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200 cm 51y 3 A X R R B, AT BN 6 HE Bl 4K
R AN HEBRJ5 399 PR $t 7 268 it PR A B3 3R AL R RE . L
TEF TR 200 ~ 380 cm i JZ 240 85 4, i AS Sk B
JE LM RARAR B RS [ 370 ~ 465 cm, [7]
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SR BRI T R R R 2 M, SR Ol T AR i A 7
RARAFEFR (K 2) , 455 ik 14 AT SCHRTS TS UYL
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Fig.1 Location and photo of the loess profile in Diexi
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Tab.1 Stratigraphic subdivisions and morphological features of the loess profile in Diexi

)2 TR/ em B A% i AR R AR
# 4 (L, LL)) 370 ~380 2 A% 10YR 7/3(F) , #45% 10YR 5/4 (&) s Brab 35 5, Yok 45 4 , 3 0
(L, SS)) 380 ~ 400 4 Wi (M )7.5YR 6/3(F) 4540 7.5YR 5/4 (W) s By b 35 B, HOAR 45 4, 00 5 T003% I 1k g
R K 10YR 7/2(F) , ¥ 4% 10YR 6/3 (1) ; Rk 4 7.5YR 7/3(+) , ki (1B @)
#+ (L, LL,) 400 ~ 420
7.5YR 6/3 (V) s My AP B, POAR 454, 5 0
LT 7. 5YR 7/3 ot 7.5YR 474 (38), FEb M E 4042 SYR 6/4 AR
SR (L, SS,) 420 - 445 E R AT (), ki (V) , T R iR L s (), 4k
S5YR 4/4 (V) s ¥y 0 35 Bt , iR 45 4, 00 5 T3 1k )
B A 7.5YR 6/4 JBE7.5YR 474 (32) 5 F ¥ MK 41 SYR7/3
St (L LLy) 145 - 465 EE RS () (T),#% (V) 3 F B4 b 4r (), ks

7.5YR 4/3 () s By ED B HOR &5 4 il
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1.2 ELWHIE

L B2 IR i 100 H B A SR ISR [ DL e
R IR RN T A PRI LS13320 8k B AN, TR
"I %1 30% 1% H,0, #1 10% ¥y HC1 #1715 & )5
EERAVEAMRRE, R EB FKRE, g
24 h JE W X B REVE W, B ORAE 2 P A
0. 05 mL/L #75fi Wl 152 B 20 B39, o Je FH OB P 3 Wi
VENLIRZ S 2085 e o oo & A &y 200 H
i B4R ( <0.074 mm) , HoHp g i 0 R A8 22 MR R
JH T 2% Panalytical B. V /A& PW2403 B X — §f £k %¢
ST A 5 B S - T 2R AR T R e b Bk Ak 2= F
GETAT PR IR 27 ] 5 i S92 0 s Ik, 4S8 o I 2
FEHL SR & 55 B TR BT (Q — ICP - MS)

2 RS0

(2~50 pm) K, ZEANTF 78.47% ~83.81% ,F
¥ 81. 59% , 48 5 R KN 1. 68% 5 HWk Sy Al KL
(<2 pm)45, GR/ANF 9.57% ~17.09% , F- ¥
13.77% , 25 5 280 17.44% 70k ( >50 pum) & HE
FAK, S5 1.56% ~8.05% , -3 4.95% , 745 5% 2%k
ik 33.51% . 5+ 3 L, SS, 2Ok K /NHXT A4 , kL
L/ RL LG AR B fm , AT RE 2 BUOEAE IS (% 3)
LA AR 43 A1 22 B M XU SRR AE (8] 2a) , 204
FEPAE 20 ~30 wm, MiRIGEAF 1 pm A4, BT &
I > 100 pwm [ FORLAR D, JLF A > 200 wm 1550
B AHETALT S g KUK 2+ BB kAR
AR 43 A 2 A R W AT A8 D R, ] T m A2
A RRLA A AR A 22 o kAR SRR 3 40 A il 2k A
Se(#932 pm) FI 10 —11@( 21 ~0.5 um) b FE
FOE 2b) Ry = BeaUHRRAE , P40 20 3] ) o 2R
TSR 25% F190% ~95% A= 47, Ui W 1o 23 2 B iy 1%

