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Figure 1- Location of the study area indicating geomorphic surfaces and representative pedons, Plat: Plateue, Plai: Plain,
R.P: Rock Pediment, M.P: Mantled Pediment, P.P: Piedmont plain
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Table 1- Selected physical and chemical properties of pedons

S Cmge 90 g S e pH EC O gag o el
Horizon Depth % % Clay % cwsy> Texture dSlm (mmol L)% Calcium Gypsum
Sand Silt Gravel carbonate
57°29'38"E 29" 3856 N -(Rock pediment) i caesy —(PedON 1)\ &S5
A 0-10 50 21 29 14 ScL 48 08 0.8 5.15 ng
Bw 10-50 82 7 11 52 SL 9.7 05 0.3 511 ng
C 50-145 78 9 13 57 SL 7.7 04 0.5 5.11 ng
5726 53'E . 29" 33'56.1" N-(Rock pediment) i caes —(Pedon 2) ¥ ¢ sk
A 0-10 37 20 43 19 C 76 12 0.6 14 ng
Bw 10-50 53 23 24 36 ScL 71 09 0.6 8 10
C1 50-80 83 8 9 58 LS 70 06 0.7 4 ng
C2 80-100 86 6 8 58 S 75 06 0.4 4 ng
5727 29.3'E . 29" 30'51.5" N-(Rock pediment) i cueys, —(Pedon 3) v &5k
A 0-10 80 11 9 20 LS 81 04 0.6 9.5 ng
Bk 10-70 78 13 9 51 SL 7.9 04 0.2 15 ng
C 70-160 86 5 9 57 LS 87 05 0.3 6.5 ng
Cy 160-180 64 27 19 53 SL 7.2 37 3.1 10 16
57°27'39.9"E . 29" 31 51.5" N-(Mantled pediment) s..ss caoysy —(Pedon 4) ¥ & sk
A 0-10 52 27 21 11 SL 75 11 0.6 16.5 ng
Bk 10-40 76 11 13 18 SL 73 33 0.9 16 20
C 40-100 84 11 5 66 LS 74 33 0.9 4 ng
57739 21.7°E . 29" 27 25.4" N~(Mantled pediment) s..is caesy —(Pedon 5) o ¢ sk
A 0-20 80 19 1 54 LS 79 06 0.7 8 ng
C 20-100 80 14 6 52 LS 7.8 09 0.3 6.5 ng
Btkb 100-130 68 15 19 47 SL 78 11 1.6 15 ng
57° 33 47"E . 29° 45 06" N-(Piedmont plain) .slal> e3> —(Pedon 6) & & sk
A 0-10 56 25 19 22 SL 76 17 1.7 24 ng
Bk 10-30 82 3 15 59 SL 74 25 1.06 50 12
Byl 30-70 64 11 25 51 ScCL 72 34 1.2 45.5 44
By2 70-110 84 5 11 54 LS 71 53 1.2 46.5 36
By3 110-150 84 5 11 49 LS 7.3 54 0.6 46.5 24
Bky 150-200 70 7 23 47 SCL 77 55 15 40.5 11
57°35.5 35.8"'E . 29" 44 45.5" N-(Plateau) <> —(Pedon 7)V # sk
A 0-25 59 21 20 42 SCL 79 08 1.01 2 ng
Bk 25-95 45 19 36 75 ScL 74 14 0.6 28.5 ng
Bkkm1 95-150 57 26 17 66 SL 7.2 36 0.8 54.3 32
BKkm2 150-170 55 28 17 53 SL 71 27 1.8 45.3 24
57°37 53.5'E (29741 46.6" N-(Plateau) .M ~(Pedon 8) A &Sk
A 0-20 75 17 8 36 SL 7.6 13 0.5 17 20
C1 20-30 81 16 3 35 LS 74 11 0.7 22.5 ng
c2 30-100 87 7 6 65 S 72 07 1.1 34 ng
Btkb 100-140 69 13 18 55 SL 75 06 1.2 30 ng
57°38 12.5'E 29" 41 25.9" N-(Plain) cus> —(Pedon 9) 4 & ss
A 0-10 70 20 10 10 SL 82 03 11 10.5 ng
Btk 10-30 78 9 13 31 SL 7.6 08 14 15 ng
C1 30-55 76 12 12 46 SL 75 12 34 5 ng
c2 55-90 72 16 12 54 SL 7.3 14 2.3 6.5 ng
c3 90-120 88 6 6 40 S 7.6 12 0.9 2.5 ng
c4 120-190 88 6 6 48 S 75 14 0.6 14 ng
ng: negligible
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Table 2- Moisture regimes, geologic formations and soil classification

