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Abstract; To understand the role of atmospheric dust in the global climate system further, it is necessary that a longer
sequence of dust storm history should be established using geological archives in dust provenance area. Hydrologically
closed lakes in the arid regions of China could be ideal objectives to trace dust storm evolution since the most of North-
west China has been recognized as an important source area for global dust loading. Lake Sugan, a closed lake located at
the northern margin of the Qinghai-Tibetan Plateau, would be employed to study on the dust storm history in the Qaidam
Basin. Here, 8 elements and 11 rare-earth elements were analyzed for three different sediments/deposits in the Sugan
Lake region, namely, the surface sediments of Lake Sugan, the settled sand dust including materials collected during
dust storm durations, and the surface deposits of the region. The results show the element of Al has been enriched by
11% relative to the surface ground deposits. The composition of the element in lake sediments is nearly half of the set-
tled dust, which may be diluted by the carbonate accounting for about 50% of the lake sediment. Two of Al, Fe and Sc¢
exhibit apparent positive correlations in the lake sediments. Also, for one of the three elements positive correlation was
found between the settled sand dust and the lake sediments. However, there are negative correlations between the catch-
ment deposits and the settled sand dust, and between the catchment deposits and the lake sediment for Al and Sc. Vari-
ations in Fe and Sc compositions exhibit an apparent positive correlation not only with intensity of dust storm events, but
also with frequency of the events. The Fe and Sc compositions seem to be changeless for the three kinds of sediments/
deposits. In addition, the results of rare-earth elements analyses show that the lake sediments, the settled sand dust and

the surface ground deposits may derive from a homologous source. The elements of Al, Fe, Sc are most likely to be
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transported into lake through strong wind and dust storm processes. Therefore, sediments of Lake Sugan could be used to
trace dust storm in this region, and the elements of Al, Fe, Sc could be applied in reconstruction of dust storm history.

Keywords: Dust storm; the settled sand dust; elemental tracers; Lake Sugan
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Tab. 1 Variations of the elemental compositions of the lake sediments, the settled sand dust and the

surface deposits in the study area

BE S (VB0 B Al'\T} Tiﬁ) W@ Feﬁ:' S('@ Mg(‘D Srj:' eré)
WAV (10) 5L E 94.75-190.60 1.252.53  2.57-3.61 15.92-32.89 11.76-22.78 44.87-71.65 2.24-3.33 59.55-142.40
FBH 133.00 1.79 3.40 23.43 16.70 57.64 2.84 85.70
® 0.26 0.28 0.22 0.24 0.24 0.15 0. 14 0.30
Bz (9)  AR{k3E M 203.70-255.50 2.78-3.27 5.78-10.21 19.77-25.83 15.56-20.09 26.56-38.98 0.72-0.83 85.48-118.1
¥ 241. 86 3.01 7.30 23.16 18.00 32.70 0.76 103.10
Cv 0.06 0.05 0.22 0.10 0.08 0.12 0.06 0.12
W EVR(16) AfkuE 125.70-299.30 1.61-4.09  4.15-7.10 13.93-40.23 10.97-31.48 14.56-93.69 0.51-1.95 61.45-297.70
-  {E 217.56 2.67 5.60 24.59 19.30 38.80 1.07 113.00
Cv 0.19 0.28 0.17 0.38 0.37 1.03 0.37 0.53
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Tab.2 Correlation analyses on element compositions of the surface lake sediments, the settled sand dust and the surface

deposits in catchment, respectively, and correlation analyses on a same element among the different sediments/deposits
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Fig. 1 Comparison of the major and trace element compositions among the surfacelake sediments,

the settled dust and the surface deposits in the study area
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Tab.3 Comparison of the two dust storms and the Fe, Sc, Al and Zr compositions of the

settled sand dust collected within the two events

T FRLLEHE  10-min KUk FRoE fig I Fe Sc Al Zr
’ (min)  FIHE (m/s) (g) (m) (pg’g) (pg/g) (pg/s) (pg/g)
1 2003 -11-30 107 16.1 2.78 - 22040  17.16 243900  85.48
2 2004 -09 -11 34 16.7 4.25 100 25830 19.61 255500 111.2
22 ®EnE

11 Fi 176 % (rare-earth elements ) M H745 5 W7 (38 5) , bk 32 5 76 22 £ 46 F 5 fak 98 242 A T AR
YIRS W L i U T URUR S # I0 260 LREE/HREE LU {H 1] A2 81K . URURI A 7R F 1 5,
E R B e HL R YR A BB R AE L WA VO AN B 2 19 LREE/HREE FE AR AR 85630, SE 4 (840 5 4 2. 572
2.564. BFFEIX MR & (¥) LREE/HREE FLAE g 2. 699 , 720 % Wik 22 HIXT 5 4 5 . M bk &t 1 SRAR I, i %
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Tab. 4 Relationship between the frequency of dust storm events and the elemental compositions during different seasons

H.H—H.H B (d) Fe(pg/g) Sc(pg/s) Al(pg/s) Wlug/g) Mg(pg/g) Sr(ng/g) Ti(ng/g)

11.3-1.4 1 21530 17.59 241000 7.36 33100 834.2 3052
2.4-4.4 4 24840 17.69 240000 8.77 38980 808.3 2936
5.4-7.4 9 25760 19.81 249000 5.90 33540 770.9 3116
8.4-10.4 1 21440 17.03 249700 5.95 27580 752.0 2816

5 ARDIRYH LR &P E (R pg/e)

Tab.5 Mean values of rare-earth elemental compositions of the different sediments ( Unit: pg/g)

MiRaL7 La Ce Pr Nd Sm Eu Gd Dy Er Yb Y LREE/HREE
iR A 15.71 31.92 4.76 21.36 5.25 0.85 5.78 2.27 1.28 1.14 20.57 2.572
[ b 21.06 36.96 5.01 23.24 6.42 1.09 7.29 3.18 1.29 1.55 23.26 2.564

BT A 21.18 41.01 6.25 23.19 7.27 1.15 7.63 3.17 1.23 1.48 23.56 2.699
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=
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THRZVUR TR & &0 28 b Ldt 7 1 vt iR 5 g Fig. 2 Comparison of rare-earth elemental (REE)
K- RRBRABRBRR. AW LT KRI85 R %2 distribution patterns among the surface lake sediments,

B, 00 3R 2 DR 5 R Rk 2 TR B ). O the settled sand dust and the surface deposits
R ALTEREA U B w4, WA TR Al & #2928 in the study area
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