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The correlation of micromorphological conditions

2
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Erosion feature observed from the runoff

tank on the eucalypt forest land
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CHARACTERISTICS OF DESTRUCTION OF THE
MEATHERING CRUST ON GRANITE PLATFORM

IN THE XIAOLIANG CONSERVATION STATION
AREA, GUANGDONG

Yao Qing-yin Zheng Liang-wen

Huang Shao-hui

( Guangzhou Institute of Geography)

Abstract

This paper discusses emphatically ‘the serious soil erosion caused by
devastation of the vegetation cover in granite platform area, A study of
the micromorphology reveals that the red weathering crust in the surface
layer is being destructed, Therefore, the field work is mainly centred on
the erosion process of the red weathering crust, By drilling holes, the
thickness and depth of the weathering crust, the extent of rock and
mineral disintegration as well as changes of the ground-water table are
observed, In addition to this, the observation results from 3 runoff tanks
established respectively at the bare land, the pure eucalypt forest land
and the mixed forest land are used to correlate the amount of erosion
under different conditions; the geomorphologic evolution is also discussed
in relation to the geologic structure of this region, This paper contains
5 parts described as follows;

1, Configuration of landform and micromorphology types

The Xiaoliang Water and Soil Conservation Station is situated at the
second step of the granite platform with an elevation of 25-30 m, along
the coast of western Guangdong, Owing to the devastating of vegetation,
soil erosion in this region is terribly serious, There were 1537 big ‘lgeadward
devolutions, 207 erosion gullies before the station was established, That
means the surface of the platform was badly dissected, According to the
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characteristics of dissection, the micro-landform may be divided into 5
types; ( 1 )platform surface, (2 y lightly dissected platform slope, (3)
strongly dissected platform slope, ( 4 )dry hollows between platforms,
( 5 ywet hollows between platforms,

2. Conditions for formation and evolution of the red weathering crust
The massive granite provides a good parent rock for weathering, and
the tropical climate with abundant monsoon rain is also a favorable
condition for the formation and evolution of the weathering crust, Numerous
fissures and cracks in rock itself and abundant ground-water assist the
weathering going downward deeply, The section of weathering crust can
be divided into 4 zones(layers). the oxidation zone ( kaolinite residual
variegated layer), the hydrolytic zone ( kaolinite residual light coloured
layer), the eluvial zone (kaolinite residual structure layer ) and the hydrous
zone ( debris and breccia residual layer ), Besides, changes of base level
and neotectonic movements in relation to the evolution of weathering crust
is also discussed,

3. Erosion types and destructive factors of the weathering crust

~: Using the erosion forms, the depth of dissection and the extent of
destruction taken as criteria of classification, the erosion landform in the
station area can be divided into 5 types; (1 ) sheet erosion, ¢ 2 )rill
erasion, ( 3 )gully erosion, ( 4 )ravine erosion and ( 5 ) headward de-
volution, The evolution of the erosion landforms is dependant on three
basic conditions and two factors, i, e. the weathering thickness of base
rock, features of the slope and the area of watershed, as well as the internal
and exterial dynamic factors, The hydraulic action causes the dissection
of land surface and phreatic erosion underground, while the tectonic
movement causes deformation of the crust as well as the change of base
level, Under their combined influences a variety of erosion landforms
were developed,

4, Primary analysis of the expefimental data by small catchment basins

In accordance with the data obtained from the fixed observation
insity in one year, the following problems are recognized ; ( 1 ) The
topsoil is lacking of water during the dry season of half a year, and there
is 4 duration of water absorption at the beginning of rainy season, Soil
erosion would take place only when the soil reached a saturated situation,
¢ 2 ) The critical rainfall( total rainfall within 2-3 hours) causing soil

erosion is 8 mm on eucalypt forest land, 6 mm on bare land and 30 mm
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on mixed forest land respectively at the beginning of rainy season; while
in the middle-late period of rainy season it is 3 mm both on bare land and
cucalypt forest land, but no soil wash has been observeb on the mixed
forest land, ( 3 ) The total amount of erosion is different in response to
the land use, On the bare land it is 3,45 times larger than that of the
eucalypt forest land in one year, and 3477.3 times larger than that of the
mixed forest land; while on the eucalypt forest land it is 1004,5 times
larger than that of the mixed forest land,

5, Measures of water and soil conservation

The cover of vegetation is the foundation for the prevention and
control of soil erosion, particularly the forest, which appears to be most
effective among all the measures practised, Crown of trees on the top of
forest and decayed branches and leaves on ground tend to decrease the
attack and impact by rainfall; m<;.rﬁeover, the root system of the
vegetation can fix the soil layer, Thus, anywhere the surface being covered
by vegetation, only a small amount of soil is lost, According to the ex-
perimentél data, the annual amount of erosion is 0.23 kg/mu on the mixe d
foreast land, 414,83 kg/mu on the eucalypt forest land and 1831,52 kg/mu
on the bare land respectively, The rate of erosion of the bare land is 3400
times larger than that of the mixed forest land, Now, it is clear to see
that the soil erosion of the red weathering crust will become very serious
as soon as the vegetation is devasted in tropical area; and the effect and
importance of the mixed forest in conservation is well expressed by itself,

However,because of the effect of reforestation measure in preventing and
controlling soil erosion is not too remarkable in a short time, itis necessary
to combine the biological measures with the engineering measures, The
latter, such as the fish-scale pits, contour grooves and terraced fields
constucted on the surface or slope of the platform, separate the slope
surface in rows and prevent the convergence of the runoff with a result to
weaken or stop the crosion, Moreover, in order to render the sands and
muds washing down from on the slope to accumulate in gullies and ravines,
a lot of check dams are constructed at the bottom, These measures have
long been used by the Xiaoliang Water and Soil Conservation Station and
get a better effect and economic benefits already, Generally speaking,
this is a valuable experience and well worthy to extend it to another
regions,
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