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Figure 1. The location of the studied area in Bam, Kerman Province.
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Figure 2. Geomorphology map and sampling points in the studied area.

2- Ortho-Photo-Geo-Referencing
3- Stratified sampling scheme
4- Sampling strata

Yo

1- Soilscape



IFAL (V) o jlowd d(0) Wl Jloly Wgi o ST oyt Ay yulid

Laadlas éjydk&cjé AMW 55.9}0‘353 C"hw 6L¢$A|)—\ J}J}

Table 1. Hierarchic description of geomorphic units in the studied area.

Lazal, S o535 s RN S o b
Legend Geopmorphic surface Litology Landform Landscape
PIITI o g S
Clay flat Salt crust - C]‘”“ Wl
blial - CJM s u’"'éfj g Clay flat Playa
Clay flat Alluviums sediment
Pilll sl sk L Bl s " Lal>
eroded surface Recently alluviums Pediment Peidmont

ol cwd Ll B85 5 sl

Pi211 Goes glaanl ol ol glis |
Dendrite drainage system

with high topography o el
ok oy (SILaL

o s gl oo B 55 sl oS Bl g T
Pi212 s arls aal ol Old Alluviums Old dissected
bajada

Moderate topography and elevation
SS il aa g 1S 55 sl
Pi213 S e G aal ol

Moderate topography and low elevation

ﬁrstw)"ﬁ)')*‘“f';ﬁ);@)b

Pi311
Low topography and low elevation A T Sl o oy ghalaly
T Recently alluviums Dissected
P32 25 anl T o alols (oS gLl 5 y bajada
Low slope and elevation
oy oy glalal 3l s YL Ca3
Piall M 3K g1
Bajada, upper section. desert pavement
L S5l de oV e dde ol Sl
Pi412 ot G 4 e WSS Recently alluviums L
Bajada, upper section . '
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. Blab Vb Ca
Pi413
Bajada, upper section
ﬂvswijtw).ﬂﬂgw s slabsy, bsa,
Pid14 s aal il (sl o
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Lds Sl & b el S, 5
. YL Cnd
Pi511 > Sl 5 e
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High topography, desert pavement
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Figure 3. Argillic, calcic and pertocalcics horizons at profil 59.
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Table 2. Physical and chemical properties of represented profiles in geomorphic surface.