2.1 HIEEHFE 1M 2 w28 Ak = XU AR T 80 200 S 6 4 25 2 A0 X 85

B R B bR R UKL R R B L R R A R R <1000 m 3 3 SR XU s

®2 BEIBENEHE

Tab.2 Dating results of the samples from the Diexi profile

AMS "¢ 4
8" C/ %o pMC/ % '*C Age/aBP B F AR
LW ERS T [ZEs: W/ em
shc Error/ 1o pMC Eror/ lg "“Cage  Emor/ lo /aBP
XA17802 MXDX37 g - 380 ~385 -21.66 0.18 6.45 0.05 22024 68 26242
bl =S Rl
S i S W/ em U/ppm Th / ppm K/ % Q - De/ Gy Aliqouts Num. W.C  Q-Dose rate Q-Age/ ka
NJU1985 MXDX-LO5 450 3.50+0.12 14.6 £0.39 2.26 £0.06 >74 13 9.25 4.02+x0.21 >19
NJU1987 MXDX-LO7 378 3.88+0.13 12.2+0.34 2.01 £0.06 >54 4 4.08 3.91+0.22 > 14
*3 BEREEIIENEREERE
Tab.3  Grain size features of the loess profile in Diexi
LA v (A by A - ¥R A4
2 R/ em ] T v Al 22 i Z U J3E
/% /R ®
#+ (L, LL,) 370 ~380 9.83 83.81 6.62 1.35 6.51 1.72 0.62 2.88
(L, SS,) 380 ~400 11.34 82.16 6.81 1.78 6.63 1.76 0.57 2.74
#+ (L, LL,) 400 ~420 13.44 81.87 5.43 2.96 6.88 1.77 0.40 2.60
(L, SS,) 420 ~445 15.58 81.33 3.26 5.46 7.10 1.75 0.33 2.42
# 4 (L, LLy) 445 ~ 465 16.22 79.98 3.86 4.53 7.10 1.79 0.33 2.43
S 13.77 81.59 4.95 3.53 6.89 1.76 0.43 2.57
AR S 2B % 17.44 1.68 33.51 62.38 3.47 2.17 29.15 7.38
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Fig.2  Grain size distribution curves of the loess in Diexi
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Fig.3 Comparison on grain size parameters between loess from Diexi and other place
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2.2 TERUFHIE
2.2.1 WEHITE

SEW L FREICEABL SI0, K E,FHE
52.75% , H Ath ot R P ¥ & & K R A ALO,
(14.26% ) > Ca0(8.23% ) > Fe,0,(5.82% ) >K,0
(3.45% ) >MgO (2.48% ) > Na,0(1.36% ) > TiO,
(0.79% ) . A% FBize (UCC) , B & =5 it Na,O ifii
B4 CaO, LI AL T 4y AL 1 5L 30 B B, 30 R 3 3]
K b S AL, SBE LR ITE N E
FEE 70 5 ¥ A T BB RS - Na, O A K,0 & &
I, R WAL = KA AR B2 T o A XS b 7 88 4 AR S
FE G B B E 4 CaO, 1R 7] BB B AR 5K 2 & K BR
CaCO, A5 ([E4) . ABFFEFM, K + 1k ¢
KA i B2 L Je v 45, A 6 T HHE S [R] s R ST T A X
A6 B = DOR X 92 10 o

10F
- \ J::]
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] " &
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UCCHRENFEME ST HILKE
(b5 2 LR 51 A SCrk [ 18 1, et L8l 51 B SC#k[15 1)
Fig.4 Comparison on UCC — normalized pattern of major
elements in the sediments between the Diexi loess, northern

