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Abstract
Soils derived - from Triassic Granites and

Carboniferous Granites at the elevation more than 900 meters
above mean sea level in the Upper North of Thailand have
been investigated for comparisons in physical and chemical
properties, mineral compositions, genetic processes and
their relationship between soil characteristics and
.enviromental factors upon s6il formation. Six selected sites
studied are Ban Kae Noi, Amphoe Chiang Dao and Ban Mae Hat
Amphoe Wiang Haeng of Chiang Mai Province ; Ban Cha Yi,
Amphoe Muang and Ban Therd Thai, Amphoe Mae Chan of Chiang
Rai Province ; Ban Huai Nam Rin, Amphoe Mae Sariang of Mae
Hong Son Province and Ban Khun Pae, Amphoe Chom Thong of
Chiang Mai Province. Soil profile at each site is decribed
and topographic data are recorded.Rocks and soil samples for
laboratorial studies are also collected during field works.
Morphological features of soil observed in the
field at all localities are not largely different,
weathéring in situ from granitic rocks, deep and well

drained. Upper soil horizons are sandy clay loam to sandy
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loam, dark grayish brown to dark reddish brown when moist.
Lower soil horizons are sandy loam to clay, dark brown to
red when moist. Structures of the upper so0il horizons are
granular while the lower soil horizons are subanglar blocky.
Soil consistence when moist of the upper so0il horizons are
friable and firm in the lower soil horizons.

Investigation of granitic rocks from thin sections
and stained rock slabs reveals that granitic rocks of all
localities are similar. They contain 30-39 percent quartsz,
21-51 percent alkali feldspar, 98-39 percent plagioclase
feldspar and 1-18 percent mafic minerals such as biotite
with the exception for granitic rocks at Ban Cha Yi and Ban
Huai Nam Rin which hornblende is present. Feldspars and
mafic minerals have partial alteration to c¢lay minerals,
sericite, chlorite and epidote.

Physically, bulk densities and particle densities
are low in the upper soil horizons and slightly increase in
the 1lower so0il horizons., Percentages of total porosities
are high in the upper soil horizons and low in the lower
soil horizons. Percentages of clay contents are higher in
the 1lower: soil horizons with exception for clay contents in
a soil profile at Ban Kae Noi. This means that clay
particles' were eluviated from the upper soil horizons and
illuviated at fhe lower soil horizons. Chemically, soil pH
of most profiles are very strongly to strongly acid but
moderately to slightly acid at Ban Huai Nam Rin. Cation
exchange capacities, organic matter contents, percentages of
total N, contents of avilable P & K, exchangeable Ca, Mg &
Na and extractable Fe are high in the upper soil horizons
and low in the lower soil horizons. But the exchangeable Mg
and percentages of base saturation are abnormally high in
all horizons of a soil at Ban Huai Nam Rin. Evaluation of
soil fertilities from chemical properties can be concluded
that the upper soil horizons are in medium range and

moderately low range at Ban Therd Thai, the lower soil
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horizons are moderately low to low range.

Micromophological investigation from soil thin
sections reveals that the upper so0il horizons at Ban Therd
Thai and Ban Cha Yi have the skeleton grains consisting
mainly of quartz; and voids are compound packing voids.
S-matrix within primary peds is asepic plasmic fabric.
Related distribﬁtion patterns of lower soil horizons at Ban
Therd Thai and Ban Khun Pae are agglomeroplasmic and
porphyroskelic but agglomeroplasmic at the other localities.
The skeleton grains consist of gquartz, plagioclase feldspar,
alkali feldspar and biotite; and voids are craze planes.
Pedological features include cutans of argillans type at all
localities but less at Ban Kae Noi ; glaebules found are of
nodules .type of ferrugineous and argillaceous compounds but
disappear at Ban Khun Pae, glaebules of papules type
. observed are only at Ban Mae Hat. S-matrix within primary
peds of the lower soil horizons is asepic plasmic fabric at
Bén. Kae Noi, Ban Mae Hat and Ban Therd Thai and sepic
plasmic fabric at the rest localities. Compositions of very
fine sand fraction of the whole so0il profiles contain
quartz, feldspars and biotite but differing in proportions
at each profiles depending on the degree of ' previous
weathering processes. High percentages of quartz content
indicates high weathering. X-ray analyses of clay minerals
point that the lower soil horizons at Ban Mae Hat, Ban Cha.
Yi and Ban Huai Nam Rin which having ustic so0il moisture
regimes containing kaolinite more than half of total clay
minerals. Other localities having wudic so0il moisture
regimes contain some gibbsite in addition to kaolinite
content.

Although granitic rocks differ in age, but mineral
composition are similar, the derived soils are not largely
different in characteristics. The high content of
exchangeable Mg of the profile at Ban Huai Nam Rin may

result from the presence of mafic xenoliths in granitic




rocks in that place. High content of available K at Ban Cha
Yi and Ban Huai Nam Rin may relate to the percentages of
feldspars as revealed in the mineralogy of very fine sand
fraction. Other enviromeﬁ@al factors which effect soil
formatiion ; i.e. climate and elevation seem to relate to
so0il moisture regimes and the formation of gibbsite ;
relief, especially slope effects soil dispersion ratio ;

activities of organisms and time as well as the other

factors mentioned result 3in the development of s0il
profiles. Using data of all investigations, soils can be
classified into 3 orders. Soils in the area of Ban Kae Noi

is in the order of Inceptisols, Ban Huai Nam Rin is in the
order of Alfisols ; and Ban Mae Hat, Ban Therd Thai, Ban Cha
Yi and Ban Khun Pae are in the order of Ultisols.
Additionally, 'all data available are applied for
watershed classification according to the methodology
approved by the National Environmental Board. The areas of
Ban Mae Hat and Ban Cha Yi are classified into class 1 A
that  should be conserved as watershed areas and forestry
resources ; Ban Kae Noi, Ban Therd Thai and Ban Huai Nam Rin
are classified into class 1 B as the areas to be conserved
as watershed and reforestation areas ; Ban Khun Pae is
classified into class 3, can advantage in forest industry,
mining, agricultural and other purposes but the conservation

of soiL and water should simultaneocusly be‘considered.



