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Fig.1 ~ Sketch map of the Songnen Sandy Land, showing
location of the study area. The numerical expressions next to
the isotopic partition names represent Sr (upper) and

Nd (lower) isotopic composition
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Fig.2  Sr-Nd isotopic partition characteristics of the Songnen Sandy Land
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Table 1 Correlation between Sr-Nd isotopic compositions and grain size fractions in the Songnen Sandy Land

FEfh (D3RI 87Sr/%Sr SNd/"*Nd £4,(0)" R (TPREE ) 7Sr/%Sr SNd/"Nd exa(0)
SN15 <63 wm 0.709 086 0.512 327 -6.1 JL16 <63 wm 0.710 22 0.512 205 -8.4
30~63 pm 0.709 372 0.512 366 -5.3 <30 pm 0.710 575 0.512 225 -8.1
10~30 pm 0.709 428 0.512 318 -6.2 <10 pm 0.710 444 0.512 167 -9.2
<10 wm 0.709 587 0.512279 -7 JL17 <63 wm 0.709 641 0.512 265 =73
SN21 <63 pm 0.709 552 0.512 269 =72 <30 pm 0.709 955 0.512 209 -8.4
30~63 pm 0.709 567 0.512 349 -5.6 <10 pm 0.709 837 0.512 203 -8.5
10~30 pm 0.709 636 0.512 332 -6 JLA43 <63 wm 0.710 479 0.512 12 -10.1
<10 pm 0.709 644 0.5123 -6.6 <30 pm 0.710 747 0.512 139 -9.7
JL10 <63 pm 0.709 985 0.512 288 -6.8 <10 pm 0.710 848 0.512 132 -9.9
<30 pm 0.710 095 0.512 339 -5.8 JL44 <63 pm 0.710 846 0.512211 -8.3
<10 pm 0.710 067 0.512 201 -8.5 <30 wm 0.710 626 0.512 126 -10
JL11 <63 wm 0.710 214 0.512 332 -6 <10 pm 0.710 697 051216 -9.3
<30 wm 0.710 148 0.512 227 -8 JLAS <63 wm 0.710 574 0.512178 -9
<10 pm 0.710 11 0.512 21 -8.3 <30 pm 0.710 843 0.512 183 -8.9
JL13 <63 wm 0.710 262 0.512 221 -8.1 <10 pm 0.710 877 0.512 158 -94
<30 wm 0.710 537 0.512 265 =73 JLA6 <63 wm 0.710 84 0.512222 -8.1
<10 wm 0.710 48 0.512 331 -6 <30 pm 0.710 651 0.512 167 -9.2
JLI5 <63 wm 0.710 074 0.512 226 -8 <10 pm 0.710 593 0.512 152 -9.5
<30 pm 0.710 611 0.512 235 =79
<10 pm 0.710 474 0.512 156 -94

TE : Note: *£,(0) = [("Nd/"Nd) 1. / CBNd/MNA) = 1110 0005 (“Nd/™Nd ) 3 = 0.512 638.
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Sr-Nd Isotopic Partition Characteristics of the Songnen Sandy Land

XIE YuanYun'?,SUN Lei', KANG ChunGuo®, CHI YunPimgl’2 ,LIU Lu', WANG JiaXin',DU HuiRongl

1. College of Geographic Science, Harbin Normal University, Harbin 150025, China

2. Heilongjiang Province Key Laboratory of Geographical Environment Monitoring and Spatial Information Service in Cold Regions, Harbin
Normal University, Harbin 150025, China
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Abstract: Ninety samples from nineteen sites in the Songnen Sandy Land , along with eight L1 loess deposit samples
from the Harbin Tianheng mountain, were separated into different grain size fractions ( <63 pm, 63-30 pm,
30-10 wm, <10 um and <30 wm) and 124 acid-insoluble residues of the sub-samples were determined for Sr-Nd iso-
topic composition. The results showed that the Songnen Sandy Land is divided into two large areas (Nenjiang River
drainage and Songhua River drainage) and seven small areas. The Nd isotope composition of sediments in the Nenji-
ang River Basin is significantly higher than for the Songhua River Basin, while Sr isotope composition is significantly
lower. The isotopic characteristics of the eight areas showed that Sr-Nd isotope composition of the Songnen Sandy
Land varied obviously with time, referred to as the “time effect”. The Sr-Nd isotopic composition of different grain-
size fractions revealed that the particle size had little influence on the Sr isotopic ratio but clearly influenced Nd isoto-
pic composition, with a variation of 2.7 & units and enrichment in the coars-grained fractions. The time effect on Sr-
Nd isotopic composition and the grain-size effect of Nd isotopic composition in the Songnen Sandy Land are well con-
fined within the variation range between the regional samples and thus do not affect their application in pinpointing
dust sources. The Sr-Nd isotopic composition presented in this study indicated that the sediments in the Nenjiang Riv-
er drainage system have contributed very few dust particles to the Harbin eolian deposits throughout the geological
past, and that the material sources of Harbin loess was different from modern dust-storm deposits. Harbin loess is the
product of spring dust-storm weather and has a mixed source, with the dominant dust particles feeding to the Harbin
loess being sediments of the Songhua River drainage (Fuyu, Dehui, and Yushu), but not the Nenjiang River drain-
age (Daqing, Dumeng, Qiqihar, Tailai and Baicheng). The sandy lands in the middle and eastern parts of Inner
Mongolia fed some of the fine particle dust to the Harbin loess.

Key words: Sr-Nd isotopic composition; Songnen Sandy Land; Harbin loess; dust provenance; source tracing