China loess and Chengdu clay
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Fig.5 Comparison on scatter diagram of Ti0,/ Al, O, vs.
K,0 /AL Oy in the sediments between the Diexi loess,

northern China loess and Chengdu clay
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VIR £ 90 % (REE) $5 F 32 3 % ) 1X 75
S W, REE $5R4F 7] LR B i AU s = >,
PERM L LR SRINE 4 IR, BEE LR
REE & & (A& Y) 4 fb 35 Bl 2 165.76 ~
202.33 pg/g, FHI{H 184. 51 pg/g, W T AL J7 &
A, 3 R R R 177,55 we/g )1
It RPN 168 pe/g' ™ BE S REE ${EAE T
SRS+ (40l 201,31 pe/g) . BIEH W
A HuJZ REE 2} F A58 203 45 3 AR, L 45 64t 3t IX X
JRUCRR Y — B (& 6) , F W UL R A AL 78 DU AT 48
iR A NI bR F 2 REE 43 Bl 5 XA
w

#84> REE L B 45 AF 07 T 45 75 UT R 4 8 2%
ST JLE B’ E R LR B T B REE® 4
SEDY T BT R E RS HAt REE 4 22 5000 77 A
38 NI ZERE i REE 43 A7 b 23 5l R B Eu 78
(Ew/Eu") AT Eu/Ea” (0] 2 W) I 10 24
S, BEW L Eu/Eu’ 470 6 B 8L # 4 H
BB RS %8, (La/Yb) (. (Gd/Yb) (Fil (La/Sm)
HSTELEREZMES (B 7). mH, RLE
JHAT 3 BT RUA) v 0 5 T T 26 R A 40 i 3
BLH (La/Yb) ( (Gd/Yb) | {8 5 Ji1 i ( La/Sm ) {5 Uk
M BB 4 (La/Yb) (L (Gd/Yb)  ff W B 4
BT R O =5, AR T R YT Y A e i A BT S TR
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x4 BREEIRITESE (R pg/e)
Tab.4  Concentrations of rare earth elements from the Diexi loess (Unit:pg/g)
)2 1 A 2 5 La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu  SREE
# 1t MXDX35 40.10 78.80 8.98 32.90 6.18 1.24 5.62 0.89 4.75 1.00 2.99 0.42 2.85 0.41 187.12
(L,LL;) MXDX36  40.50 80.10 8.78 33.20 6.09 1.23 5.70 0.86 4.67 0.94 2.84 0.41 2.67 0.40 188.40
MXDX37  36.60 72.30 7.89 29.10 5.62 1.15 5.38 0.8 4.51 0.92 2.65 0.39 2.48 0.39 170.18
i 4 1 MXDX38 37.90 73.50 8.55 31.60 6.01 1.15 5.28 0.85 4.73 0.96 2.73 0.40 2.66 0.40 176.72
(L;SS)) MXDX39  40.70 79.90 9.35 34.70 6.43 1.36 5.74 0.94 5.03 1.05 2.95 0.44 2.77 0.41 191.78
MXDX40  40.50 76.90 9.06 33.40 6.22 1.31 5.61 0.92 5.18 1.04 3.04 0.42 2.76 0.42 186.78
MXDX41  36.00 68.50 7.85 28.90 5.50 1.11 5.16 0.82 4.63 0.97 2.82 0.41 2.70 0.40 165.76
A+ MXDX42 38.60 75.40 8.68 33.00 5.99 1.23 5.48 0.90 5.03 1.01 2.94 0.44 2.78 0.40 181.87
(L, LLy) MXDX43  37.60 72.10 8.31 31.70 5.81 1.22 5.52 0.87 4.79 1.00 2.86 0.41 2.67 0.41 175.26
MXDX44  36.00 69.90 8.09 29.70 5.57 1.20 5.26 0.81 4.44 0.91 2.70 0.38 2.48 0.39 167.84
MXDX45 40.00 77.30 8.73 33.10 6.16 1.30 5.74 0.92 5.42 1.09 3.15 0.48 2.97 0.46 186.82
- MXDX46  39.30 75.70 9.10 33.20 6.41 1.32 5.81 0.89 5.14 1.02 3.07 0.43 2.82 0.41 184.62
(T,tj%) MXDX47  41.40 78.50 9.37 34.90 6.57 1.35 5.88 0.89 5.05 0.99 3.06 0.42 2.74 0.41 191.53
MXDX48 40.60 77.30 8.91 34.50 6.41 1.27 5.89 0.91 4.90 1.01 3.01 0.43 2.72 0.41 188.27
MXDX49  38.90 72.80 8.92 32.90 6.24 1.28 5.86 0.89 5.03 1.05 3.12 0.43 2.88 0.45 180.76
MXDX50 43.20 81.10 9.77 37.60 7.45 1.44 6.52 1.02 5.67 1.15 3.35 0.46 3.14 0.46 202.33
At MXDX51 43.30 81.10 9.73 36.20 7.22 1.46 6.27 0.98 5.59 1.09 3.15 0.48 2.93 0.42 199.92
(L,LLy) MXDX52 42.30 78.80 9.53 35.30 7.02 1.32 6.33 0.93 5.25 1.03 3.00 0.44 2.85 0.41 194.51
MXDX53 40.00 75.80 9.11 33.40 6.47 1.32 5.66 0.88 5.00 1.01 2.92 0.42 2.76 0.41 185.15
to00 — (K9 8) ARt St Iy B T LA, B8 DX
s I AR . [ 9 %01 AR I+ e B L
éloo— Z tliiz Ba/Sr - Rb/Sr 5 U/Pb — Th/U 81 & & 43 A7 # H
- ol S — B, B A
~ e— R HBRE L
£ 1} 3 g
U VT F 9 B 4 v L UKL A 4 LURY D S R 3
PR T T T T R S R S R

