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Figure 1. The location of the Study area in the southeast of Urmia Lake and the location of the studied pedons.
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Figure 2. X-Ray diffractograms of the clay fraction of some of the diagnostic horizons. A: pedon 2, A horizon
(0-23 c¢m); b: pedon 2, 3Bkzgb1 horizon (59-150 c¢m); c¢: pedon 4, A horizon (0-17 cm); d: pedon 4, 3Bkzb
(86-136 c¢m); e: pedon 6, Ap1 horizon (0-10 cm); f: pedon 6, 2Bk1 horizon (30-58 cm). Sm: Smectite, I: Illite,
Ch: Chlorite, Ka: Kaolinite. Mg = Mg saturated; Mg-G = Mg saturated with glycerol; K = K saturated;
K-550 = K saturated and heated to 550 °C.
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Table 2. Identified clay minerals in some of the diagnostic horizons of studied pedons.
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Figure 3. a) pedon 2, 3Bkzgb1 (59-105 cm). Strong sub angular blocky microstructure, lack of coarse particles
in groundmass and calcite infillings. The evidence of Fe and Mn oxidation were observed in groundmass and
inside voids; b) pedon 3, 3Bkzgb horizon (82-140 cm). Evidence of Fe and Mn oxidation, abundance of calcite
in groundmass and voids. (c) pedon 4, 3Bkzb horiozon (86-136 cm). Voids with calcite coatings; (d) pedon 6,
2BK1 horizon (30-58 cm). Organic matter and calcite coatings. (¢) pedon 7, 3Bw (47-81 c¢m). Sub angular
blocky microstructure and planar voids separating the aggregates.
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Table 3. Selected micromorphological properties of pedons.
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Figure 4. a: Schematic images of soil pedons developed under the effect of Urmia Lake and its fluctuations.
Their time of exposure to soil forming processes is different due to the gradual recession of the lake.

b: reconstruction of the Urmia lake level fluctuations and its depth and surface decrease from past to present
time. HSL: high stand level; TGL: transgressive level; LSL: low stand level.
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Figure 5. a: Landsat image of Urmia Lake in 1998; b: the distance of the studied soil pedons form the Urmia

lake shore in 1998.
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Abstract

Background and Objectives: Urmia Lake drying up and withdrawal of its shores resulted in
remaining of vast saline lands around it. The study of soils as the indicator of the environmental
condition, in which they have developed, can provide valuable information about the past
climate of the area. The aim of this research was to study the evidence of the Urmia Lake
fluctuations through the developed soils in its Southeastern shore.

Materials and Methods: A transect perpendicular to Urmia Lake was studied in southeast
Urmia Lake, in Bonab Plain. Seven pedons based on the variation of geomorphic surfaces and
landscape change, were described and sampled along a transect next to the southeastern shore of
Urmia Lake. Soil samples were collected from all diagnostic horizons and analyzed for some of
their physicochemical characteristics. From some of the diagnostic horizons, undisturbed
samples were gathered for micromorphological analysis. Clay mineralogy was also performed
for some of the horizons.

Results: Results showed that among studied soil pedons, pedons 1, 2, 3, 4 and 5 had saline soils
along with buried horizons and their developments were mostly affected by Urmia Lake
sediments and fluctuations. In all of these 5 soil pedons, buried soils with different degrees of
development were detected, which showed that these soils had been exposed during different
time periods, before further burial by lacustrine sediments. Buried soils in first 3 pedons had
more developed soils than their upper soils, showing that upper soils are in their early stages of
development. Micromorphological study of buried Bk horizon in the depth of 50-105 c¢cm of P2,
revealed that it is a highly pedal and highly separated horizon with calcite coatings and
infillings. Based on the results, no evidence of buried soils or lacustrine sediments was observed
in pedon 6, which was located in agricultural lands, 1 km from pedon 5. In pedon 6, highly
developed calcic horizons were observed, showing that this part of landscape has been stable for
a long time, at least longer than other 5 studied pedons.

Conclusion: The existence of buried soils and textural discontinuities in some of the studied
soil pedons showed that Urmia Lake had several fluctuations due to climatic changes and had
also been much more extended than that of 1998 in the past. The study also revealed that its
recession has happened during several stages which has also coincided with several expansions
and consequent sedimentations, through which, soil evolution and development in its
southeastern shore has affected.

Keywords: Buried soil, Clay minerals, Lithological discontinuity, Micromorphology,
Soil evolution
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