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Figure 1- Location of the study area in Kerman province
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Table 1- Some physical and chemical properties of representative pedons

O3 o3l 2585

. Particle size
58 a distribution CF
Hori Depth o - os (%)
orizon (Cm) J ’

Clay Silt Sand
) ) ()

“’b ! Ece cce oS
sl pHe sy () OC
(%) SP (%)

Typic Torripsamments (Rock pediment: profile 1) . Jsl &S5 1 S Ciands paw

29.9 7.53 0.34 6.8 0.47
29.5 7.64 0.28 6.4 0.39
27.7 7.24 0.32 6.3 0.63

Typic Torripsamments «Surface unstable hill: profile 2) g5 51 a5 ,luLL pdaw

A 030 46 20 934 40
c1 3045 36 10 954 53
c2 4575 46 10 947 62
R +75 - - - -
A 020 66 20 914 485
c1 2050 7.6 20 904 477
c2 50-95 70 30 900 67
R +95 - - -

31.8 7.35 0.41 5.6 0.54
27.3 7.48 0.37 4.0 0.63
30.5 7.55 0.34 3.8 0.63

Typic Calciargids «Surface stable hill: profile 3) ;s sw 51 :45 bl maw

A 0-25 196 300 504 42
Bw 25-65 213 380 407 29
Btk 65-120 293 320 387 50

42.6 7.42 0.54 174 1.95
40.6 7.62 0.53 141 0.63
451 7.68 0.51 22.0 0.39

Typic Haplargids (Mantled pediment: profile 4) ¢,k #,51 todube cimy pdaw

A 0-30 120 153 727 32
Bt 30-60 16.0 193 647 20
Bw 60-115 120 133 747 47

32.0 7.43 0.53 9.6 0.93
316 7.37 0.49 9.8 0.63
24.8 7.22 0.36 7.9 0.47

Typic Haplargids ¢(Piedmont alluvial plain: profile 5) (v #,515 16l aiels s paw

A 0-20 8.6 230 684 40
Bt 20-50 236 260 504 36
C 50-105 176 200 624 40

221 7.53 0.26 4.1 0.47
34.6 7.48 0.40 4.6 0.63
27.9 7.57 0.30 4.3 0.31

Typic Haplargids ¢(Piedmont alluvial plain: profile 6) (s #,51 1 ¢l acels s pdaw

A 0-20 5.6 224 720 25 28.6 7.49 0.31 7.8 1.33
Bt 20-50 136 304 56.0 23 34.5 7.19 0.45 9.6 0.86
C 50-130 7.6 224  70.0 32 31.3 7.36 0.39 7.4 0.41

CF: coarse fragment
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' Clay coating ¢ ., Liss

BE 331 )3 () iwigy (g (XPL) iy £,516 Bt 331 5 () (yiwigy (2 XPL) o, &5 B 581 15 (o (g (A1 - JSC5
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Figure 2- Thin sections of a) Bt horizon, pedon 4, clay coating (XPL), b) Bt horizon, pedon 5, clay coating (XPL), c) Bt
horizon, pedon 5, clay coating (PPL), d) Bt horizon, pedon 6, clay coating and iron oxide (XPL), e) Bt horizon, pedon 6, clay
coating (XPL)
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Figure 3- X-Ray diffractograms of the clay fraction, A and C2 horizons of pedon 1 (a and b respectively); A and Bt horizons

of pedon 3 (c and d respectively),
(Mg=Mg saturated; Mg-Eg=Mg saturated with Ethylene glycol; K=K saturated; K-550=K saturated and heated to 550 °C)
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Figure 4- X-Ray diffractograms of the clay fraction, Bt and Bw horizons of pedon 4 (e and f respectively); Bt and C horizons
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Introduction: Soil and geomorphology are closely related to each other. That is why considering
geomorphic concepts in soil genesis and classification studies may cause a better understanding of soil genesis
processes. Paleosols with argillic horizons were investigated on stable pediment surfaces in Jiroft area, central
Iran, by Sanjari et al. (2011). They found that secondary gypsum and calcium carbonate were accumulated in
mantled pediments, but moving down the slope toward lowlands, salts more soluble than gypsum have been
accumulated. Clay mineralogy in soil researches helps to better studying soil genesis and development. A
quantitative and qualitative study of clay minerals together with their structural composition provides valuable
data on the absorption, fixation, and desorption of different cations in soils. Smectite, chlorite, illite, vermiculite,
kaolinite, palygorskite, and sepiolite were reported as dominant clay minerals found in arid and semi-arid areas.
The objectives of the present study are to evaluate the clay mineralogy of Jabalbarez-Jiroft soils on different
geomorphic surfaces.