. . G M S 0l gives,
g5 wRamy  ewliom; ¥ (2015) Sk guinaib (2014)
Pedon Moisture Geological WRB (2015) .
regime formation Soil Taxonomy
(2014)
idi 3 ; ; ; ; ; Typic
1 Aridic Gu) Quaternary Calcaric Skeletic Cambisol (Protocalcic, Loamic) Haplocambids
- e Calcaric Skeletic Cambisol (Endoarenic, Protocalcic, Typic
2 ANIC S, Neogene o555 Epiloamic) Haplocambids
3 Xeric &,; SPAS Skeletic Calcisol (Endoarenic, Hypocalcic, Amphiloamic) Typic Calcixerepts
Quaternary
4 Aridic ) B Skeletic Calcisol (Katoarenic, Hypocalcic, Epiloamic) Typic Haplocalcids
Quaternary
5 Xeric o, Syl Calcaric Skeletic Regosol (Arenic) over Skeletic Luvic Typic Xerorthents
Quaternary Calcisol (Hypocalcic, Loamic)
6 Aridic G Neogene ;95 Skeletic Calcic Gypsisol (Endoarenic, Anoloamic) Typic Calcigypsids
7 Aridic ) e Skeletic Petric Calcisol (Hypercalcic, Loamic) Calcic Petrocalcids
Quaternary
- Sryles Calcaric Skeletic Regosol (Arenic) over Skeletic Luvic . -
8 Aridic ) Quaternary Calcisol (Loamic ) Typic Torriorthents
9 Aridic G s Skeletic Luvic Calcisol (Hypocalcic, Loamic) Typic Calciargids
Quaternary
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Figure 2- X-ray diffractograms of the clay fraction. (a: Bk horizon- pedon 3, b: A horizon- pedon 5, c¢: C horizon- pedon 5, d:
Btkb horizon- pedon 5; Mg-Eg: Mg saturated with ethylene glycol, Mg: Mg saturated, K: K saturated, K 550: K saturated
and heated to 550 ‘C; Sm: Smectite, Ch: Chlorite, Ka: Kaolinite, I: Illite, Q: quartz)
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Introduction: Genesis and development of soils are highly affected by soil forming factors and processes.
Climate and topography (landform) are among the factors affecting weathering of parent material and genesis
and development of soils in an area. Besides, various morphological, physical, and chemical properties,
micromorphology, and clay mineralogy of soils at different geomorphic positions are usually affected by
different soil forming factors including parent material and climate. The objectives of the present research were
to study the effect of climate and geomorphology on physicochemical properties, micromorphology, and clay
mineralogy of the soils in Rayen area, Kerman Province.

Materials and Methods: The study area starts from Hezar mountain elevations close to Rayen city (south
east of Kerman Province) and extends to plateaus surfaces around Bam city. Quaternary and Neogene formations
were found from geology point of view. Mean annual precipitation is in the range of 200-300 mm. Five
landforms including rock pediment, mantled pediment, piedmont plain, plateaus, and valley were investigated
during field work followed by topography, geology, and Google map studies in the area. According to
1:2500000 map provided by Soil and Water Research Institute, xeric and aridic soil moisture regimes together
with mesic soil temperature regime were found in the area. Nine representative pedons were studied based on
climatic regimes and different geomorphic surfaces. Pedons 1 and 2 were located on rock pediment with an
aridic soil moisture regime. On the other hand, pedon 3 was located on the same surface, but with xeric moisture
regime. Pedons 4 and 5 were also located on mantled pediment with aridic and Xeric moisture regimes,
respectively. Pedon 6 was located on piedmont plain and in the aridic moisture zone. Pedons 7, 8 (Plateaus), and
9 (Valley) were all in the aridic moisture zone. Physical and chemical properties, micromorphology, and clay
mineralogy of soils were investigated and the soils were classified using USDA Soil Taxonomy (12th edition)
and latest edition of World Reference Base for Soil Resources (WRB) systems.

Results and Discussion: Cambic, gypsic, argillic (or argic), calcic, and petrocalcic horizons were
investigated during field and laboratory studies. Typic Haplocambids (pedons 1 and 2), Typic Calcixerepts
(pedon 3), Typic Torriorthents (pedon 8), Calcic Petrocalcids (pedon 7), Typic Calcigypsids (pedon 6), Typic
Xerorthents (pedon 5), Typic Haplocalcids (pedon 4), and Typic Calciargids (pedon 9) were classified using Soil
Taxonomy (2014) and Gypsisols (pedon 6), Calcisols (pedons 3, 4, 7, and 9), Cambisols (pedons 1 and 2), and
Regosols (pedons 5 and 8) Reference Soil Groups were determined using WRB (2015) system. Electrical
conductivity increased from rock pediment toward valley and decreased from aridic toward xeric soil moisture
regimes. Formation of argillic horizon in pedon 5 (Xeric moisture regime) was attributed to the climate of
present time, but pedons 8 and 9 with aridic moisture regime could probably have experienced a climate with
more available humidity for argillic horizon to be formed. Besides, petrocalcic horizon formation in pedon 7 was
also attributed to a climate with more available humidity in the past. A buried soil (Btkb horizon) was
determined in pedons 5 and 8 under the modern soil. Soil moisture regime change from aridic to xeric in rock
pediment surface caused change of Aridisol to Inceptisol, but classification of soils in WRB system, was not
affected. Secondary forms of calcium carbonate including powdery pocket, soft masses, and mycelium and
secondary gypsum such as fine and coarse pendants were found during field studies. Calcite, gypsum, and clay
coatings and infillings together with isolated gypsum crystals and gypsum interlocked plates were among
dominant micromorphological pedofeatures investigated. Calcite coatings on aggregates and soil particles
associated with clay coating prove the role of paleoclimate in soil formation. On the other hand, presence of
manganaze nodules is an evidence of oxidation/reduction condition taken place in the xeric moisture conditions
of pedon 5 (rock pediment). Illite, chlorite, kaolinite, and smectite were investigated in both rock and mantled
pediments, but palygorskite was only found in mantled pediments. Climate also played a significant role in
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determining the source (pedogenic or geogenic) of clay minerals.

Conclusions: Results of this study clearly showed the close relationship among soil formation, topography
(geomorphic surface) and climate. Soil physicochemical properties, micromorphology, clay mineralogy, and soil
classification were highly affected by climate and geomorphology.
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