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Fig.1 East and west soil sampling sites in Inner Mongolia
R SRR B 3 L R BRI AR L1
RO, KL 400 km A, RSN T
583~1316 m, VHLIAZHIX IS A ZHE, BT,
B FERE WAL DU EERAE AL TR % A I A 5
T E VR DX VG I, 7359 Ay B 7 36 A A N ) I A LY

G AR R B LS R, KL 500 km Aith, i
P EA T 1192~1466 m, o ks LI 2 X K
ANRA IR AT, TR By B VDR AT 22 DA AR B A b S R
AW TR FA U 4 RAEAT HHERFENY, REH R Y
5~10 cm ¥ 138, RAEAREREL 1 kg it F 1 1EFE
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FE, REEIEANI EAR N 47 mm, M TN A Sggt. R
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Table 1 Geographic properties of dust source regions at different sampling sites
Sampling site Sample number Altitude (m) Latitude Longitude Geographic description
Locating at Horqin Sandy Land and Hun
116°41°41.5” E 43°03°27.8” N Shan Da Ke Sandy Land with variable
East =7 584~1316
a " 119°02°09.5” E 43°28°37.8” N properties nearby, including sand hill,
grassland and lake.
Locating at Tengger Desert and Mu Us
Desert, where the Tengger Desert was
115°21°47.0” E 38°13°19.4” N
West n=10 1192~1466 116°5338.4”7 E 3090674587 N composed of gravel and Mu Us Desert
’ ’ was full of discarded farmland and
grassland.
atomizer TR e )E . B OCRREE) A = u s

2 RIEREA M SR EREA
Fig.2 Resuspension chamber of soil samples
FEMCH R 58 UR BRI AR B I & 1
ASHA EIEAT S 4 88, W PH B T A0 # 4 BB A2 2]

(R8s, Bk i Y RO e RE AW IR P 2R A . e
BENEA S IR A UG BT HEAT S/ *°Sr LB 4y
Br. WS S [RIAE 2 50 B 77 2R AR 25k 0 ]
Nu Instrument Ltd.ZE 77 ) Nu Plasma B3y 25 1~V i X
AR YRS By NBS987 b o AE Ik VSr/Sr=
0.710251+36(hrHELAE *°St/**Sr=0.1194).
2.2 Sr FIENEHRBBLGIESE

)07 220 22 B i 1 bR HERE P (SOP)/EIE 30 4F
T5e3%, APRINERS T AT AR HE- ]
P FEHJTRE AT 32U R R T AR B AR v, B o
K WURLAR 23 TR 25 TR AR (1 PMy 50 £1 S JEARIEAT Y
H(HNOs—HF-HCI). MEATIHACHT, BRI L Z H IR AL
R G &, S A R BT FH 2R L 4 Teflon
M. RS ER R QB 3 oK.
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HIE 4 SR, WEE AR P IX 0 AR ok
T PMy 510 [ St 55 Ca F i HAT RAFIIEM RN, 1L
%55 Yokoo %'V 2001 4FAE P [E 1L 77 FrR AR (K Ak A
T R R (HOA )V MR IR £ AR I 3R AG (1 45 2R —
. WHETIRRY], BERRBERE B A A P (KRR IR 2 4
fiff, ALAF LA T IR Ca BRIR ST WP ¥ St —JF
UL BEAh, AR T SR P R AR T
FLZAR ] RE & LI E Ca (IRIR £6.I8(Sr & IR AN B
), s HARRAL I S5 506 T SRR AR 4 4
2 LABRIR SRR A A7AE, h E S
ARPRUP AR S BRIR BRI AR P A BR8] 5).
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Ion Exchange of Sr2*
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Using Nu Plasma™ Mass Spectrometer
to Determine 87Sr/36Sr Ratios

