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Pedogenesis of Loess Profile and Evolution of Erosional Environment
on Loess Plateau Since 0. 2 Ma B. P.
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( Institute ¢ Soil and Waer Conservation, CAS, Yangling Shaanxi 712100)

The loess, sequence is typically characterized by an altemation of,silty or,sandy, loess with more clay-
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duality. A paleosol can record both the climate of coot dry under which the parent material deposited and
the climate of warnrwet under whidh the soil profile developed. It shows that there is transitional charac-
teristics between browrr red paleosol(S) and loess(L) . The so- called loess which developed in glacial pe-
riod of dry- cool climate has subjected to pedogenetic process of steppe or forest steppe soil under semr arid
climate. In fact, the loess sequence is mulit genetic profile of soil affected successively and alternatively
by deposition and Pedogenesis. However, because of the high influx of sediment, the influence of bio-cli-
mate and physical chemical processes were declined leading to the soil formation characteristics are not
obvious. Thus, the loess and paleosol are both soil profile but developed in different bio- climate and de-
position conditions. And within the loess layer and browir red paleosol layer, there is sub fluctuaion of
climate.
3 The climate of loess plateau in the past 0. 2 Ma changed temporally and spatially

It fluctuated transitionally in various pattern of dry cool, dry-warm, wet cool and wet warm. About
10 000 years B. P., there was abrupt change from dry- cool to wet-warm. The transitional characteristic is
more obvious in the south of loess plaeau. The intensive soil erosion period is in the transitional period
between loess deposition and soil formation. It occurred in ecological environment of semi-arid. Further
more, comsidering the orientation and velocity of the climatic change and the surface condition, soil ero-
sion occurred in different degree from time to time and from place to place. Soil erosion was much more
intensive in north than in south. About 10 000 yeas B. P. , soil erosion was more intensive than in other
periods.
4  The layers of loess and palecsol in loess profile have different hydrological properties

This geo-hydrological condition favorites forest vegetation development. Developing of forestry vege-
tation has no relationship with thickness of loess sequence. Comstruction of vegetation on the loess plateau

should follow the law of natural evolution and distribution of vegetation.
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rich paleosols. During the past decades, these alternations, in conjundion with their enclosed faunas and
distinctive mineralogies and some chemical data references, have been interpreted as reflecting Quaternary
glacial or interglacial episodes. And the climatic recrd in the loess paleosol sequence was generally com-
pared to the oxygen isotope in deep sea sediments However, the details and extents of climatic fludua-
tion are different from each other. Further more, that model of interpretation could not fully explamned
various geological, biological and historical records of climate. There are several processes, such as de-
position, soil formation and soil erosion, were not fully understood. The different understandings on these
processes led to different interpretation of these climatic records. More over, the soil formation process in
the loess paleosol section is different from that of the modern soil profile. The sediment-added paleosol
profile and the loess profile influenced by pedogenesis have the characteristics of multr genetic profile of
modern soil. Their genetic characteristics are much more complexes because of influx of sediment deposi-
tion. To recognized and understand these process, a special method and interdisciplinary knowledge are
needed.

Because the loess sequence developed since 0.2 Ma B.P. holds implications for the past global cli-
mate change and anthropological history of China. Many attempts have been concentraed on understand
ing history of morsoon climate. The present study mainly used micromorphological method combining with
chemical, mineralogical and pollen analysis to mvestigate the changes of soil structure, bio-turbation,
leaching, illuviating and argillic processes in three loess paleosol sequence across the loess plateau dating
back to 0.2 Ma B. P.. In the view point of soil science, biology and Quaternary, the thesis throw the
light on the different pedogenetic processes under different climatic condition in the loess sedion. The
temporal and spatial characteristics of soil formation since 0. 2 Ma B.P. and their bio climatic back-
grounds were discussed. And the evolution law of soil erosion and the potentiality of vegetation construc-
tion were evaluated. The conclusion cloud provide some insights and suggestions on the soil and water
conservation. The main conclusion are as follows:

1 It show that the loess plateau had been developing luxury forest or forest steppe vegetation

The browrrred layers(S) are paleosols developed under semi- humid or humid climatic environment.
The original CaCO3 was almost leached, and the content of CaCO3 in the paleosol layer came from the up-
per loess horizon which was deposited after the paleosol formation. And optically oriented clays, which
firmly indicated the soil formed under forest condition, was the origin characteristic of the forestry pale-
0s0l. Thus, during the paleosol formation period, the Loess Plateau was covering with forest. And the pa-
leosols are the type of brown soil. The loess layers( L), which represent strong deposition process, have
been affected by pedogenetic process in different degrees. Their soil types are mainly steppe/ forest- steppe
soils. In the three sections, within all loess layers, the CaCO3; has been redistributed or leached. In
south or middle sections, there is nodule of CaCO3. Heavy minerals were weathered in different degrees.
And there are aggregate, pores of earthworm and plants, and a certain of tree species in pollen assem-
blage. It shows that it had subjected to pedogenetic process under steppe/ forest steppe of semr arid.

2 According to the bio climate and deposition process, three developing models of loess profile
were recognized

It shows that the browrr red paleosol, in the view point of, climatic environment,, is characterized by