_ Colda <l s W s
B e Slesls > Sl g .
& S UG UG g - =t
Horizon Depth OM Clay Silt Sand Texture
(cm) (%) ECe 1 CaCO; CaSO4 (%) (%) (%)
(dS m™) (%) (%)
Haplosalids
A 0-5 0.18 3.57 14.0 42 625 168 576 e
sandy clay loam
Byl 5-20 0.15 8.98 12.5 15.0 21.3 10.8 68.0 e oS
sandy clay loam
By2 20-36 0.15 139 16.0 40.0 24.0 10.8 65.3 el
sandy clay loam
Byzm +36 1.00 85.9 11.0 20.0 112 144 744 ot
sandy loam
Haplocambids
A 0-10 0.47 2.10 19.1 4.6 24.0 339 42.1 o
loam
Bwl 10-30 0.44 4.58 19.3 5.5 304 333 36.3 ot
clay loam
Bw2 30-46 0.25 7.04 18.8 5.5 24.8 28.6 46.6 el
sandy clay loam
Bw3 46-60 0.15 2.68 159 2.7 152 10.8 74.0 ot
sandy loam
Haplocalsids
A 0-5 0.15 0.55 16.0 53 17.6 20.0 62.4 ot
sandy loam
BKI 5220 0.10 4.40 18.5 6.1 200 232 568 e
sandy clay loam
Bk2 20-36 0.15 14.10 19.3 8.1 11.2 44.0 44.8 o
loam
Bk3 36-50 0.12 11.27 23.6 42 20.0 25.6 54.4 e oS
sandy clay loam
Bk4 50-88 0.13 5.24 23.0 4.8 13.6 32.0 54.4 ot
sandy loam
Haplogypsids
A 0-4 0.19 3.25 11.3 1.2 12.0 14.8 73.2 ot
sandy loam
Byl 420 0.15 4.02 9.5 17.1 213 53 733 i
sandy clay loam
By2 20-43 0.10 3.86 11.8 20.2 18.7 53 76.0 ot
sandy loam
By3 43.60 0.24 4.52 6.3 10.1 16.0 13.3 70.7 ot
sandy loam
2C +60 0.21 3.96 5.0 2.9 8.0 0.8 91.2 <
Sand
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) Cola ol s S g
. e Slesls o G e o .
sl S| < < sl
Horizon Depth oM S ’ ’ Clay Silt Sand Texture
xtu
(cm) (%) ECe CaCO; CaSO4 (%) (%) (%)
(dSm’) (%) (%)
Calcigypsids
A 0-5 0.23 14 16.8 4.9 25.6 352 39.2 oF
loam
Bkyl 5-20 0.26 11.8 18.3 14.6 21.6 32.0 46.4 oF
loam
Bky2 20-50 0.32 13.7 18.0 12.1 26/7 18.7 54.7 oS
sandy clay loam
C 50-70 0.15 44 4.5 4.1 8.0 1.0 91.2 e
Sand
Calciargids
A 0-5 0.31 0.11 6.8 6.0 29.6 344 36.0 loam clay
Btl 5-20 0.38 0.12 8.7 11.2 41.6 27.2 31.2 e
Clay
Bt2 20-35 0.41 0.14 12.0 12.3 37.6 33.6 28.8 clay loam
Bk 35-64 0.32 0.14 15.5 20.9 29.6 17.6 52.8 oS
sandy clay loam
C 100 0.15 0.79 2.8 32 16.8 15.2 68.0 sandy loam
Petrocalcids
A 0-5 0.44 0.11 73 5.7 28.8 352 36.0 s e
clay loam
Bt 5-19 0.44 0.12 6.8 12.6 432 384 18.4 e
Clay
Btk 19-38 0.15 0.11 18.3 10.9 37.6 37.6 24.8 s e
clay loam
Bkm +70 026 023 213 45 240 240 520 e oS
sandy clay loam
Torriorthents
A 0-5 0.19 0.12 12.8 3.1 12.8 24.0 63.2 e
sandy loam
2C 5-25 0.05 0.93 6.5 2.4 8.0 0.8 91.2 e
Sand
3C 25-52 0.10 091 5.0 2.7 8.0 0.8 91.2 e
Sand
4C 52-110 0.05 0.23 12.8 2.3 13.6 8.8 77.6 e
sandy loam
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Figure 4. Types of observed gypsum, powder at Profiles 67 (A), crystalline atprofiles 39 (B) and Pendant at

profiles 38 (C).
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Table 3. The diversity of soils in the studied area based on geomorphic hierarchy.

S e 535 Sl pealds

DMn DMg Hmax E H' S N
Geomorphic hierarchy
0.39 0.65 1.39 0.57 0.79 4 104 bl
Landscape
1.18 2.37 2.48 0.85 2.10 12 104 T
Landform
RIS W
1.47 3.01 2.71 0.81 2.20 15 104
Lithology
2.35 4.95 3.18 0.90 2.84 24 104 #7045 e

Geomorphic surface
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Table 4. The soil diversity index based on soil classification hierarchy in the studied area.

Shuaib il aald

D D Dy Hiax E H' S N
classification hierarchy
0.10 0.20 0.22 0.69 0.89 0.62 2 104 2
Order
(>} J'.’..)
0.18 0.59 1.10 1.79 0.90 1.61 6 104
Suborder
SypesS
0.24 0.78 1.51 2.10 0.88 1.83 8 104 2nesp
Great group
037 157 1.23 2.77 0.87 2.41 16 104 R
Subgroup
Sl Jals
0.51 5.01 10.8 3.93 0.87 342 51 104

Soil Family
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Table 5. The diversity and richness index in the old and young bajada in the studied area.