1
La

Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Fitng
EH6 BRHEIHIEHBITRSEER

(Aeor sl Aok 18] AAE L5l B 3cik[15])
Fig. 6 Chondrite — normalized REE patterns of the Diexi

loess, northern China loess and Chengdu clay
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b 81.52% , HoAR F M 43 A1 25 8/, A8 S R AR
LR 1.68% (3 3) 1 > 100 wm (1) 4 Bk & &)
/bR BE 2H R RLAR AR S5 A FURL B 2 U S M XL
BB R UCRURAAE (BT 2 FEL 3) , PRt S 3 B 4 0 oy
WU TTRR W o 0 B A o Al 22 5 43 16 A O, & T rp
R AR AR 25 5 A AH O, 3R TR AR O
RS OB ) PR 3 3k, oy HIE R B S . MR
Tt , SEELAAKZ 1 um £ 040 BUR 240
53, F B RAR AT B8 AH [R5 U1 &0 T, 12 i R 5 Bk G
PRI AN T 8. AR R A FE R E
Bk <1000 m = B 3 b 2 R, X b 5 B - BT RR
DUBRE K, T e 25 B P XUER A <5 um 22 45 Y 24
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Fig.7 Eu/Eu” vs. (La/Yb)y and (Gd/Yb) vs. (La/Sm) ydiagrams comparing the Diexi loess, northern China loess and Chengdu clay

