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1- Land form
2- Eluviation
3- Illuviation
4- Pedogenesis
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Figure 1. Location of the study area and sampling points in the south-eastern Caspian Sea.
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Figure 2. The section of studied pedons in relationship with topography.
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Table 1. General characteristics of studied pedons.

UTM) L 515 s

S5 g st LS Lo g Sl ) Location (UTM) g s
Geomorphic surfaces Land uses Elevation (m) Pedon numbers
X Y
- 5|0 b
e crs -18 731,833 4,072,198 1
Lowlands Pasture
- 5|0 b
et crs -14 712,280 4,075,538 2
Lowlands Pasture
TP ICIN 13
A e -1 722,683 4,069,248 3
Alluvial plain Farmland
TP ICIN 13
A e 13 720,453 4,063,864 4
Alluvial plain Farmland
« S 113 719,680 4,060,507 5
Hillslope Forest
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Figure 3. Cross Polarized (XPL) image of the section prepared from Btl horizon of pedon 5 showing clay

coatings along channels.
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Table 2. Some physico- chemical properties and classifications of studied soils.

CEC oC MWD Bd Sand Sit Clay CCE SP EC K 5l
(Cmol kg™ % (mm)  (gem™) % % % % % (dsm™) pH (m) &
Aquisalids 4lsLs (g 2 A=
18.6 142 027 1.7 47.5 25 27.5 40.7 475 71.3 7.1 0-5 A
12.7 0.33 0.05 1.8 37.5 27.5 35 35 442 31.9 7.6 5-27 ABz
11.6 0.13 0.02 1.8 325 425 25 327 398 33.1 7.7 27-47 Bgz
6 0.17  0.08 1.5 22.5 60 17.5 315 398 29 7.5 47-80 Cgzl
52 0.09 0.18 1.6 22.5 50 27.6 44 418 27.8 7.6 80-105 Cgz2
1.1 0.05 0.03 1.6 20 55 25 35 453 413 7.6 105-130 Cgz3
Halaquepts 3 ,oel3 (5 o Y A=
24.8 2.8 0.89 1.8 30 20 50 382 728 16.4 7.2 0-15 A
23.5 1.52 043 1.7 35 22.5 425 367 788 10.5 7.8 15-28 AB2b
14.8 062  0.04 1.5 45 20 35 41.7 61 10.4 8 28-40 Bgl
8.3 0.58 0.01 1.6 35 30 35 447 426 12.5 7.9 40-60 BCg
22.8 0.31 0.03 1.9 45 25 525 36 80 9.6 8 60-90 2Bgl
5.5 0.6 0.02 1.7 55 15 30 52 327 20.9 8 90-115 3Cg
15.2 029  0.01 1.8 12.5 45 42.5 33 65.4 14 7.7 115-140  4Cg
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Continue Table 2.
CEC OoC MWD Bd Sand  Silt Clay CCE SP EC n SoF 3l
(Cmol kg™ % (mm)  (gem™) % % % % % (dsm™) P (m)
Haplaquolls sLTols (g e ¥ S
324 2.06 0.58 1.7 11 70.5 185 10 61.5 2.3 7.7 0-30 Ap
27.7 0.58 0.1 1.8 14 64.5 215 39 106 4.7 9.3 30-47 Bw
18.2 0.5 0.19 1.7 15.5 54 30.5 55 77.6 4.8 9.3 47-63 Bg
17.6 054 041 1.9 40 16.5 437 30.7 758 5.8 9.3 63-85 Bt
8.3 0.62  0.02 1.5 635 115 23 312 444 9.8 9.3 85-120 2Cgl
6.3 0.27 0.0l 14 66 10.5 235 297 403 6.6 9.2 85-140 2Cg2
Haploxerepts Wy it 7 S
26.7 1.81 0.21 1.6 325 225 45 33.7 557 0.9 7.5 0-30 Ap
26.2 093 046 1.8 12.5 35 525 135 617 0.6 7.4 30-60 AB
23.6 0.7 0.81 1.9 10 325 575 32 72.7 0.5 7 60-95 Bss
28.3 085 0.79 1.8 15 325 525 45 74 0.6 7.5 95-120 Bg
Haploxeralfs |0 & s>
29.9 2.98 1.25 1.5 10 50 40 10.5  60.7 1.2 7.3 0-15 A
27.9 1.09 0.87 1.7 20 30 50 3.7 59.1 0.9 7 15-45 Btl
294 1.95  0.87 2 10 375 525 6.2 62.5 1.5 6.6 45-75 Bt2
32.8 074  0.34 1.6 15 45 40 31.5 541 0.5 7.7 75-110 Bk
29.5 083 0.23 1.8 22.5 40 37.5 247 545 0.4 7.8  110-150  BCkl
26 095 0.25 1.6 17.5 45 37.5 21 50.7 0.8 7.8  110-200 BCk2
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Table 3. The relative percentage of detected clay minerals.

byl sl S L S Sy oS s okl 3
Mixed minerals Kaolinite Vermiculite Smectite Chlorite Illite Horizon
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Abstract

Background and Objectives: Catena is defined as the range of continuous soil series which are at a
toposequence and also called drainage sequence. The main objectives of this research were: 1. to
study the combined effects of topography and drainage conditions and water table depth on
formation and evolution of soils and 2. to investigate the hydromorphic and halohydromorphic soils
of Miankaleh lowland area as wildlife habitat and tourist attractions.

Materials and Methods: The study area is in the south-eastern Caspian Sea with a temperate
climate, xeric soil moisture regime and thermic soil temperature regime. Three geomorphic surfaces
determined in the area are consisted of hillslopes, alluvial plains and lowlands. Five representative
pedons were investigated using present soil maps of the area along North-South transect.

Results: The low-lying soils near sea were classified as Aquisalids and Halaquepts and gleization
has occurred. Based on field observations and previous studies it appears that this region has come
out of the water during the past century. In the alluvial plain in agricultural lands, Haplaquolls and
Haploxerepts were dominant with high organic matter accumulation. In Haplaquolls accumulation of
clay and gleization were observed. In Haploxerepts, vertic properties were dominant. Finally in
hillslopes of the north-facing slope of Alborz under forest vegetation Haploxeralfs were formed with
argillic horizon and decalcification has occurred. The clay mineralogical results showed that illite
was dominant clay mineral in low lying and alluvial plain soils, but in hillslope under forest
vegetation smectite is dominant mineral. Vermiculite is also found in the soil of hillslopes well. Due
to lack of the necessary conditions for the formation of kaolinite, this mineral is inherited from the
parent material. The presence of illite and chlorite minerals in area soils have a hereditary origin.

Conclusion: In hillslopes due to greater leaching and forest cover, weathering was intense and more
smectite and vermiculite was formed. Intensive decrease of chlorite in the pedon in the forest,
because of higher weathering is rational. In this pedon, the percentage of smectite clay mineral in the
subsurface horizon is significantly higher than the soil surface. In alluvial plain soil the amount of
illite reduced and smectite was higher that could be the result of smectite formation from the
weathering of illite. In low lying soils due to aquic condition, authigenesis of smectite has occurred
and smectite in these soils are also found to be significant. As a result, smectite has two pedogenic
sources i.e. neoformation from soil solution and transformation from illite and chlorite minerals.

Keywords: Catena, Lowlands, Miankaleh
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