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1- Coarse fragments
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3- Coating
4- Hypo-coating
5- Intercalation
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Figure 1. (a) Combination of elluvial [E] and illuvial [I] (lamella)[L] parts in Eyzn&Btyzn horizon of profile 1,
(b) Lithologic discontinuity at depth of 140 cm of the profile 1 that has been shown by a yellow line.
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Table 4. Soil classification of the profiles 1 and 2.

oSl sile S s b

Profile No. Phase of soil series

Moderately deep and thick argillic horizon, very shallow and extremely thick gypsic horizon, eolian, well
1 drained, low surficial organic matter; coarse-silty, mixed, active, thermic Typic Argigypsids; silty loam, very
slightly to moderately saline, non to moderately alkali, low to moderate gypsum content, very deep, 0-2% slopes

Shallow and moderately thick argillic horizon, shallow and extremely thick gypsic horizon, eolian, well drained,
2 low surficial organic matter; coarse-silty, mixed, active, thermic Typic Argigypsids; sandy loam, non to slightly
saline, non to moderately alkali, moderate to high gypsum content, very deep, 0-2% slopes
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Figure 2. (a) Coating (CC) and hypocoating (CHC) of limpid clay (LC) that are superimposed by iron oxide coating
(FeOx C) respectively on the internal and the external surfaces of the voids (V) of Eyz & Btyz horizon of the profile 1
(PPL & XPL). Presence of sharp extinction line (ShEL) in the clay coatings shows that the clay particles of the clay
coatings are strongly parallel oriented. (b) Coating (CC) of limpid clay, superimposed by reddish iron oxide coating,
on coarse fabric unit (CFU) surface of Eyz & Btyz horizon of profile 1 (PPL & XPL).
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Figure 3. (a) Simple intercalation of speckled (SC) (coarse) and limpid clay (LC) (fine) respectively with diffuse and
sharp boundary is seen in Eyzn&Btyzn horizon of the profile 1 (XPL). Limpid clay bands show yellowish
interference colors (XPL). These clays which are illuvial (I) have been depleted from the eluvial part (E)
(groundmass) and have been precipitated in the lamella (I). (b) Iron oxide (FeOX) coatings are observed on simple
intercalation of speckled (SC) and limpid clay (LC) in Eyzn&Btyzn horizon of the profile 1 (PPL & XPL).
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Figure 4. Lithologic discontinuity at depth of 140 cm of the profile 1 (between Eyz&Btyz and 2C horizons). (a) In
Eyz&Btyz horizon, clay content (FM) is much higher than in the 2C horizon. Clay coating fragments (papules)(Pa)
which has been formed from limpid clay (LC) can be seen in the groundmass. These papules are superimposed by
ferric oxide coating (FeOX). In this horizon, quartz particles are angular (AQ) and silt sized (Si). There are less voids
(V) compared to the 2C horizon (XPL). (b) In 2C horizon, sand forming minerals are rounded quartz (RQ),
plagioclase (P) and calcite (Ca). There are many packing voids (PV) (XPL).
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Abstract

Background and Objectives: Eolian soils are found in both arid and humid areas. Lamellae as thin
bands are observed in both alluvial and eolian soils in various landscapes. Each lamella separates
from the other one by a band with less clay content. The lamellae play a role in increasing water and
nutrient holding capacities of the coarse textured soils. Also lamellae in archaeological and
geomorphological studies, indicate the approximate age of the soils. The objective of this research
has been to study the macro-morphology, physical and chemical characteristics, micro- morphology
and classification of eolian soils with lamella in Zavareh area, Isfahan province.

Materials and Methods: The study area is located twenty kilometers east of Zavareh, Ardestan city,
north-east of Isfahan province. This area has an average annual rainfall of 110 mm and an average
annual temperature of 19.5 °C. Its parent materials are loess and its land form is piedmont plain. In
the study soils, eight soil profiles were excavated, described and disturbed soil samples were
collected from all of their horizons to investigate about the physical and chemical characteristics of
the soils. Of the eight studied soil profiles, in two profiles, bands with different color and texture
(lamella and the eluvial part) were observed. Micropedological studies including undisturbed soil
sample collections, preparation and description of soil thin sections were carried out for these soil
profiles. All of the studied soil profiles were classified at phase of soil series level.

Results: The results showed that in some horizons of the loess-derived soils, there are lamellae that
their clay content is 24% and as a result, meet argillic horizon requirements. The thickness of each
lamella is between 9 and 50 mm. In each lamella, oriented silicate clay is accumulated as coating and
hypo-coating on the surface of the pores, as coating on the surface of the coarse soil particles and as
intercalation. The difference between clay content of the lamella and the clay content of the eluvial part
is 20 percent. The number of lamellae that are separated from each other by the eluvial horizons in a
vertical series is normally two or more. The thickness of a combination of at least two lamellae is more
than 15 cm and each of the lamellae is more than 0.5 cm thick. In geogenic stage of lamella formation,
with decreasing wind speed, finer particles precipitate in the form of very thin horizontal bands,
parallel with the bands of coarse particles. In the pedogenic stage, with stop of a wetting front at the
border between the layer of fine-grained and the underlying coarse-grained layer and before saturation
of the fine-grained layer, the wetting front loses its moisture through evaporation or absorption by the
roots. Clay particles suspended in the wetting front, after evaporation of the front moisture, form clay
film on wall of the pores or on the surface of the sand and silt grains. Over time, the film thickens and
the fine pores diameter of the fine textured bands is reduced until the lamella finally is formed.
Occurrence of lithologic discontinuity at a depth of 140 cm and filling the channels by pedogenic
gypsum crystals accelerate pedogenic formation of the lamella.

Conclusion: The lamella that is present in the eolian soils meets the requirements of the argillic
horizon and unexpectedly cause formation of argillic horizon in an arid region. Reduction of wind
speed and infiltration rate of water in the lamella result in formation and development of the lamella.
Lamella increases water and nutrient holding capacity of the coarse textured soils.
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