K 3 Sr [RI {20 E brAERE

Fig.3 Standard operation procedure of Sr isotopes

determination
Yuan, 2006 Yokoo, 2001
No. Sample(PM; 5.10) Ca(mg/g) Sr(mg/g) No.  Sample(bulk soils) Ca(mg/g) Sr(mg/g)
West HOACc leachate
2-11 MuUs 5.6 0.008 1 Yecheng 32 0.125
2-15 MuUs 83.9 0.181 2 Taklimakan 23.7 0.037
2-39 MuUs 163.0 0.360 3 Qira 44.1 0.101
242  MuUs 8.0 0.013 4 Urumugqi 29 0.012
2-43 MuUs 53 0.008 5 Dunhuang 18.6 0.033
2-45 MuUs 8.8 0.016 6 Badaijilin 21.7 0.054
2-53  Tengger 6.5 0.014 7 Bayan Mod 24.0 0.051
2-55  Tengger 2.9 0.007 8 Paotou 12.0 0.025
2-63  Tengger 25 0.007 920
2-78  Tengger 10.3 0.025 025 4
it 0.20 P m
2-82  Hun Shan Da Ke 7.8 0,012 ..
2-86  Hun Shan Da Ke 17.2 0.041 \§ s
2-88  Hun Shan Da Ke 16.3 0.037 & 00
2-90  Horgin 35 0.006 6.0 y=0.0022x-0.0010
292  Horgin 46.1 0.096 (R?=0.9940)
293  Horgin 13.7 0.028 22
2-95 Horgin 47.3 0.092 3 % o5 35 % e %
Ca (mg/g)

B 4 o EHAE T W AR SRR A SR St 5 Ca B EERK
Fig.4 Correlation of Sr and Ca contents of resuspended soil particles at Asian dust source regions
in northern China and the acid-soluble minerals of bulk soils

3.2 Sr FE{IZEBRUFEIRIT

M3 2 Vil Sr A7 3 YSr/Sr L A4k R 19
K, B UPEE VS Sr LU I A 0.7120~0.7209 5
M HL bk 0.7138~0.7158 ¥ 3% I8 T vb A
0.7122~0.7133 BRILVSHLA 0.7115~0.7133.

K6 45 LW, R, 7 X P b e (R0 ks vk
R ZE e, BRI AR R T, X AEA
YSr/%Sr WA SR TARIX, HAp B R AR

St 8 K[ bR VE 22 (SD)=0.00350], o vk by s ¢ HL vb i
(SD=0.00108), %3512 5o b b L RE R I0 VD HUFE AR AR S
BN, SD 235124 0.00051 % 0.00086. it ¥Sr/*Sr H
PRI S, A5 PHIXBIX R0 BAHE B AN R, S
PO LA R T AR LG, kA, YU i) I8 L
- BA ML, B B S, AR P
VORI R RT RS A3 (1 LKA DG, 81 Qi 2R X V4 S 08 e 7
R R RIC VL YSe/ oS EUAR T A 0.71277 J
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0.71274, P& LUAEREITAR R, Th) AR VG X V03 A8 e
Ko AH VSr/*0Sr LUA P34 W 2 5 T AR IX (B 1% VD i S s
B HLYD R YSe/* oSt LUAR P34 43 9300 0.71517 J 0.71478),
5 I P HBY DY VD YR AN ).

HPE 7 Fos, B 2R PURRIX Ebdsdh 17 A T
WARRREAT 5, Ca & ¥ Sr/%Sr LUAEAFHE (I ¢
PEFR(R?=0.3050). 45 4 BIAAAS [R5 Y5 b P B 770 20
TICRLAE AR T AT A DGk B S Pt v, LRyl
TOVPHE Ca S Y YSr/A0Sr FUAEHR AL HA i (AR S
(R*=0.9878), H. U ARHRIGYPHI(R™=0.8021) S s t% HLv»
BE(R=0.7782) , B 1% 3 Vb L 5B G M B A
(R*=0.3989).
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Fig.5 Carbonate content of different size samples''®!
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Table 2 *’Sr/*Sr ratios of resuspended soil samples in Inner Mongolia

