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Soil Evolution as affected by rs using
magnetic susceptibility technique a haneh Sorkh transect

Abstract

Magnetic susceptibility is useful to eval
present research was carried out to compar
(sedimentary and ignem‘and soil majsture regi
transect in Kerman. That is why 6 pedonsS€ffected
were selected. The evolution
crystalline iron (Fe acted by
by acid ammonium ‘)‘alate,

velopment indices related to parent material
ic and xeric) along Bardsir-Khaneh Sorkh
nt parent material and soil moisture regimes
s compared using magnetic susceptibility values,
nate- dithionate, non-crystalline iron (Feo) extracted
ological soil properties, and diagnostic horizons. Aridisols,
using Soil Taxonomy (2022). Results of the study showed the
maximum magngi n pedon 5 with igneous parent material and the minimum content in
pedon 4 with calc material. Pedon 2 with an aridic soil moisture regime showed a lower
ared to pedon 5 with a xeric moisture regime, whereas the parent material
e same. Pedons located on the xeric moisture regime had higher magnetic
mpared to the aridic regime. A positive significant correlation (R=0.561, 99%
probability between soil evolution index (Fed-Feo) and yIf values and a negative significant
correlation (R=U.4492, 99% probability level) between non-crystalline iron (Feo/Fed) and magnetic
susceptibility were found. Results of the study showed that magnetic susceptibility distribution in the
soil profile was affected by the distribution of different iron forms, soil evolution, parent material,
climate, and weathering rate in different soil layers.

Keywords: Different iron forms, Parent material, Climate, Kerman, Central Iran
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Abstract

Introduction: Magnetic susceptibility is a valuable tool for evaluating the effect
development. The present research was carried out to compare different soil deve
magnetic susceptibility, and diagnostic horizons formed) related to parent material (sgdi

nd pr. s on soil
(iron forms and ratios,
neous) agd soil moisture
in Ke area, central
Iran.

vince, central Iran. Six
pedons on different geomorphic positions, including rock pe 6), alluvial fan (pedon 3), and mantled
pediment (pedons 1, 2, and 4) were selected. Routine physicoch@gi were performed on all samples. Besides,
samples were used for magnetic susceptibility investigations. Pare were also analyzed for magnetic susceptibility
i erial whereas pedons 2, 5, and 6 were located on
magnetic susceptibility, pedons 1 and 2 were selected in
ion of studied pedons was compared using magnetic

igneous parent rocks. Moreover, to study the eff
aridic and pedons 3-6 on xeric soil moisture r
susceptibility values, different iron forms and conte

formed.
Q

Results and Discussion: Argigypsi
found which could be proof of the pri

time. This was also repoRgyl

igneous parent material),#
sedimentary parent material)Were
material on soil
sedimentary paren

(removal of diamagn
formations. Pedons 2 (a

ts of Iran. On the other hand, Haploxeralfs (pedons 5 and 6 with
n 3 with sedimentary parent material), and Haploxerepts (pedon 4 with
e xeric parts of the transect which clearly show the effect of climate and parent

ehow high magnetic susceptibility values which were related to the soil evolution
h as gypsum and calcium carbonate from topsoil) and the role of adjacent igneous
ture regime) and 5 (xeric moisture regime) with similar parent material (igneous), but
different ic conditi w different magnetic susceptibility values which is a support for the effect of climate on
magnetic sB ili s. This was also reported by other researchers. Table 3 shows the magnetic susceptibility values
on parent ro pus Tocks have higher magnetic susceptibility values compared to sedimentary rocks. The lowest CBD

xeric part of the traffsect. Pedon 5 with the highest magnetic susceptibility value showed the highest Fed-Feo content (Table
4). Positive significant correlations between Fed, Fed-Feo, and magnetic susceptibility were found as was also supported by
other researchers. Results of the study showed that the variation of magnetic susceptibility in soils under study was depended
on different iron forms, soil development, rate of weathering, climate, and petrography.

Conclusion: The high xIf values were found in soils located on igneous parent material compared to sedimentary ones.
Increasing weathering and soil development with time caused yIf values to be increased in both igneous and sedimentary
affected soils. No positive correlation was found between magnetic susceptibility values and soil properties. This shows that
magnetic susceptibility in the area under study was not probably affected by secondary magnetic particles. The results of the
study proved the effect of climate and parent material on soil formation and evolution using the magnetic susceptibility
technique. Moreover, magnetic susceptibility was affected by parent material, climate, topography, soil formation and
evolution, and iron forms and ratios. This clearly shows the complexity of soil formation. That is why the determination of the
direct effect of individual environmental factors on soil magnetic susceptibility value is not possible to be studied by single
research.

Keywords: Different iron forms, Parent material, Climate, Kerman, Central Iran
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