 0.712606 0.000013 0.512244 0.000006 -7.69
BURIC VD
Tl 0.711521 0.000017 0.512194 0.000006 -8.66
TS 0.711271 0.000014 0.51218 0.000007 -8.93
T8 0.711739 0000012 0.512096 0.000006 -10.57
T11 0.711737 0.000013 0.512219 0.000007 -8.17
TI12 0.711703  0.000009 0.512156 0.000008 -9.40
T15 0.711487 0.000014 0.512233 0.000007 -7.90
T16 0.711131 0.000011 0512265 0.000007 -7.28
4G DUR Vbt
HLI 0.710035 0.000012 0.512384 0.000008 -4.95
HL4 0.709834 0.000016 0.512362 0.000006 -5.38
HL5 0.709465 0.000013 0.512346 0.000004 -5.70
HL6 0.709662 0.000024 0.512298 0.000005 -6.63
HL7 0.709782 0.000010 0.512367 0.000008 -5.29
HL9 0.709967 0.000018 0.512325 0.000007 -6.11
HL10 0.709966 0.000020 0.512303 0.000004 -6.53
HL11 0.710348 0.000013 0.512276 0.000007 -7.06
HL12 0.709708 0.000011 0.512250 0.000007 -7.57
HL13 0.709870 0.000011 0.512312 0.000006 -6.36
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Fig.4 Sr—Nd isotopic composition for dust fallouts during
Harbin dust—storm weather, in comparison with the potential
dust source areas of Northeast and Asian dusts as well as the CLP
loess (after Chen et al., 2007; Li et al., 2009a)

NBC-The deserts around northern boundary of China; NMTP - The
arid lands of the northern margin of the Tibetan Plateau; OD—The
Ordos Desert (including Hobq and Mu Us Desert)
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Fig.5 Binary diagrams incorporating REE parameters for Harbin dust—storm deposits
(The Data for Onqin Daga Sandy Land are from <125 pm fraction of the aeolian sands, after Liu et al., 2013)
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