Sample No. Longitude Latitude Altitude (m) Particle size (um) 87Sr/80sr
2-11 106°51" 183" E 38°14’ 294" N 1354 2.5~10 0.71747
2-15 106°33 26.1" E 38°16' 14.8” N 1222 2.5~10 0.71253
2-39 106°53" 384" E 38°13' 194" N 1388 2.5~10 0.71477
Mu Us Desert
2-42 106°42" 09.3" E 38°16' 258" N 1307 2.5~10 0.72090
2-43 106°42" 09.3" E 38°16' 258" N 1307 2.5~10 0.71198
2-45 106°32" 073" E 38°16" 33.0" N 1192 2.5~10 0.71276
2-53 105°39’ 07.1" E 38°55" 08.0” N 1399 2.5~10 0.71384
2-55 105°22" 22.8” E 38°45" 245" N 1317 2.5~10 0.71385
Tengger Desert
2-63 105°54’ 17.6” E 38°21' 518" N 1314 2.5~10 0.71567
2-78 105°41" 09.6” E 38°28" 01.0” N 1379 2.5~10 0.71577
2-82 117°08" 40.5” E 43°28' 37.8" N 1316 2.5~10 0.71224
Hun Shan Da Ke Sandy Land 2-86 116°45’ 54.6” E 43°13" 247" N 1278 2.5~10 0.71326
2-88 117°07" 54.6” E 43°17" 23.1” N 1293 2.5~10 0.71280
2-90 118°57' 338" E 43°03 “27.8” N 636 2.5~10 0.71148
2-92 119°02" 09.5” E 43°07' 04.6” N 583 2.5~10 0.71332
Horqin Sandy Land
2-93 118°58" 29.5” E 43°06' 51.5" N 654 2.5~10 0.71327
2-95 118°23" 143" E 43°17' 487" N 695 2.5~10 0.71289
07220 1
i - i [P I
o7200 = SD=0.00350 West Fost - hLA |
07180 | e [
g T SD=000108 7 I
T 070 0f I
o ' I =D=0.00051 sD=0.00084 I
07140 i} |
i 5 I T I
or1a0 bt = I
: : '
07 100 g ik
H i s D cert. Terzzer Dre cett Hm Shan Da Ee Sandy Land Horgi Satdy Land |

o Y N R W

o orce

Ateas

Bl 6 P35t v b R L RE AT S St/ oSt LU ZE V43 #T 1)

Fig.6 Statistical analysis of ¥’ Sr/**Sr ratios of resuspended soil samples in Inner Mongolia
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Fig.7 Ca content and *’Sr/**Sr ratios of suspended soil samples
at different Asian dust source regions
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Isotopic Characteristics of Asian Dust Source Regions of Deserts and Sandy Lands
CHIN Wei-Min', YUAN Chung-Shin', LIU Cong-giang®

(1. Institute of Environmental Engineering, Sun Yat-Sen University, Kaohsiung, Taiwan 80424, China;
2. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences,
Guiyang, Guizhou 550002, China)

Abstract: The isotopic characteristics of PM, 5_1o from Asian dust source regions by long-range transportation were investigated. During
the spring of 2004, 17 soil samples were collected at various land surfaces in Inner Mongolia, Tengger Desert, Mu Us Desert, Hun Shan
Da Ke Sandy Land, and Horqin Sandy Land. According to the geographic locations, Tengger Desert and Mu Us Desert were classified as
west sites, Hun Shan Da Ke Sandy Land and Horqin Sandy Land as east sites. Soil samples were resuspended inside a resuspension
chamber and then collected by a dichotomous sampler. This study focused on PM, sy particles that mainly influence the downwind
regions. A multiple-collector inductively coupled plasma mass spectrometer was used to determine the isotopic characteristics of
87Sr/*Sr ratio. The chemical compositions of dust source regions with its Sr isotopic composition were compared to investigate the
variation of Sr isotopic characteristics. Experimental results showed that a positive correlation was observed between Sr and Ca contents
of PM, 5 1o. Additionally, the Sr isotopic characteristics between the east and the west sites were significantly different. However, there
was no significant difference between Hun Shan Da Ke Sandy Land and Horqin Sandy Land. The above results indicated that the soils of
the two sandy lands come from the same nearby mountains.

Key words: Asian dust source regions; PM, 5_, particles; Sr isotope; source profile



