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Fig.1 Successive illuviation and unsuccessive illuviation of CaCO3 in paleosols
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Fig 2 Mult— layer illuviation of CaCO5in weathered eluvial zone
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A New Geological Theory about Eluvial Zone
——Theory Illuvial on Depth of CaCO;

ZHAO Jing-bo
1 (Shaanxi Normal University X{i an 710062)
2(Xi an Insttitute of Loess and Quatermry Geology Chinese Academy of Sciences Xi an 710054)

Abstract

In the research of many geological problems about weathered eluvial zone, the conten theory is widely ad-
poted, which is based on content of chemical composition. Although the content is very important to resolve
lots of geological problems this theory is not perfect because the content of chemical composition is easily ef-
fected by the weathering process. In order to remedy the defect of traditional content theory and reveal the
law of nature, it is necessary to establish anew theory.

During the investigation of paleosol and weathered eluvial zone in the Loess Plateau, the author found un-
successive illuviation, thick layer or multi-layer illuviation of CaCO3 and other chemical composition— a special
geological phenomenon. In the paper, the author established a new theory on depth of CaCOj illuvial horizon
of weathered zone combining with CaCO3 content analysis and penetrating experiment, this theory is very ef-
fetive to study paleosol, weathering crust, paleoenvironment and many geological problems of weachered elu-
vial zone.

The theory reveals that the more precipitation is, the bigger the movement depth of CaCO3 illuvial hori-
zon 1s, though the eluvial process is very short; the less the precipitation is, the shallower the movement
depth of CaCOs3 illurial horizon is, though eluvial process is very long. Because the process in which CaCO3
moves to the illuvial horizon is very short, the influence of time could be neglected. So the moved depth of Ca-
COs3 illuvial horizon is reliable basis for studying many geological problems about weathered eluvial zone.

Since CaCOs3 belongs to dissoluble salt, the illuviation process of the salts such as NaCl, CaSO4, which
are more dissoluble than CaCO3, is much shorter, and the illuvial theory on the depth of CaCO3 can be applied
to them. The movement of colloid material such as Fe;O3 and Al203 is influenced clearly by time factor, how -
ever, as long as their illuvial horizons form, that is to say, the process needed in which they move to the illu-
vial horizon have been met. So their illuvial depth can also be regarded as areliable foundation for studying the
geological problem of weathered eluvial zone.

There are three reasons why the movement time of CaCO3 to illuvial depth is very short. The first is that
CaCO3 can move under the condition of basicity. Movement and illuviation can occure in the early period of
soil-forming processes. The second is that a part of CaCO3 comes from precipitation and CaCO3 can illuviate at
the bottom of soil as long as eluvial occurs. The third is that CaCO3 exists in the form of Ca’ and HCO3 in
the water. The two ions will follow the penetrating water whereever it goes.

According to the quantitative correlation (y=305x+ 168. 5) betw een mean annual precipitation () and
depth of CaCO3 illuvial horizon (x), the mean annual precipitation in the developmental period of paleosol and
weathering crust can be calculated quantitatively and provides a basis for determining the formula on precipita-
tion of rainy season.

The author can draw three deductions in accordance with the illuvial theory on depth of CaCO3 and the
types of CaCOj illuvial horizon.
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Deduction 1: when movement depth of CaCO 3 illuvial horizon ex ceeds the thickness of clay—grouting layer
of soil, it can be seen that the soil is the neutral or acid soil of leaching type.

Deduetion 2: When moved depth of CaCO3 illuvial horizon exceeds the thickness of developing zone of soil
(about 2m) , it can be determined that the soil is changing to weathering crust.

Deduction 3: when two, three layers or unusually thick CaCO3 illuvial horizon exists under the same pa-
leosol or weathering profile, it indicates that there are two or more soil-forming periods and corresponding cli-
mate change at that time.

Key words eluvial zone CaCO3 movement illuvial types illuvial depth new geological theory

(Continued from page 6)

except above five in 12 possible transformations have not been observed so far. Furthermore, each one of the
five models has different occurring frequency, the model of "Braided—Meandering” occurs generally in larger
frequency . The 5 types of transformations are elucidated and interpreted in terms of various examples.

The driven factors that control the trend of transformation are also discussed in details. In general, the
transformations determined by the integration of geotectonics, climate, vegetation, river valley slope, bank
sediment composition and hydraulic factors, but their influence to each type of the models are different.

Key words channel patterns model of spatial variations controlling factors



