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Article Info ABSTRACT

Article type: Background and Objectives: Geomorphology concerns the arrangement,
Full Length Research Paper  gifferentiation, formation, and evolution of landforms, while pedology
focuses on the processes of soil formation and development.
Geomorphological studies provide insights into the genetic relationships

Avrticle history:

Received: 04.23.2025 between soils and landforms, enabling interpretation of landscapes both
Revised: 06.30.2025 past and present. Given the significance of soil-geomorphology studies for
Accepted: 09.20.2025 understanding geomorphic and pedogenic processes, as well as for

effective management of desert lands, this research aimed to investigate
the physical, chemical, and micromorphological properties of soils.

?ﬁmzlr?;ﬁ, Specifically, the objectives were to examine soil genesis and evolution in
Alluvial plain, relation to geomorphic surfaces and to assess the influence of soil
Anhydrite, characteristics on classification using the latest editions of Soil Taxonomy
Micromorphology, (Thirteenth edition) and the World Reference Base for Soil Resources
Soil classification (Fourth edition).

Materials and Methods: This study was conducted in a section of the
Central Iranian Plateau (Jazmurian sub-watershed), encompassing parts of
Jiroft and Faryab counties in southern and southwestern Kerman Province,
Iran. The study area extended along a north-southwest transect from the
Khatunabad area of Jiroft to the Faryab plain. The region features a
semi-arid desert climate, with weak aridic moisture and hyperthermic
temperature regimes. Landforms investigated include mountains, alluvial
fans, and alluvial plains. The Khatunabad alluvial fan was divided into
four geomorphic surfaces: (1) mid-alluvial fan with recent alluvium
(Pedon 1), (2) mid-alluvial fan with young alluvium (Pedon 2), (3)
mid-alluvial fan with older sediments, and (4) base of the alluvial fan with
recent alluvium (Pedon 4). The Jiroft alluvial plain was categorized into
upland (Pedon 5) and lowland (Pedon 6) positions based on elevation. The
Bulok mid-alluvial fan (Pedon 7) and Faryab alluvial plain (Pedon 8) were
not subdivided due to geomorphic uniformity. One pedon was excavated,
described, and sampled on each geomorphic surface, resulting in a total of
eight pedons. Physical and chemical analyses were conducted, and soils
were classified according to both Soil Taxonomy (Thirteenth edition) and
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the WRB (Fourth edition). For micromorphological studies, undisturbed
soil clods were used to prepare thin sections, which were subsequently
analyzed and photographed.

Results: Based on WRB classification, Fluvisols (alluvial soils), Calcisols
(calcareous soils), Gypsisols (gypsiferous soils), and Solonchaks (saline
soils) were identified. Corresponding Soil Taxonomy classifications
included Aridisols (Salids, Gypsids, and Calcids suborders) and Entisols.
Field observations revealed the presence of calcite soft masses,
gypsum pendants, and anhydrite pendants in soil profiles. Evaporative
calcium sulfate minerals-gypsum (CaSO,-2H,0) and anhydrite (CaSO,)-
were identified in field studies of the Jiroft alluvial plain uplands
and micromorphological analysis of the Boluk mid-alluvial fan.
Micromorphological features observed included amorphous forms,
lenticular and plate-like gypsum crystals, interlocked gypsum plates, and
interlocked plates of amorphous anhydrite crystals. These pedofeatures
were noted in both the soil matrix and pore infillings.