M My E Hinax H' S
SozessS
Great group
1.00 0.91 0.97 1.10 1.06 3 Pil
1.00 0.72 1.00 0.69 0.69 2 Pi2
0.80 0.75 1.10 0.60 0.36 3 Pi3
0.50 0.36 0.69 0.54 0.22 2 pi4
SopesS R
Subgroup
1.00 0.91 0.97 1.10 1.06 3 Pil
1.50 1.44 0.95 1.10 1.10 3 Pi2
1.60 1.90 1.80 0.68 0.56 6 Pi3
0.75 0.72 1.10 0.42 0.23 3 pi4
S Jels
Soil family
2.67 3.19 0.98 2.10 204 8 Pil
2.00 2.16 1.00 1.39 1.39 4 Pi2
1.60 1.89 1.80 1.15 0.86 6 Pi3
0.75 0.72 1.10 0.42 0.23 3 pi4
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Figure 5. The relationship between the logarithm of the area (A) of geomorphic surface and log richness (S) at

soil family in the studied area.

AY



WAL (V) o jlond d0) s Jlasly adgi 9 S& Capprte g pul

o S G (Yeet) slal o Ll . del Cowsy

il U stail Ll aakide s 5l astls

e gy S adlaie mhaw 5 o5 5T b3

2t ey el B (S sz L
T 0> S e s sk Colew 5 LS B8
ket el el ok T S s S el

2.5
$ = 0.0179%log(A) + 0.5066 o
5 R2=0.8237 °
§ -
-
Et 215 -
k-
R
S
.
“ 0.5
0 ;
0 20 o0 60 80 100
Area (Km?)

adllan 3, 00 aiain 53 S Jub o 53 LS G el 5 Kb e85 g Cmls oy e, -1 IS

Figure 6. The relationship between geomorphic surface area and Shannon index at soil family level in the

studied area.
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Abstract

Background and Objectives: Knowledge about soil spatial variation in terms of measured
pedodiversity offers the possibility to estimate the quality and variance within a soil map.
Diversity indices and abundance distribution models are statistical tools, which ecologists have
applied for decades for analyzing the intrinsic regularities of various ecological entities. In this
study, relationships among soils evolution, landscape and geomorphic surface and pedodiversity
index and pedodiversity index—area relationships were investigated in a part of Bam district in
Kerman province.

Materials and Methods: The studied area is located in the south-east of Iran, between 58°4°17”
to 58°28'8" E longitudes and 28°52°51" to 29°9'29" N latitudes. The major landscapes included
alluvial fans, coalescing alluvial fans (bajada), playa, mountain and hills. The soil moisture and
temperature regimes of this area, according to Soil Survey Staff (2010), were Aridic and
Hyperthermic, respectively. Pedodiversity index was computed at different taxonomy
hierarchical levels (from order to family in Soil Taxonomy classification) and geomorphic
hierarchical levels (landscape, landform, lithology and geomorphic surface) using appropriate
indices including abundance, the Shannon diversity and O’ Neill indexes.

Results: The soils in the study area were classified according to Soil Survey Staff (2010),
in two soil orders of Entisols and Aridisols and eight great groups including: Calcigypsids,
Haplosalids, Torriorthents, Haplocambids, Haplogypsids, Haplocalcids, Calciargids and
Petrocalcids. The results of study indicated that diversity indices such as Shannon and O'Neill
indices of the level of classification hierarchy increased because species richness has increased
dramatically. Also diversity and richness indices with time from the old bajada to the younger
bajada increased. That indicated the age of geomorphic surfaces affected soil development and
soil diversity in the study area increased. Results also showed that pedorichness increases with
the area of geomorphic surfaces. A logarithmic function gave a good fit for sample areas
Conclusion: The results of this study showed that all the processes involved in the evolution of
landforms, affected soils development directly or indirectly. Study of soils in different
landforms indicated that soil formation and their properties are affected by geomorphic position.
The results of diversity indices showed the level of classification and geomorphic hierarchy
increased. Our results showed that increasing entropy versus time indicates the realm of
divergent pathway of pedogenesis in studied region. Increase soil diversity and richness based
on geomorphic and classification hierarchy confirmed that the studied soils had a nonlinear
dynamic system.
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