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Taxonomy of Soils Developed from Rocks of Shaximiao Formation (J,s) Strata
in Sichuan Basin

YU Xingxing, YUAN Dagang’, CHEN Jianke, FU Hongyang
(College of Resources, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: The Sichuan Basin is an area the most representative of purplish sandstones and shales distribution in China, with the
Shaximiao formation (J,s) being the most widely distributed strata. ~ Objective The purpose of this article is to improve soil
taxonomy in Sichuan Province, and to discuss rationality of the requirement for hue in classification of “L.C. of Purplish
Sandstones and Shales” in line with the Chinese Soil Taxonomy. = Method A total of 19 soil profiles typical of the Shaximiao
formation in Sichuan were selected for analysis of soil-forming environment, morphological features and physico-chemical
properties. In line with the criteria set in the Keys to the Chinese Soil Taxonomy (3rd edition), diagnostic horizons and
characteristics of the soil profiles were determined and attributions of the profiles specified in the Chinese Soil Taxonomy.

Result The 19 soil profiles could be sorted into 3 orders, 3 suborders, 7 groups and 12 subgroups, and only 7 of them were
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found in conformity with the requirement for hue of “L.C. of Purplish Sandstones and Shales”, accounting for only 43.75% of the
purplish soil, which indicates that most of the purplish soil individuals did not meet this hue requirement. Conclusion The
purplish soils matched 10 subgroups in the soil taxonomy. Compared with the system of soil genesis classification, the soil
taxonomy pays more attention to properties of the purplish soil per se in classification. Taking into account the color
characteristics of the purplish soil in this study, it is suggested that the hue range of “2.5YR~5YR, dry value of 4~6 and dry
chroma of 3~4” be augmented in addition to the original hue requirements of “L.C. of Purplish Sandstones and Shales”, then the
purplish soil individuals that match this diagnostic feature in visual colorimetry may reach 64.71% in proportion and increase

from 0 to 3 in number in the instrumental colorimetry. Since visual colorimetry is more likely to have errors than instrumental

colorimetry it is suggested that the Chinese Soil Taxonomy should stipulate the use of a modern, more objective and more

accurate color measuring instrument, and on such a basis the color ranges of some diagnostic features need to be redrafted .

Key words: Purplish soil; Chinese soil taxonomy; Characteristics of purplish sandstones and shales
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Table 1 Soil-forming factors of the tested soils
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Fig. 1 Pictures of the tested soil profiles
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Fig.2 Instrumentally obtained Munsell color characteristic and its comparison with visual hue
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Table 2 Some diagnostic horizons and diagnostic characteristics of the tested soil profiles
A FER, TUEE A
gl ] () apE Ak R BRI /5
WEZE HZ PERIE % JTUE AORYE B
G ik 7 FHIE EE
Cambic Agric L. C. of purplish Ferric Calcari Base
Profile (Para)lithic  Redoxic Alic property
horizon horizon sandstones and property property unsaturation
No. contact features or alic evidence
shales
51-021 v v v
51-136 ol v v v v
51-137 v
51-138 J v v v
51-139 J v J v
51-142 ol v v v
51-144 J J J J
51-145 J J y J
51-146 \ N \ \ S
51-156 v v v
51-169 \/ J 3 J
51-171 \/
51-172 J \/ \/
51-173 J y
51-175 \ N \
51-176 \ «/ v S N
51-177 v v v
51-178 N v
51-193 \/ v J v
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Wb BURAPERAE Y 7 A5 2050 930 o D A K
ORRIHAEIE £ KRR R AL . 5 AR
AL £ 3 M2, ENE B A 7 JEh X R AT
AL PR O IR 1 3 3,
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Table 3 Classification and reference of the tested soils