Conclusion: A strong relationship between soils and geomorphic surfaces
was evident. Pedons situated on river alluvium in the Khatunabad alluvial
fan were younger, with recent deposits exhibiting calcareous properties
and older deposits showing calcareous-gypsiferous characteristics. The
origin and type of alluvial fan deposits influenced the rate of soil
evolution, as observed in the contrast between the non-gravelly, saling,
and sodic soils of Boluk and the gravelly, non-saline, non-sodic soils of
Khatunabad. Saline and sodic soils were prevalent in the alluvial plain.
Both Soil Taxonomy (down to sub-group level) and WRB (reference soil
groups with principal and supplementary qualifiers) systems successfully
classified the soils of the area. Soil Taxonomy provided a more detailed
reflection of field realities, including identification of anhydritic diagnostic
horizon. A significant correlation was observed between soil classification
(under both systems) and geomorphic surfaces. Micromorphological
evidence supported both the morphological and chemical properties of the
soils and their corresponding classifications. Overall, soil-geomorphology
studies are strongly recommended for informed decision-making in land
use planning and soil management, particularly in the context of
sustainable agricultural production.
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Table 1. Selected physical and chemical properties of the studied pedons.
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Pedon 1- mid alluvial fan- recent sediments
0.74 6 - ng 8.2 0.8 LS 60 6 13 81 0-10 A
0.95 4 - ng 8.0 0.5 LS 70 8 7 85 10-30 C1
1.89 5 - ng 8.1 0.7 LS 82 7 8 85 30-45 c2
2.09 5.75 - ng 8.0 1.7 LS 80 7 8 85 45-85 C3
1.02 25 - 13 8.0 0.4 LS 70 9 4 87 85-125 C4
[)b;,- Qby)—é;ﬁlbjjﬁm A.SL:A—Y [)‘5.)1
Pedon 2- mid alluvial fan- young sediments
1.05 9 - ng 8.2 0.8 SiL 20 14 61 25 0-5 A
2.76 15 - 13 8.0 05 SL 49 13 26 61 5-40 Bkl
1.55 7 - 2.3 8.2 0.3 LS 80 7 8 85 40-70 Bk2
2.26 6.25 - 2.3 8.0 0.9 LS 70 7 8 85 70-100 Bk3
2.25 9.5 - 0.4 8.2 5.8 SL 79 9 22 69 100-120 C
pERY Ol gy — el e wils Y 05y
Pedon 3- mid alluvial fan- old sediments
1.09 15 - 0.3 8.2 2.9 SiL 60 9 52 39 0-5 A
15 18.5 - 6.61 7.4 05 SL 65 7 26 67 5-30 Bkyl
5.8 115 - 42 7.3 0.7 SL 60 9 20 71 30-60 Bky2
8.93 9.5 - 2.3 7.3 1.7 SL 70 7 20 73 60-90 Bky3
6.6 16 - 0.4 7.7 0.4 SL 70 7 24 69 90-120 Ck
o Oy —aSGl b see sl -8 Oy
Pedon 4- base alluvial fan-recent sediments
0.88 6.5 - ng 8.1 11 SL 55 11 26 63 0-10 A
1.99 7.25 - ng 7.8 1.3 SL 80 9 14 77 10-40 C1
1.63 3 - ng 8.0 15 LS 75 8 7 85 40-70 c2
2.24 5 - 13 7.9 2.2 LS 75 7 14 79 70-110 C3
COEURE JONCI PRCIES | R B R IV PR
Pedon 5- Jiroft upward alluvial plain
24.42 16.25 5 ng 74 104 SiL 40 7 70 23 0-10 Az
62.91 18.75 16 ng 74 63.8 L 65 10 41 49 10-40 Bkyznl
321 11.25 134 ng 7.4 71.9 SL 65 7 32 61 40-70 Bkyzn2
40.55 8 3 ng 7.7 22.7 SL 78 9 18 73 70-110 Czn
SRS JOUNCI PRCHE N P P PR
Pedon 6- Jiroft downward alluvial plain
182.52 7.75 - ng 8.7 29.8 SiL 0 9 62 29 0-10 Az
88.69 6 - 12.07 8.9 20.6 SiC 0 47 50 3 10-40 Byzn
78.62 14.25 - 7 8.9 275 SiC 0 47 50 3 40-70 Bkyznl
80.89 15 - 7 8.7 316 SiC 0 47 48 5 70-100  Bkyzn2
266.53  18.75 - 7 8.5 30.3 SiC 0 53 44 3 100-135  Bkyzn3
Ol Dby b aSlb 5 5 ila =V O
Pedon 7- mid alluvial fan- young sediments
27.81 195 ng ng 8.1 14.6 SiL 0 13 84 3 0-10 A
118.08 21 ng 10 8.2 25.9 Si 0 8 89 3 10-40 Bkyznl
55.35 20 ng 6 8.5 27.8 Si 0 7 84 9 40-70 Bkyzn2
79.00 14.25 ng 2 8.4 28.2 SiL 0 11 80 9 70-110 Bkznl
13.40 14.25 ng ng 8.3 37.8 SiL 0 12 71 17 110-140  Bkzn2
bl T i —A 05
Pedon 8- Faryab alluvial plain
18222 1475 - ng 8 38 L 20 8 41 51 0-10 Az
48.49 9.5 - 13 8 27.8 SL 65 9 24 67 10-40 Bkyznl
84.21 8.25 - 7 8 27.6 SL 60 9 16 75 40-70 Bkyzn2
51.51 10.75 - 6.5 8.1 21.6 SL 70 9 15 76 70-110  Bkyzn3
52 35 - 6.5 8.6 20 LS 60 7 14 79 110-140 Byzn
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Table 2. Classification of the studied pedons.
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Skeletic Calcisol
(Katoarenic, Fluvic, Protogypsic, Epiloamic)

Skeletic Calcic Gypsisol
(Fluvic, Loamic)

Calcic Gypsic Sodic Solonchak
(Siltic)

Calcic Gypsic Sodic Solonchak
(Loamic, Hypersalic, Skeletic)

Calcic Gypsic Sodic Solonchak
(Hypersalic, Clayic)

Gypsic Sodic Solonchak
(Loamic, Skeletic)
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Figure 2. Schematic image showing sequence of horizons in pedons and soil forming processes involved.
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Figure 3. Calcite soft masses and gypsum pendants in pedon 2 (A, B), gypsum pendants in pedon 3 (C),
and Anhydrite pendants in pedon 5 (D).
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Figure 4. Gypsum and anhydrite pedofeatures in pedons 3 (A: Bky horizon, B: Bk horizon) and
7 (C: Bkyzn1 horizon, D: Bkyzn2 horizon).
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