x5 BREEINETERLSE
Tab.5 Concentrations of trace elements from the Diexi loess
Zr Ba Se Rb Pb Th U Sr
)2 YA Ba/Sr  Rb/Sr  Th/U  U/Pb
/(g g™
#+ MXDX35 218.00 621.00 12.60 122.00 23.50 13.80 3.48 305.00 2.04 0.40 3.97 0.15
(L,LL}) MXDX36 211.00 597.00 12.40 117.00 22.60 13.20 3.63 348.00 1.72 0.34 3.64 0.16
MXDX37 202.00 595.00 11.10 118.00 22.20 12.10 3.61 398.00 1.49 0.30 3.35 0.16
iyt 4 MXDX38 210.00 567.00 12.40 113.00 21.50 13.00 3.63 349.00 1.62 0.32 3.58 0.17
(L;SS;) MXDX39 220.00 594.00 12.90 114.00 23.40 14.20 3.68 313.00 1.90 0.36 3.86 0.16
MXDX40 212.00 580.00 12.50 118.00 23.40 14.50 3.83 338.00 1.72 0.35 3.79 0.16
MXDX41 204.00 569.00 11.70 116.00 22.60 13.20 3.71 338.00 1.68 0.34 3.56 0.16
#+ MXDX42 223.00 574.00 12.40 119.00 24.10 13.70 3.72 283.00 1.99 0.41 3.68 0.15
(L,LL,) MXDX43 192.00 581.00 12.20 121.00 23.20 13.80 3.58 334.00 1.74 0.36 3.85 0.15
MXDX44 191.00 573.00 11.80 120.00 23.20 13.00 3.47  330.00 1.74 0.36 3.75 0.15
MXDX45 203.00 594.00 13.20 123.00 25.90 14.40 3.70 282.00 2.1l 0.44 3.89 0.14
- MXDX46 204.00 586.00 13.30 125.00 25.80 13.90 3.55 251.00 2.33 0.50 3.92 0.14
(#les::i MXDX47 203.00 603.00 13.00 120.00 26.00 14.60 3.69 258.00 2.34 0.47 3.96 0.14
MXDX48 201.00 578.00 13.00 117.00 25.70 14.50 3.41  272.00 2.13 0.43 4.25 0.13
MXDX49 196.00 575.00 12.80 116.00 25.10 13.70  3.43 293.00 1.96 0.40 3.99 0.14
MXDX50 212.00 593.00 14.50 133.00 27.60 15.50 3.35 216.00 2.75 0.62 4.63 0.12
W+ MXDX51 198.00 591.00 13.90 132.00 27.10 14.70 3.41  222.00 2.66 0.59 4.31 0.13
(L,LLy) MXDX52 209.00 570.00 13.50 129.00 25.70 14.00 3.20 233.00 2.45 0.55 4.38 0.12
MXDX53 202.00 558.00 12.30 120.00 25.10 13.80 3.46 259.00 2.15 0.46 3.99 0.14
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iz ik
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Grain Size & Elements Composition Characteristics and
Their Implications for Provenance of the Late Pleistocene Loess
in the Upper Reaches of the Minjiang River , China

. 1 1 2 . 1 1
WEN Xingyue , WU Yong , HUANG Chengmin®, LUO Mingyun , CHEN Ke
(1. College of Land and Resources, China West Normal University, Nanchong 637009, China;

2. Department of Environmental Science and Engineering, Sichuan University, Chengdu 610065, China)

Abstract. Investigation on the origin and provenance of the loess deposits, dotted extensively in the upper reaches
of the Minjiang river, is necessary for further understanding regional environmental evolution. The Diexi loess,
located in Maoxian county in Sichuan Province and deposited in the late pleistocene, were investigated and
compared with the windblown sediments in northern China and clay in Chengdu plain, in terms of grain size
distribution, frequency curve, particle size parameters and element geochemical features. The results showed that
the silt fraction (2 ~50 wm) was dominant in the Diexi loess with an average concentration of 81.59% and a low
coefficient of variation, while the clay ( <2 um) and sand ( >50 wm) average concentrations are 13.77% and
4.95% , respectively. More fine particles of ~1 pm presented in the samples compared to northern loess. From
the grain size frequency curves and particle size parameters, the Diexi loess were windblown dusts and were
transported by near-surface wind that less than 1000 m high. The major elements contents of the Diexi loess were
similar to those of the loess of northern China, as both showed leaching Na and stable K. The provenance of the
Diexi loess was similar to that of the loess in northern China while significantly different from that of the Chengdu
clays, demonstrated by the characteristic values of Ti0,/Al,0, .K,0/AL O, .Eu/Eu” .(La/Yb),.(Gd/Yb) and
(La/Sm) y, and the concentration distributions of Zr ,Th Sc,La,Th ,Ba,Sr.Rb Pb and U. Our study suggested
that the remote windblown dusts influenced by Asian winter monsoon and neighboring particles transported by

katabatic winds may be both material sources of the loess in the upper reaches of the Minjiang river.

Key words: late pleistocene loess; grain size; element composition; provenance meaning; the upper reaches of the

Minjiang River



