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A 12~14 °C .650~750 mm; w8 )E T -
HBEPFARILCHEIERG I,

RIS L2 HESHMHE 3 NER RN
Oy R 2 S S, ML S BAHEZETNYAES
30~50 em EMEBRZEY . S BRA T BRI
B2 H 40~80 em HER A B Z IR AR B,
i EZEE L 20 em B BE R4 2 D+ 20
Bk A (B 1A, BN L2 RESANEHER
K,

A Sty LR R B AR AR LIS k. A:Pro-
file of the S;1 paleosol; B:Soil structure with dark cutan.
Bl RESRAEBIKERER
Fig.1 Profile for sampling and typical sample of cutan
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Table 1 Basic physiochemical properties of soil samples studied
TEHE/cm NS HHLE/ (g/kg)  BPRL/ Y ByRL/ Y% KiKRL/% &/ (g/cm?) SALBREE/ %
pH(H,0)  CaCOs/% R . . . . .

Depth SOM Sand Silt Clay Bulk density Total porosity
40~60 7.8 0.2 4.4 3.4 48.0 48.6 1.62 37.7
60~80 7.9 0.2 3.2 3.1 44.6 52.3 1.71 35.5

# Note: Kiki Clay,<<2 pm; Brbi Silt,50~2 pm; BKL Sand,2 000~50 pm.
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Fig.2 Raman spectra of the three micro zones (A,B and C)

selected from soil ped with dark cutan
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Fig.3 XRD patterns of primary mineral in bulk samples of the matrix soil and cutan
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Fig.4 XRD patterns of orientated clay fractions of the matrix soil(A) and cutan(B)
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Table 2 Phyllosilicate mineral composition of clay

fraction from matrix soil and cutan %
FE il L2pa) SRA BRI e
Sample Vermiculite  Chlorite Illite Kaolinite
FE o 4
15 6 66 13
Matrix soil
{?’:ﬂ’% 7 7 75 11
Cutan

## Note: <<10%,+310%~25%,++; 25%~50% ,+++;>50%,
e

R IE SRR T R AR IR 3, 5K
i A 2 R — B B T 4 R A R Y Ak 2 4 A
AL, EILL Si0, AL O, Hl Fe,O, N, =HBEHY
di 80% ;MgO.CaO.Na, O Fl K, O Rz, {H5FEE
FJ& . B MnO 9 % 5 (3.5%0) J& ik it + 1
0.7%)1 5 5. HJZ, KB Fe, O, B & 555
TR Y R BB Min/Fe %) 03 1 & 1 L
0,23, 3 TR 4 (0.04), X B R G LAk
o AE AL B R 3 IR E IR R, 5
BRAHH, BT S BB R A R .

x3 ERSKEMTESER Mn/Fe IRIHIER L

Table 3 Major elements as weight percent and Mn/Fe ratio in the matrix soil and cutan

FESL Sample Si0s/%  ALOs/% Fe:03/% MnO/% MgO/%  CaO/% Na.O/% K>;O/%  Mn/Fe®
FEJF 43 Matrix soil (MS) 39.7 27.8 15.3 0.7 4.5 2.3 5.4 4.3 0.04
JBZ B Cutan (C) 33.3 33.1 14.1 3.5 4.7 2.0 5.1 4.2 0.23
C/MS 0.8 1.2 0.9 5.0 1.0 0.9 0.9 1.0 5.8

# Note:1) /R Mn/Fe ¥ A=A L. 1) indicates Mn/Fe molar ratio.

25 AEESELHEHEE
R Fey Ml Fe, 12 50508 32.9.4.3 g/kg.
BB TR I (25.6.1.7 g/kg) . BRnyiE s E

(Feq/Fe) I 3 BRBE IR 31 57 1 4L =7 KA B T Bk
MIFE bR . BE BT b 23.9 V0 B Bk A B kY B A7
TE 5 0 B T 33.3 0 1 2k LA e B9 8k T2 X AF e M
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X T o A S B R B Y Fea/Fe, HE fH 3R W
Ao AR A P B A . T e R e 3 Rk A O A R
13,170, 249 2y 5 Jot & HE v i B Bk 3% AL 2 (6.6 20) 1Y
2.
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BRAER AT R AR B Sy R 4 2 (60~ 140
em) IR RE B 8 B T R R 2N ) T X b
L3 A 55 RS U - 38500 T LA A U 5 E AR G
IF S BOA F G RS AL B BE FRAR (3R 1) 5 AT FRAIR
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JEL (18 1 i 14 6 L2 M A A B Kk 270 L TP A Al
b2 A FLUZ AT BEAK Soy K AF A B HERE. 76 S &
BIIE] B 4 5 DR R S DX ) A X5 B RN = E B AR
F 20 500 mm, J& 5 SR H Bk, Sy
T b R 2 R ) 0 R K i A [ B IR
P A A5 25 1 i K )2 B TR L T R .

