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ABSTRACT

The Lut Desert, located in the eastern part of the Central
Iranian Plateau, covers about 1.5% of the country’s area. This
region is mainly covered by Quaternary sediments.
Sedimentological studies of sandy-field deposits, in addition to
identifying and  distinguishing  different  depositional
environments and facies, provide valuable information about
transport and depositional processes, the energy of the
depositional  environment,  source-rock  characteristics,
weathering processes, and flow type.

In this study, geomorphological features were examined and
analyzed to identify wind direction and velocity. Based on
standard sampling methods for surface-sediment investigations,
19 surface sediment samples were collected from sandy masses
along a transverse profile of the Lut Desert for sedimentological
and morphoscopic analyses. The samples were analyzed in the
laboratories of the Geological Survey of Iran in terms of grain
size distribution and morphoscopy. The data obtained from
grain-size and morphoscopic analyses were processed using
SPSS software.

The results indicate sediments mostly in the sand-size range, as
well as muddy sand and sandy mud in some locations, with a
small amount of gravel in certain areas. Based on
sedimentological statistical parameters and morphoscopic
investigations, the sediments are interpreted as being
predominantly of aeolian origin, while in some areas they
indicate playa and alluvial deposits.
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Extended Abstract

Introduction

The Lut Desert, located in eastern Iran,
covers an area of about 24,230 square
kilometers and extends across Kerman,
Sistan and Baluchestan, and South Khorasan
provinces. It lies within the Lut River basin
and is bordered by several adjacent basins
and salt flats. The minimum and maximum
elevations in the region are 114 and 1,341
meters, respectively. Wind is one of the most
important geomorphic agents in this desert.
According to available data, winds with
speeds below 16 km/h occur about 60% of
the time, while winds above this threshold
account for the remaining 40%. Among
these, roughly 26% exceed 50 km/h.
Although strong winds still shape the desert
surface, extremely intense winds of 100-300
km/h, which were reported in the past, are no
longer observed. Meteorological records
from surrounding stations show that the
dominant wind direction is from the north
and northeast during most months of the
year. These prevailing winds play a major
role in the movement of sand dunes and the
displacement of sandy landforms across the
Lut Desert.

Methodology

Nineteen sediment samples were collected
from the Rig Yelan, Kalutk, and Middle
Hamadai areas for laboratory analysis. The
samples were examined in the laboratories
of the Geological Survey and Mineral
Explorations of Iran using grain-size
analysis, morphoscopic observation, and
chemical analysis of major and trace
elements. Grain-size distribution  was
determined by wet sieving with an
Analysette 3 wet sieve shaker manufactured
by Fritsch, Germany. The sieving process
lasted approximately 30 minutes and used
meshes of 2 mm, 1 mm, 500 pm, 250 um,
125 pum, 63 um, and <63 pum. The fraction
finer than 63 um was analyzed using a laser
particle-size analyzer. Statistical parameters
including mean, Kkurtosis, inclusive graphic
standard deviation, and inclusive graphic
skewness were calculated using Sedilizer
software. In addition, sediment particles
were studied under a Nikon SMZ1500
binocular microscope to observe

morphological characteristics, and
photographs were taken of the selected
fractions. The resulting data were processed
using SPSS software through univariate
analysis, including frequency histograms, P-
P plots, Q-Q plots, and box plots, as well as
bivariate analysis ~ for  correlation
coefficients. These methods provided a
comprehensive characterization of the
sediments and supported interpretation of
their physical and geochemical properties.

Results and discussion

Sedimentological and  morphoscopic
analyses of Lut Desert sediments provide
important evidence for  transport
mechanisms, depositional environments,
source rock properties, and weathering
history. Grain-size statistics, including mean
size, sorting, skewness, and kurtosis, were
calculated using Sedimizer software and
show that the deposits are dominated by
sand, gravelly muddy sand, and muddy sand.
Sorting ranges from poor to moderate,
suggesting mainly aeolian transport with
limited fluvial input. Skewness and kurtosis
values indicate a mixed grain-size
distribution and moderate  peakness,
reflecting variable transport energy and
depositional conditions.

