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Fig. 1 Distribution of heilusol sub-groups and major profiles in the
eastern Gansu Province
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Fig. 4 Pedogenesis and evolution model of heilusol profile
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Table 1 Comparisen of oxide content and weathering degree of different horizons
in three typical heilusol profiles (X,N,Y)

l LHRAY(ERT+ g kg™) +5 FREHM
Ozxide content of soil Average molecular
2 x l (gkg™' of oven-dry seoil) ratio of soil
$i0 Fe,0, Al,0,
Horizon $i0 Si0
A iE THE I 5 {E i e oo AT
Average Average Average Fe,0, ALO,
| Range value Range value Range value
WaE 632.6— 646.5 639.2 | 44.1-—-48.9 45.9 [122.6—130.4] 125.7 37.14 8.64
I__.._
’E & g i607.5—»627.6 619.7 | 47.5--48.5 | 48.0 [125.7—128.9 127.8 34.50 8.24
e 584.3—604.4 593.6 | 43.2-46.3 44.3 |119.6—123.4/ 121.8 35.73 8.29
& "

BRARKEALRTERRENSAESAEEERALEUTHAHE:

(1) BESHMKEERAEEALEBEE: RABXELARZER . b
MiicBE T H M BB L%, FMKEH 600mm D LB/ 450mm £4, LY
SE e 10°C BN 7°Co MEMEERBA, HETBERENOGBRREBELK,
CaCO, BB Ko MIE 4 MM BY T HIE 477K, HEE T MRRBER CaCo, iy
SEH94gky AR ZE 520 gkg £ 43.0 gkg™, LEBREZ(H 138.0 g kg™ 1
128.0 g kg™'o MW CaCO, HBEEAKE, tEBREITHRERES 2EBELR, &
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RE—RERESHANER KREKKBA CaCO, &5, ZEREAEE.TE, B/lI=H
A3 A BB R HE(X,N, Y)PE B S DR KR CaCO, & &% 46.2gkg™—129.7
gkg™, Py 84.0g kg, IMBR 78.5 g kg™ B, MTBEE 141.7 gkg™s  JLE b
{ER®W, CaCO, AHEH T AB/NENUBXRRBEVUBEHRLRERTHLMRETR
B, AL NER AR CaCO, Hi. RERBEUTEHENERR, £HERBAK
KRB, BAE3IAMRBFLIHEOAESRER, E8E LHMEEREN CaCo, 4 &%
113.0 g kg™ —132.0 g kg™, F15125.0 g kg™, HLHER (1040gkg™) B&H, EBHER
(126.0gkg™) +4#%iE. ZEBFTEED, BRSEREOERMBEMILE iF % ¥,
CaCO, S BN ERILBR T /N E Do

(2) ERAH R LN AER SERLABE ER, B hEmd s |
WEDBRE + PELBRPIHERTRE, BT I MRETE < 0.00lmm $EHE
HERN 263.0g ke B R TEHER(194.0g kg )RBFHE(203.0g kg™)o B
R HB G MREKE < 0.00l mm &R 3 MHE (X,N,Y) HFISEY
200.0g kg™ LR R EH A B(171.0 g kg™ )FH 29.0 g kg™, LB FE(141.0 g kg ')
i 59.0gkg™ LM 3R EF+HEAEBR G T MEERE < 0.001mm K E
BEEN173.0gkeg™, BMETRER(55.0gkg™) MBFHE (134.0gkg™), Bt +
fhrh < 0.00lmm MR &BOTAZEFHANEDH LB >HMARBR L >0

BRFL,
MERSHFELIRN, TikRE RERIE, BEF TR EABESREMNERI
BB XFHBEEMRER, R T AARFEHRELER.
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PEDOGENESIS, EVOLUTION PROCESS AND TIME-SPACE
VARIATION OF GENETIC PROPERTIES OF HEILUSOL
IN EASTERN GANSU PROVINCE

Zhang Weixiang Cao Jixiu Zhang Yutian and Hu Shuangxi
(Deparimeny of Geography, Lanzhou Universsty, 730000)

Xu Jishan
(Hydraslic and Soil-Waser Conservation Office of the Qingyang Prejeciure, Gansu Province)

Summary

Based on the radio-carbon dating, spore-pollen analysis, and physical and chemical dats
of some heilusol profiles in the loess plains of the eastern Gansu Province, this paper deals with
the pedogenesis and evolution process as well as the laws of time-space variation of soil-forming
intensity of heilusol. Heilusol profile is composed of some overlapping soil genetic horizons
formed in different soil-forming stages with diversified properties. The formation of overlap-
ping profile of heilusol successively underwent paleosol developing stage, Holocene loess accu-
mulating and covering stage, and artificial cultivating, manuring and maturing stage. The
overlapping feature in the appearance of heilusol profile and some compound genetic pheno-
mena in the buried argillic paleosol horizon reflects an overlapping function of different soil-
forming processes which occurred before and after the paleosol was buried.

The humus ™C ages of the buried paleosol in heilusol profile in the loess plains of the
eastern Gansu Province mainly fall in 7500—3500 a B.P., which was a warm-humid period,
with the Xifeng profile being a representative. It can be compared with the warm-humid pa-
leosol developing stage during 70003500 a B.P. in the northeastern marginal area of the
Qinghai-Xizang Plareau, and the Atlantic in Europe and the Yangshao Culture of China were
in this period. And yet the humus *C ages of paleosol horizon in the argillic heilusol zone
show that a climartic cnvironment favouring the soil development already appeared in the sou-
thern part of the eastern Gansu Province during 13800—7500 a B.P., while the soil-formation
rate in this period is slower than that in the hypsithermal period in the Middle Holocene. The
climate already gor very warm-humid in the sourthern argillic heilusol zone no later than 8000
a B.P. During 7500-—3500 a B. P. the eastern Gansu Province commonly had a warm-humid
climate. Except that the sourthern area became markedly warm-humid forest steppe, ather
parts were in steppe environment in which Arzemisia sp. was absolutely dominant. The contents
of Fe,0y, Al,O;, and clay in the buried paleosol humus horizon of many heilusol profiles
increase markedly and some lime concretions are found in calcic horizon, which shows a strong
Jeaching and argillic process in the paleosol forming process. However, the soil-formation in-
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tensity weakened from sourth to north.

In the Neoglaciation which was relatively dry and cold during about 3000—2500 a2 B.P.,
accelerated deposition of loess material resulted in the formation of the overburden layer of
Holocene loess on the paleosol layer, which has a thickness of 25 cm and is sharply different
from the underearth paleosol layer. There is no old agric horizon in heilusol profile in general.

Although the surface layer of heiluso! has been intensely affected by artificial cultivation,
universal artificial ploughing and manuring-process began on the loess overburden layer and
the human maturing activity has mainly taken place during the recent few hundred years. Present
forming processes of heilusol are dryland maturity process, carbonate leaching and illuviating
process.

Key words Heilusol, Formation process, Genetic properity, Time-space variation