Fe F (50 Mn fi il b (9 %046 W 38 5 5 6 HLY LA
A& R4 G Y NIEGE B, IF e REM L Z
FLBRRE 1100 fy T M R A A ML K B B AR A
FH S50 40~80 em 2 WA HLIT & & (3.2 ~4.4
g/kg) (£ DAL T 4 %t - 58 (S, 8 500 ~
3100 aBP.,4 10 g/kg)?, BE,ZLEHVE
SHEAE S RIEN)Z P RSN, B S EAKE
OPATUREE—F0, P, AT DLHE W AR 1 R K A A
FF,So F i Fe!' /Mn®" [0 FiE 8%, I 78 T 1 S
ZAE N AR LR/ (D A IE L LT
T IEEE R R SR .

Wb R R T XS, B R AR
TR AP R S i UL R T R S (RO A
65 1 e B Fe, Oy B9 7 i W& AR T 2% T + 5
(3£ 3) ,MnO,-MnC D) & ALk L A7l 1.22 V,
T Fe Cll)-Fe (11 By % fb & J5& # f7 (0. 77
VORE BT DL K o A Ak i AR R R B ) B A AR
AR SN DT B 5 £ = 38 vh ke AR 5 TR A 5 4]
fEE R, IS Mn/Fe ) ) (9 & (9t o~ 0.23 (£
3) . B AR T [ ARG M X PO B

Mn/F¥) & 8 H (0.60~0.85) ) X EW S,
BR 1 53 g AR B AT 8 B A b X TR 2R R
JBE BB 7K AF- o S5y B BB SE R R AL E 5 AN 3 K 1Y
PG A B P R & B 0 IR A
PRI S Sy v 8k A 1 T A9 T LR AE AR L i R Y )
Wi, K, Mn/Fe L AEBAR T B8 & 2 8K L 03 75
BRI . Guo S5 A 52 R A IE S, B
SRR % A X (N 34°25",E 107°07) S, , R 77 7E
BRER I, R )Tz A A TR R Ss
UL L RRMEZ S K E TR AT,

Jiz JE o A X A T 1Y Feo /Fe, o AB 26 B, B p
Ak 27 IXUAR TG LR 5 Bk 4 1 XA LG R o - 3
5 o E R R r R A AL ST R RN K 4y B R A R
b i, LA BT AR Bk 08 ] e ] T R B -
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P 2.5 5 A 2 £5. SR, TR A Ak
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VIR B, e M6 (A 465 4 4 FURG KL &8 3 19 XRD & 3%
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Characteristics and environmental significance of cutan in

S-.; paleosol on southern Chinese Loess Plateau

PENG Jin, LTIAN Xia, LI Huiping, HUANG Chuangin

Ministry of Agriculture and Rural Affairs Key Laboratory of Arable Land Conservation
(Middle and Lower Reaches of Yangtze River)/College of Resources and Environment ,
Huazhong Agricultural University sWuhan 430070,China

Abstract The mineralogy and geochemical composition of the cutan and matrix soil in the S;; pe-
don at the Wugong section on the southern Chinese Loess Plateau (CLP) was investigated to provide
more insight in the characteristics and environmental significance of the cutan in the S;. The broad band
between 400-800 cm ™' in the Raman spectrum of the dark cutan was attributed to the groups of Fe and
Mn hydroxide/oxide. Enrichment of Mn and free iron (Fey) in the cutan confirmed the presence of Fe-
Mn cutan in the S;, pedon which signified a periodic reduction under waterlogged conditions during the
pedogenesis of S;, pedon on the southern CLP. The low permeability of S;, pedon as a result of lessivage
of clay fraction characterized by high bulk density and low total porosity made the development of a sea-
sonal perched water table possible. It provided favorable environmental conditions for the formation of
Fe-Mn cutan. However,the low Mn/Fe ratio in the cutan indicated that the separation and accumulation
of iron and manganese in the S;; pedon was not up to the level of typical Fe-Mn cutan from subtropical
regions. Silicate minerals in the Fe-Mn cutan was almost identical to the matrix soil. The difference of
chemical weathering between the cutan and the matrix soil reflected by the Fe,/Fe, ratio was not epito-
mized by the mineralogical composition. The subtropical climate prevailed on the southern CLP during
the pedogenesis of S;; pedon was further confirmed by the occurrence of Fe-Mn cutan.

Keywords Chinese Loess Plateau; paleosol; cutan; matrix soil; pedogenesis; pedogenic environ-

ment; mineralogy; geochemistry; paleoclimate
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