Morphoscopic observations show clear
contrasts between aqueous and aeolian
grains. Water-laid sediments are generally
smoother and more rounded, whereas wind-
blown particles are better sorted and often
display matte surfaces and pit-like textures.
In the Lut Desert, quartz, feldspar, calcite,
and clay minerals are the main constituents,
with aeolian sediments concentrated mainly
in the 125 and 63 pm fractions. The presence
of feldspar and lithic fragments indicates
low mineralogical maturity and proximity to
source areas, while opague quartz grains
support wind transport.

Overall, the Lut Desert sediments record
alternating humid and arid phases, along
with tectonic activity, sea-level changes, and
shifts in river base level during the
Pleistocene and Holocene. Three sediment
groups are distinguished: well-sorted aeolian
sands, mixed water-and-wind deposits, and
poorly sorted coarse sediments associated
with alluvial fan and fluvial settings.
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Conclusion

Based on the study results, the main surface
landforms in Rig-e Yalan include star-
shaped dunes, wind pits or deflation basins,
sabkha-like hollows, sand ridges,
longitudinal and seif dunes, barchans, and
kaluts. Erosion in the Lut Desert is
extremely intense due to strong winds, to the
extent that the trunks of tamarisk and gaz
trees are exposed up to 120 cm above the
sediment surface. Grain-size analysis and
sedimentological statistical parameters show
that the sampled sediments represent three
sedimentary environments and two transport
processes. These environments are aeolian,
playa, and alluvial, formed by the combined
action of wind and water. Mineralogical and
morphoscopic analyses indicate that quartz,
feldspar, calcite, and clay minerals are the
dominant components of the sandy
sediments in the Lut Desert and Rig-e Yalan.
The presence of particles with varying
degrees of roundness, opaque and
transparent grains, and low mineralogical
maturity suggests multiple sediment sources
and transport histories. Outside the Kalut
area, large alluvial-fan deposits in the
northern, northwestern, and western parts of
the Lut block are important sources of sand.
Since lithic fragments are less resistant
chemically and mechanically, quartz grains
are preferred for surface-texture studies.
Coarser fractions contain more lithic
fragments, while medium fractions contain
more quartz, detrital carbonates, feldspar,
and heavy minerals.
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Field. No Mud Sand Gravel Average Sorting Skewness Kurtosis Type Sediment

L-01 5.10 94.9 0.00 0.348 1.108 0.692 1.216 Sand

L-02 8.32 91.7 0.00 0.254 1.016 0.597 1.166 Sand

L-03 9.14 90.9 0.00 0.351 1.051 0.621 1.201 Sand

L-04 4.57 95.5 0.00 0.298 1.082 0.715 1.232 Sand

L-05 7.62 92.4 0.00 0.284 1.102 0.702 1.252 Sand

L-06 4.53 95.5 0.00 0.321 0.942 0.684 1.092 Sand

L-07 8.67 91.4 0.00 0.301 1.195 0.795 1.345 Sand

L-08 9.68 90.4 0.00 0.361 1.204 0.755 1.354 Sand

L-09 5.21 94.8 0.00 0.369 0.924 0.524 1.074 Sand

L-10 4.39 95.7 0.00 0.275 0.932 0.625 1.082 Sand

L-11 11.22 8838 0.00 0.372 1.246 0.745 1.396 Sand

L-12 10.34  89.7 0.00 0.319 1.198 0.568 1.348 Sand

L-13 4.60 95.4 0.00 0.305 0.985 0.585 1.135 Sand

L-14 8.97 91.1 0.00 0.342 1.075 0.675 1.225 Sand

L-15 70.21  29.79 0.00 2.14 1.84 0.567 1.342 Sandy mud
L-16 3248 67.52 0.00 2.52 1.76 0.506 1.451 Muddy sand
L-17 36.48 57.29 6.23 2.65- 2.97 0.29 1.68 gravelly sandy mud
L-18 39.11 59.68 1.21 2.12- 2.75 0.25 1.57 gravelly sandy mud
L-19 4.33 95.7 0.00 0.312 0.865 0.465 1.015 Sand

1. Mesokurtic
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