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Table 2 Properties of clays of some paleosol layers

HLWES | BE (m) TR
LEITE $i0,/R.0, Sio,/ ALO,
Thia secti- Depth Clay minerals
on No.
KESHE,HERRE.VEER
MG B EN Ry
0040 2535 2.32 3.03 Dominant: hydrous mica

Accompanying: chlorite, vermicu-
lite (few), and kaolin (less cryst-
allized)

KuBAE, A FREA BB
WA RN
0041 3550 2.22 2.95 Dominant: hydrous mica
Accompanying: chlerite, montmori-

Honite and kaolin (few and less

crystallized)

9045 77—-92 2.47 2.94

AK=SHE, #ELERENEREA
_ Ellls 31
0425 45-—65 2.44 3.00 Dominant: hydrous mica '
Accompanying: chlorite (less cryst-
allized) and kaolin (few)

BRZNKZBRXBKERAE,
HHEERANENGELNL RN

Dominant: hydrous mica (less cry-
0467 1326 2.50 3.2 stallized) and intercalated hydrous

mica

Accompanying: (less crystallized)
chlorite and kaolin (few)

KEBNE, #F-ERHREA
(iS¢ 15
0403 3380 2.44 3.19 Dominant: hydrous mica
Accompanying: chlorite and kaolin

(few)

0477 112140 2.44 3.19 Rt
id.

*E X-ME s R SRR,

BB s R R R AR CH SRR RS F M. M4 63—80 EXNL
B RETLARRORRERARY, f1LERERHH7HE LR RENRDN
B &
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TIRE, MEARRRNIELE S HIBHE D, AE ] AR R R , fn BA =] %
BIPBE A BRI Z L IR o 32 B2 B ek (Peodaposa, 1960) R E IS RN BB A1 A& 42 A1 47K
s B, B SERERAEELMN R, 3R (Flach, 1960) LiREET M E K
R 26 R B F MK TR IR g~ B >REY A R
FEAS PHAEN G TREPENEREROBLCRRUMEHESR, BRTEILE LR
HJLRE (LB BSh , B A B T 2t — 2 ZEE R 0B T 1F Fso FEMa , 722 JFR RO R 12 BRI AR
RERREE T —ERBRER(OIRAEK T RBREE®)  MERREBE-ENE S K
BE(ERR 11 MR 6)s AR R BRI 5 40T 28 1 P AT B 35 AR 4 K R RRITD R A K KLY
o B, R THREE-ANREKE, RN Be Ll , 2EBERE (7.5YR5.5/6)
(BRI A 7)o BREEAENERNBE, EIMREE- MRS REZ LRRT

b B g
@’1‘}- fragments of argillans

e

'375-/ é\sg\\?“
psERE S BRi-HR T AR
‘ﬁmﬁﬁﬁﬂ Tonates compound calcan-argillans

ch‘”“ of aoﬁ KE;‘“‘“’
(CERERERR o0 o the 5B
RETRRD) g p st
HRRREE —————>  SKNmHENF - A SHER > REMR-BRNRASKER
luviation argiilans drying of darkened duc to loss of partial cplacement of clays mixed calco-ar E.;hn,
paleoclimate and  pmoiseuce and cracked by carbonares g
il condition

BB BRI TG
S KR RE

incJuded argillans within

complex carbonate nodule

gradual replacement
of clays

by carbonates

SERRE B

\
P S B -1 AR A B
included mixed calco-argillans

A1 EEEEG DR R RS B

Scheme 1 Ageing stages of illuviation argillans in the paleosol layers
within soil profiles on Xizang Plateau
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—REirRBERER (BRI R 8). BH—FMERE, BT /RN MHREREIIERTE
BRBRERAREIOEMNBEROEEN . ER T SHAZ" NERTHERY
RPN A LMY R R BR S kT S BR M ™ B B i 1 [ R R R B R
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(£) RRMBERRH(ENLEX SRER . FRERDS)

RERRRARY—BETREX LRPST RS, AREAERSF - N RE
FENSEE, MISREFAHEAREBRATEE ML BANREEIE-R, REX
EHENSHERRE, A REFHEENE—TR2RKN, B TAAERRERRIAM
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B, MRS (AR 11T A 10, 2. k. F) KR (RS R E ) B(AR
I A 10, ), FRARGER I BA 1), KEFRRAGER) (AR I B 10,
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MICROMORPHOLOGICAL STUDY WITH SPECIAL REFERENCE
TO SOIL POLYGENESIS OF XIZANG (TIBET) PLATEAU

Cao Sheng-geng and Gao Yi-xin
(Institute of Soil Science, Academia Sinica, Namjing)

Summary

The soil-forming factors on Xizang Plateau, such as climate, vegetation, topo-
graphy and hydrographical conditions have changed greatly since the end of Pliocene
as the result of uplifting of the Plateau. It exerted deep influence on soil genesis and
evolution in this regicn. The field investigation showed that soils bearing composite
profile with paleosol layer are widely spreaded. The morphological characteristics of
these composite soil profiles may indicate, to a great extent, the polygenetic processes
of soils on the Platean.

To give evidence, micromorphological study of soils bearing paleosol layers has been
carried out. Thin section observation indicates that the polygenetic characteristics of
soils are closely related to the historical natural evolution of Xizang Plateau.