E LRSS (=) CST™ (2001) WHE%S  &ESFE GSCC (1998)
149 W4 12 DN Profile DI
Order Suborder Group Subgroup No. Subgroup
S TAER IS T A 1 I BESL A B s - [[ricsSuNS
51-172
Argosols Udic Argosols Hapli-Udic Argosols Mottlic Hapli-Udic Argosols Acid purplish soil
YEW/iS SN
o 51-136
AR AR IEAEE + Calcareous purplish soil
Calcaric Purpli-Udic Cambosols g
51-176
Neutral purplish soil
SEIEME 1 [ir3dR JERTATEK 3/ [ 3eJEER
51-145
Purpli-Udic Cambosols Dystric Purpli-Udic Cambosols Acid purplish soil
i SN
o 51-142
a2 i AR Acid purplish soil
Typic Purpli-Udic Cambosols R E L
51-169
‘ N Neutral purplish soil
W iRt o A
A BT BT AR FRTE 5 (0 1
Cambosols ~ Udic Cambosols R 51-021
BT A + Lithic Ali-Udic Cambosols Acid purplish soil
Ali-Udic Cambosols o3 B8 BT AR L 51-144 [ye i
Typic Ali-Udic Cambosols 51-146 Acid purplish soil
N oh N o N 51_139
BRBIR AR + EANGR/QiRiTal K3 URES SR
51-175
Ferri-Udic Cambosols Red Ferri-Udic Cambosols Neutral purplish soil
51-193
BESL ] B i e - L
e 51-177
T AR E e + Mottlic Hapli-Udic Cambosols Yellow earths
Hapli-Udic Cambosols 3 5 B AR £ 51-173 B
Typic Hapli-Udic Cambosols 51-178 Yellow earths
o ey 3T Joe
IR Bt o 51-138
AIREOIEH Fi Calcareous purplish soil
Purpli-Othric
‘ ‘ Calcaric Purpli-Othric Primosols g
i B A Primosols 51-156
H Neutral purplish soil
Othric . ‘
Primosols A1 TR TR FRPES A 1
Primosols - ‘ 51-171
I 1E B Lithic Udi-Othric Primosols Acid purplish soil
Udi-Othric Primosols 3 O O R kg a L
51-137

Typic Udi-Othric Primosols

Neutral purplish soil
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Gy, A R, PR A R A X
AR, MR URLR /NGO R 1~ 28 L R
BB VRIEAIHR A AR R LI B

AHRGE A 3 A B 1 32 A7 R A RORL 2
BUEFEHE TR IE S, R R, 4T
) by P 3 AL R . X 3 AN DR
PR, (B RS (5°~20°), {=phVEH %
5. MR 4 el LIES], #li 51-173, 51-177 B9£k
FORRERE, I S1-178 BREA M E AR D 2
XA R PR S A At R B4/ HAE K MELF
Koy T RSBk, RmRTRSE S TS R®, JIf
H e AA G I ER Bk, T[] Ih R B 56 45 R Ak ik
B, KA R

x4 DERAMREREMER BB K NER ST HFEZ

Table 4 Lithology, particle size fractions and mineralogical groups of the rock in the Shaximiao Formation

o AR A /NG ] R/ E=Si| ) AL RS /N 1 "
T it A i T 4w A R E =3
Particle size Mineralogical Particle size
Profile No. Lithology Profile No. Lithology Mineralogical group
fraction group fraction

51-021 EFARGR = b KR 51-169 SRy e KARAH
51-136 B FHE KARAH 51-171 YRERIF= b TR A A
51-137 iRk {n KARA M 51-172  WEFKERKAWS e KARAH
51-138 R e RAR 51-173 YRERIF= i N EEi
51-139 LA FhHE KaRA# 51-175 FAR R it b e 9511 KAREGH
51-142 KB b 9513 RER 51-176 KB 9511 KAREGH
51-144 Lo i s FhE AR 51-177 KERE b i KARAR
51-145 KBERD DU FhHE PR A A 51-178 O A b KA
51-146 L AR U R Tk R A 51-193 FAR R it b e 9511 RER
51-156 LB b 9513 KARAER

TERG 2, WRIEAMZE S A LT ke
N 1970 1 <17 ol Bt e w19 T | 2 AN At e o
A 12 N2, HEE R A SR R 8 (UK SR
pH FBRIRES & 1 2 NMEPREL5 0 3 AN, RS
G320 AR PR AL HE SR R AER
FUERHE . ARk . R RUK RO A
MLk . pH. BRIRESAH Y . AV TEssek. Bk
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