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Grain-size characteristics of Kunlun Mountains loess and its
environmental implication
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Abstract: The Kunlun Mountains loess, depositing on the southern of Tarim basin where formed the
extensive Taklimakan desert, have recorded evolutions of desert and wind power. Although the loess
here has great potential in paleoclimate research, much less studies have been done by contrast with
China Loess Plateau. In this paper, we discuss bulk grain-size at length on a 29 m profile locate in the
northern slope of Kunlun Mountains. The results illustrate that Kunlun Mountains loess is much coarser
than other areas and its medium diameter (Md) changes about from 32 pum to 50 pm, which is mainly
due to closing to the Taklimakan desert and weak pedogenesis. Previous researches have indicated that
the Taklimakan desert tend to be steady since the Late Quaternary, and this could be inferred from the
slight fluctuation of grain-size in this profile. Consequently, we attribute fluctuation of grain-size in this
profile to wind power changes. Based on calculating standard deviation of each grain-size class, we
identify two sensitive sedimentary components, silty sand group whose grain-size is less than 36 um,
and fine sand group whose grain-size is over 36 um. As different strength of wind power has different
transporting capacity, the silty sand (<36 pm) group is more likely carried by weak prevailing wind, and
fine sand (>36 pum) group is carried by frequent sand storm. Moreover, the sand storm may play a more
important role in dust transporting than we used to realised in Southern Taklimakan desert, but which
still need to be further studied.
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B R AR AR AT H5 s iz B XU EE I AR Ak,
TR A LR E X (XA A, 2009)
A SRR AR AR Dy — R R SR bR, TR
20 2t 60 AFACRIAZ FIAR 258 H I E M (X R4,
1966 ) o AS[E A EE A0 BE 490 35 AN TR G iy S
X, Bt W SE X IR A [ & AR AR AR (RE AR e A
LA, 1998 ) o BERLE AR AR Tt S5 A,
T B A A X (XA, 2009) o fEE L
e SR IX P ok EAT ORI B A R S
PERAE (Md) | SEYRIAE (Mz) | >30 um Fik:
T, >40 wm FIURL T R LA A SRR e A e
YEARIAZER IR TEbR (EALSE, 1997, 1998,
2000; Sunetal, 2002; PN, 2000; FEAEGEE,
2002; Xiaoetal, 1995) , AWRIZL 4 WIBEIA K& ph
KRB RFE N (FNVARMS, 2000, 2003) .

I B URRLFE 4 4y F A PIAP . Sun et al
(2002) Dk Weibull pRECHHITAR P FRANE A AR
BRI TS, Ay B AN R SR TR R 4
SPRTE S IMADRAE (2003 ) , M MR FIZE 4
F (2005 ) T AT — brifE 22 AR e
7k, A58 T E T R R P R SRR 4R 4
BEEEREE (2006 ) 38R — FRUER 2L AR LI 7
FEHE = R PG EB A A o T AT A Rk
Moy, 5 EEAUURT I Tl & B B B 21 53
ANHERAE B AE A TP B B S 0GR, DR EE A
FRPAE R A3 it 2 AR XA DR A e A i 4 55 () it
JEORLEE LA AR, T LAEL SR TR A 4R
XIS AS A AU 20 55

RCWdtEER TERNE L, ieRX T+
A E B (5 /ME&E, 20015 Zan et al, 2010;
ZRAAE, 2008) o SHAMM X B AL, R
S E PRI E R, SR IE s I VB
IR VTR, 2 BB RIRZI s M5 i HA T4
s FIX, KRN, DUEUS SOEE RS, B
A1 HE AR R I SR T LR G 3 B AR k.
ARSI I A i R S — BRI 25 T 1R 0
MAUBCRL 4y, S5 IAE B &, BT
AN R EBET FE 2H 43 R 3 S