Materials and Methods: The study area was located in Jabalbarez, 200 Km south Kerman, Central Iran. Fig.
1 showed the exact location of study area. Soil temperature and moisture regimes of the area were thermic and
aridic, respectively. Hill, rock pediment, mantled pediment and piedmont alluvial plain landforms were
identified, using aerial photo interpretation, topography and geological map observation, in addition to detailed
field works. Air-dried soil samples were crushed and passed through a 2-mm sieve. Routine physicochemical
analyses wereperformed on the samples. Undisturbed soil samples from the Bt horizon of pedons 4, 5 and 6 were

chosen for micromorphology investigations. Beside, eight samples including A and C2 horizons of pedon 1, A
and Bt horizon of pedon 3, Bt and Bw horizons of pedon 4, and Bt and C horizon of pedon 5 were selected for
clay mineralogy.

Results and Discussion: Argillic horizon found in mantled pediment and piedmont alluvial plain surfaces
and stable hill, respectively. In thin horizons coating of clay were observed. Pedofeatures formed in this
geomorphic surface, seemed to have been buried in the soil, due to the favorable conditions in terms of the time
factor and the presence of moisture in the past. Fig. 2 showed clay coatings in the Bt horizon of pedons 4,5 and
6. The presence of argillic horizons in the arid climate of the research area is attributed to a more humid
paleoclimate, which was also reported by Farpoor et al. (2002), Khademi and Mermut (2003), and Sanjari et al.
(2011) in Rafsanjan, Isfahan and Jiroft, central Iran, respectively. Clay minerals illite, smectite, chlorite and
kaolinite were identified by using X-ray diffractometer. Similar results were also obtained by Sanjari et al.

(2011) in the Jiroft area. Kaolinite and illite in soils of arid and semi-arid environments of Iran have been
reported with an inherited origin (Khormali and Abtahi, 2003; Sanjari et al., 2011). As the environmental
conditions are not favorable for the pedogenic formation of such minerals in soils of this study area , it is
proposed that they might be inherited from their parent material. Just as previously stated by other researchers
that the origin of the kaolinite minerals in the dry climate regionsis due to itsinheritance from parent materials
(Farpoor et al., 2002; Khormali and Abtahi, 2003). The dominant of smectite minerals in soils on stable
geomorphic surfaces ofhills and mantled pediment can be cause of stable level and more moisture content in the
past and the present, which may be resulted to smectite formation from illite and chlorite transformation. Also,
chlorite minerals on stable surface of mantled pediment were not observed. High amount of leaching, low pH
level (<6)and high temperature are reported to be necessary for chlorite formation which were not present in the
area under study. Besides, increase in the relative amount of smectite minerals on the surface proposed some
transformation from chlorite mineral to smectite. Generally, type of parent materials in site study proved the
evidence that the origin of illite and chlorite minerals was pedogenic.

Conclusion: A close relationship between geomorphology and soil genesis—physicochemical properties—
clay mineralogy was found. The presence of argillic horizons in the soil area with an aridic soil moisture regime
revealed humidity variation in paleoclimate history records of the area. Illite, smectite, chlorite and kaolinite clay
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minerals were identified in almost all geomorphic positions. Kaolinite and illite were inherited in all studied
soils, but smectite was formed from transformation of illite in most of the geomorphic positions. The results
indicated the important role of geomorphology in soils clay mineralogy of the study area.
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