Seven inherited pedological features such as ferric oxide and/or hydroxide impregna-
tion matrix, hydrous ferric oxide and/or hydroxide impregnation matrix, fragments of
ferruginated mineral grains, ferric nodules and nodulets, ferric rings around plant
roots, illuviation argillans and most of the carbonate concentrations are considered as
the micromorphological evidences of pedorelicts reflecting the specific paleoclimatie
and paleogeographic conditions of Xizang Plateau.

Ferric oxide and/or hydroxide impregnation matrix is the characteristic micromor-
phological feature of soils developed under humid temperate, subtropical and tropical
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climatic conditions or of some hydromorphic soils. As shown in table 1, it has been
identified in certain paleosol layers. Being further compared with the chemical and
mineral properties of clays (table 2), these paleosols may be considered as correspond-
ing to the type of yellow brown and/or brown earths.

Micromorphologically, the hydrous ferric oxide and/or hydroxide impregnation
matrix is one of the important features of yellow earths. It is interesting that the
coloration of soil matrix of some paleosol layers is as yellow as recent yellow earths. As
mentioned above, the palecsols belong to the type of yellow earths.

Fragments of ferruginated mineral grains are usually found in the thin sections of
red earths, yellow earths, and brown earths; thus their presence in soils of Xizang
Plateau may be regarded as a kind of pedoreliets.

Not only the illuviation argillans were occured under the warm and humid paleo-
climatic conditions, but also their ageing of various stages can be recognized in some
composite soil profiles (scheme 1).

The presence of large amount of carbonate concentrations in the soils of Xizang
might not be the result of recent soil-forming processes, and may be regarded as pedore-
licts formed under comparatively arid interglacial period in Quaternary.

Then, two composite soil profiles (one derived from homogeneous parent material
and another derived from heterogeneous parent material) have been analysed to trace
the soil polygenetic processes.

Finally, an attempt is made to reconstruct the stages of soil genetic evolution his-
torically. Five stages have been inferred, they are red and yellow earths, yellow brown
earths and brown earths, Arga soils, cold-humid type of soils and brown felt-like soils
(table 3).
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Fige 1 Thin section of mountain shrubby steppe soil in Fig. 2 Thin section of brown cinnamon soil in depth
depth of 77-92 em (profile No. T,-002) sho- of 0—5 cm (profile No. T,-091) showing acc-
wing the fragments of ferruginated mineral umulation of the fragments of ferruginated
grains (black grains). mineral grains to a ring.

Partially crossed nicols, X64. Plain light, X 126.
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Fig. 3 Thin section of subalpine steppe soil in depth Fig. 4 Thin section of subalpine steppe soil in depth
of 5—16 cm (profile No. N-023) shwoing below 300cm (profile No. T,-050) showing
the abraded ferric nodule. ferric ring around plant root.

Plain light, X100. Plain light, X80.
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Fig. 5 Thin section of subalpine steppe soil in depth B, (T-002, @M+, 105 X3

of 63—80 cm (profile No. T,-050) showing K)o

the disrupted ferric ring. B, X 320

Plain light, %32 Fig. 6 Thin section of mountain shrubby steppe soil in

depth below 105 cm(profile No. T,-002) show-
ing the compound calcitan-argillan.
Plain light, % 320.
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Fig. 7 Thin section of subalpine steppe soil in depth Fig. 8 Thin section of subalpine steppe soil in depth
of 16—27cm (profile No. N-023) showing the of 16—27cm showing the complex calcan-argil-
mixed calco-argillans. lans. Note the deposite of needle shape carbonate
Crossed nicols, X100, efflorescences on the surface of mixed calco.

argillans,
Plain light, X 400.
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Fig. 9 Thin section of subalpine steppe soil in depth E3ERE,s x 20,
of 16—27cm showing the included mixedcalco Fig.10 Thin section of mountain shrubby steppe soil in
argillans in a calcite nodule. ’ depth of 77—92 c¢m (profile No. T,-002) show-
Plain light, % 160.

ing crytocrystalline carbonate nodule (centre)
and void cryptocrystalline calcans (left).
Crossed nicols, %20.
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51—66 EE), +, 16—27 F¥),
g, x 64, ER R, x 160,

Fig.l1l Thin section of mountain shrubby steppe soilin Fig.12 Thin section of subalpine steppe soil in depth
depth of 51—66 cm showing void calcitans.

Plain light, X64.
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of 16=27cm (profile No. N-023) showing void
needle shape carbonate efflorescences.
Crossed nicols. X160.
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Fig.13 Thin section of mountain shrubby steppe soil in (T,-002, EMEREL,77—92 Ek),
depth of 0—20cm (profile No.T;—002)showing EA Y, x 70,

carbonate nodule inclusing ferruginated mineral Eig 14 Thin section of mountain shrubby soil in depth

grain. of 77—92 cm showing the microarea which

Crossed nicols, X 80. contains a few of carbonate matrix.

Crossed nicols, X70.
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R, x 64, Bk, x 160,

Fig.15 Thin section of subalpine steppe soil in depth Fig.16 Thin section of subalpine steppe soil in depth
of 5—16 ¢m (profile No.N-023) showing fra- of 16—27 cm showing the algae in plant root.
gments of ferruginated mineral grains (left) Plain light, %X 160.

and ferric nodule (right).
Plain light, X64.
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