1 R X

B I3 30 H 2 A i o A X 2 —,
TERE RS N R RAIMEHTT , #84K 4000 m

IR s, NS+ 288 (R
TEFIBKTEY, 1991a, 1991b) . B HURZAHIA RS,
WM EEAW L, AR FEZH] “BIRERR #6,
PO A2 55 P S (B IR, 1988) o A
B 3 TV DR AR AE AR PE AL R &=, AR
A6 RN G B A5 VP BEAR S . vl LA Rz G AR
X585 i PG AU XUFE FH XSS FG VD VG &6 . P RS
D% p #0078 (AR EGSF-55, 2005) o FEVD B
M2 T —F, PRI AR L RAR 3230, [
i 27 T b R ST A 4 L R L b i 52
T AR AL IR, R B3R T8 s AL B P g XL, B
TR (R, 1988) .

BT AR IR BAT R, 35 HLOR 2 ad 2 v
[ KR vb 2R 23 sl i 7 ( Guodie et al,
1983 ) , WP TR &MV R, AL
KR, I JEFEEn A, #RE S T H A X
i FJH 4 (2003 ) %F 1961—1999 4F M 39 a 1 4
42 SR Gk b e R RSB R SE, Ha
P73 TV RS 2 D R B A Ll AL B v 2 2 B
i 2T HALJE M IX, 4FF- 35 H 807 13~35 d,
i EHLAF St 40K, 1.5~2.5 h b2 2 5 S8
15%~17%, FEEE LA 3 o9 KPR DA S v 2 2
ICRERTR, TR VD R 2 A0 oo BURE R 23 3 b i)
R, DU B0 5 o DA HbE AR 1400 m L)
TRV 1400~2000 m ShKEE; 2000~2500 m K
WA+ e ; 2500~4500 m S /046 X ; 4500 m
DL RS (B/F-, 2000)

A SO ) TS T 5 BLUHE T b Ui AN B
— AR A ppiE R 3054 m, Ab T AR
EAD 7 2R A o 12 b DX R i v T DA R
WILFEERT , Z4EF B K A 2 200 mm ( #
KU, 2008 ) , SARFHIE FZERIN T 5, K
FTIVE R . IR AR B AT SR A AR AR | P
S FE A R AR 29 m, SN ADEE -,
Pt DL e e o 32, TR AR R 5, AT
ARG S BUE AR 355, G5 )2
AT B T 22 25 B 0 A
2 KWAHE

L 10 em M aIBHIER T 201 ANRE b f 5 R
AHOCSE I & . RLRESCIR iR . FRHR 0.5~0.6 g B
ERERABEM T, FEA 10 mL #(EE K 10 mol 'L
IR (H0,) , BCE TR mk, Lla
fRAPLET, &L 40 sp5hicty, HEAREHRA



78 HuBRFR Il

LIRE

AH/NEIR . FREA 10 mL ¥ ¥ 2.87 mol- L™ (4
fg (HC1) , DIorffkirsh, MW, freimot
EULTE, SREF A, BB AR G A, 1) ke
il A SR T T 2R IR, R 12 N2
Ja, MBEER D20 Kl, FR2) 20 mL

72°E 76°E 80°E

Wk FEIMA 10 mL ¥R 0.05 mol-L™ 43557
((NaPOy), ) , I AR IR 725 5 738,
BifJ A T A, R S fef e [E] Malvern A ] 2E
7= 1Y Mastersizer 2000 3OGR AT, & T

44 0.02~2000 pum.,
84°E 88°E 92°E

44°N

36°N

72°E 76°E 80°E
L -~ .
#1iA LR i

44°N

84°E 88°E 92°F
g — °
tazing 2G| W

RS i T VAT e =N |

Fig.1 Study area and its atmospheric circulation pattern
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Fig.2 Textural features of loess(a) and grain-size distribution cures of typical specimens(b)
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Fig.3

Grain-size, carbonate content and percentage frequency-dependent magnetic susceptibility (y%) of Pulu profile
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Fig.4 Scanning electron microscopy (SEM) images of the specimen of 23 m in depth
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