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Table 1 Morphological indices for evaluation of paleosol development
1. £4L¥EA  Rubification
a Hffil 10YR 75YR 5YR bBEEE 1 2 3 4 5 6 1 8
B 5 10 30 50 ® 2 5 10 15 20 30 40 50 60

X = (B + B8+ (BF+ )T
2. B4LtEA  Melanzation
a HEEERE 1 2 3 4 5 6 1 8
B 2 80 70 60 S0 40 30 20 10
X,=BERERHE + HERETH
3. BEH  Total texture
a AR gt oH+ #®+ BEt it Kt

B o4 10 20 30 40 50 60
b. ¥ EY ik i) TRAS L AR RATER CiE SR8
B 2 10 20 30 40 ® 2 10 20 30 40

X, = HHRA + WG + AT

4, %MW Microstructure

a. KB BRI RRGEH RILGEH. FLESEH HRREW. ARESH
Mgy, REREH

R 0 10 20 40
b. HHMERERK T BRE HERE BRE
B 2 0 10 30 50
c. FLEREKR 18 5 A LB pEp L ZiN B EBRALR FLE . ERFL B
B 4 0 5 10 20
d BIAF 0%~ 1% 1%~ 5% 5%~ 15% 15%~25% 25%~ 35% > 35%
® & 0 5 10 20 30 40

X, = MENMER + GWHEREEREE + LRAY + ZH1E

5. WBYWHR  Fine material ( < 0.0lmm)

a EE 0%~5% 5%~10% 10%~15% 15%~25% 25%~30% 30%~35% 35%~40% > 40%
B 10 20 30 40 50 60 70 80




156

+ W % # 38 #

g®

X, = SR HERE
6. JFAERRBME  Primary carbonate

a ¥E 0%~0.5% 05%~5% 5%~10% 10%~15% 15%~25% 25%~35% > 35%
i 70 60 50 40 30 20 10 0

X = [RAERMEER

7. B=H  Buotite

a. PhAERE x 55 hg i b. £F <2% 2%~ 5% > 5%
- 0 10 30 50 B4 30 20 10

X, = Rz88 (WERK + F58)
8. ZE4LY Fe(hydr)oxides

a £F < 2% 2%~ 5% > 5%
W 0 10 30
X, = KRR R

9. IKAEBMEL Secondary carbonate

a EEMKAN  HEPREEER (<03mm) HECRIEER 03~ 1mm)  HABBRKZEZR (>0.5mm)

® 9 10 20
b. " 0 0%~ 5% 5%~ 10% 10%~ 20% > 20%
B®4r 0(90) 10(70) 30 50 70

X, = WERRIEK MESERY + )
10. EHBME  Iluvial clay

a T < —R4 = —84 > —GRé
B 5 10 20 30
b. VB R AE i Loty Haha #2RE i} 3 HERBRMY
W 5 10 20 30 40 50
o £F 0 0%~0.5% 0.5%~ 2% 2%~ 5% 5%~ 10% > 10%
B 0 10 20 30 40 50
d. BEEEE A x M ( < 0.05mm) % (0.05~0.2mm) & (0.2mm)
| 0 10 30 50

X, = WERRE) (FH & + B1E + £ + BT

40

1) YEAERRIEFER/DT 5% B, KAERMEF KRN RSE EES FRE)

3 TREAEHEBHEA

EABRUSEE T AR RE T ZHEATERL S LRFFOHR S, HH
WHEESOIA oM, EFE—£5 W, TRREHERIELIREEFHELE
Mz L, RETHRMAARHE G ERSE EY. SR BENT R TFFRERLEAR
GRERGRMBERE. Bit, TREFHBHEAT IRETHNEBEE, THRFH
b RN R AREMH R, SHRE, S LBENTRRAFREERTRLE £18
EERBME LRI NAE G, SRARMRXAERFHEXER (B 1).
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Fig.I Companson between soil morphological index (SI) and magnetic suscepubility (MS)
BOREFH HRBBTAAMENGER, REFTERE A RRBBIE, El8ite = 0.01
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Table 2 Ranges of soil development index values for idenufying paleosol, weak—paleosol and loess

R 3 % H M Potou section JUMEHIE Jiu Zhoutar section

fHPE HAH P B

Strata Index values Samples Index values Samples
s s | >0.50 3 >0.40 4
bt LR R ] 0.36~0.50 2 0.35~0.40 3
EES = Bt <0.36 3 <0.35 7
BHEL LR >0.46 13 >0.42 13
55 3 0.39~0.46 3 0
T&# ®t <0.39 15 <0.42 9
ARt gt >0.54 25 >0.48 20
LRk 0.49~0.54 7 0.40~048 7
T# Ht <0.49 28 <0.40 25




158 + : % it 38 #

BPEXEEE, HTEARROENHE, ZFERNLFHR LA 28+ BaEL LW
DUERBARTTH=ZBPHITHRHRFTERER, HHERMHERN> A LR =R, E
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A SOIL DEVELOPMENT INDEX AND ITS APPLICATION TO
LOESS-PALEOSOL SEQUENCES

Li Xu-yong
(Commission for Integrated Survey of Natural Resources, CAS, Beijing 100101)
Li Bao—guo Shi Yuan—chun

(Department of Soil and Water, China Agricultural Unmversity, Beijing 100094)
Summary

A soil development index was developed to quantitatively measure the degree of
paleosol development. This index combined paleopedogenic features with ten soil
macro— and micro— morphological properties from morphological descriptions of Potou
and Jiu Zhoutai loess sections in the Loess Plateau of China. Description of the
micromorphological properties was based on 187 thin sections. These ten
morphological properties are: rubification (color hue and chroma), total texture (texture
type, stickiness and plasticity), melanization (color value), microstructure (type, grade of
pedality, total porosity and void types), fine material (abundance), primary carbonate
(abundance), biotite (abundance and degree of alteration), Fe(hydr)oxides (abundance),
secondary carbonate (micromorphology type and abundance) and illuvial clay
(interference colors, lamination features, abundance and thickness of clay film). Future
study may reject some of these properties and add others. The index was preliminarily
tried to the field of paleoenvironmental research. The index works well with the
loess—paleosol sequences, successfully identifying paleosols and weak—paleosols from a
loess—paleosol sequence.

Key words Loess—paleosol sequence, Soil development index, Soil morphological

properties



