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Extended Abstract

Introduction

Meteorites are of interest to researchers as materials that have stored the history of the creation
of the universe. However, the petrology of meteorites has received less attention in our country.
In this research, two pieces of meteorites discovered in the Shahdad desert, located in the
southwest of Lot Valley, have been subjected to petrographic and geochemical studies. The
report of the discovery of this meteorite in 2018 was recorded in the World Bulletin. At present,
there is a considerable diversity of topics within meteorite research. In addition, extensive
petrographic and geochemical studies are being conducted in the field of classification and
petrology of these rocks. In general, extensive and specialized research in this field is carried
out in most of the world's leading universities, including European and American scientific
centers (e.g., the Meteorite NASA Center and the G-Time Laboratory of the University of
Brussels). The studied meteorite is also the largest chondritic meteorite discovered in Iran. This
makes the subject of this study particularly important from the research point of view. The
primary objective of this research is the petrographic and geochemical classification of the
meteorite. Two pieces of the meteorite, which constitute a portion of a larger meteorite with an
estimated mass of approximately 90 kg, were discovered in an area spanning 5 square
kilometers in the western region of the Lut Desert and in the vicinity of Shahdad City in
Kerman Province.

Materials and Methods

The hand sample of meteorites from the Lut Desert in Iran displays a surface that is completely
dark in color, ranging from dark brown to black. It contains regmaglypts and tension fractures
resulting from impact with the Earth's surface. A thin melted crust, measuring 0.1 millimeters
in diameter, covers the sample's surface. This crust reveals a fresh stone surface with a light
brown color and gray to light brown speckles. The chondrules, which are known to be speckles,
have a diameter ranging from 0.2 to 0.5 millimeters, with a density of 60 to 75 percent of the
hand sample's surface (Figure 3 a).
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The thin 0.1 mm diameter melt shell covers almost the entire surface of the sample. The
presence of pyroxene and olivine compounds in the studied meteorite indicates that this sample
belongs to the group of ordinary chondrites (OC) and is classified in the group of L and LL
chondrites. The internal texture of the chondrules suggests that this meteorite belongs to the
POP and BO groups, which are associated with meteorites that experienced high temperatures
and cooling rates of 1000 to 1500 degrees per hour. Three pieces of this rock were crushed and
powdered by hand for the purposes of chemical analysis.

Results and Discussion

The presence of pyroxene and olivine compounds in the studied meteorite indicates that this
sample belongs to the group of ordinary chondrites (OC) and is classified in the group of L and
LL chondrites. The internal texture of the chondrules indicates that it belongs to the POP and
BO group, which is related to meteorites with high temperature and cooling rates of 1000 to
1500 degrees per hour. The diagram of Al/Mn vs. Zn/Mn ratio (Figure 6) illustrates the
locations of different types of common chondrites and typical examples of chondrites (known
chondrites from around the world) (Kallemeyn et al, 1991, 1994, 1996, 1978, 1989; Kallemeyn
and Wasson, 1982). The blue circles in this figure represent the Shahdad meteorite. The
composition of the silicates and the chondrule boundaries of the studied meteorite indicate a
fourth type of petrology. Given the absence of visible oxidation of metal or sulfide in the
sample and the presence of a lemon-colored spectrum, it can be inferred that the degree of
weathering is WO. In the majority of the examined sections of olivine crystals, a series of planar
and irregular fractures on the olivine surface and plate fractures in the pyroxene mineral can be
observed, which is indicative of remelting.

Conclusion

According to the comparison of column charts of trace elements related to Shahdad meteorites
with typical Antonin chondrites (L4-5). The composition of the elements of these two groups
of meteorites are similar with a slight difference, which is a confirmation of the common
chondrite of the L5 type of Shahdad meteorites. The classification of Shahdad meteorites by
geochemical diagrams based on the amount of silica and alkaline elements and the diagram of
alkaline elements (Na20, K20) versus silica indicates that Shahdad meteorites are alkaline.
According to all the available evidence, the body of the mother asteroid of L5 Shahdad
chondritic meteorites is a normal chondrite S asteroid type.

Keywords: Meteorite petrography, Asteroids, Classification of chondrites, Chondrite,
Shahdad desert.
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Element RC-101 RC-102 RC-103 Element RC-101 RC-102 RC-103

Al 1057 1064 1053 Sm 0.41 0.68 0.57
Fe 20365 20364 20369 Eu 0.1 0.2 0.2
Mg 12254 12254 12255 Gd 1.07 1.04 1.05
Na 913 918 910 Tb 0.1 03 03
Ni 7874 7889 7868 Dy 0.67 0.65 0.68
P 847 874 874 Er 0.29 0.29 0.29
K 1373 1336 1355 ™ 0.1 0.1 01
Ca 15665 15562 15553 Yb 0.05 0.06 0.04
sc 7600 6900 7200 Lu 0.1 0.2 0.4
Ti 550 561 557 Hf 051 0.67 0.56
v 64 67 65 Ta 13 12 14
cr 4106 4012 4108 Pb 1 3 2
Mn 231 248 229 Th 0.7 0.6 05
Co 373 364 369 u 0.1 0.1 0.1
Zn ) 95 94 Be 0.2 0.2 02
As 21 2.4 22 Bi 0.1 0.1 01
Rb 9 10 8 cd 0.1 0.1 0.1
Sr 196 187 191 Li 14 17 15
Y 05 0.6 0.4 s 16886 16886 16886
zr 14 16 15 Ag 0.4 05 03
Nb 22 2.7 25 sh 05 0.4 0.6
Cs 05 0.6 0.4 Se 05 05 05
Ba 19 22 21 Sn 2 4 4
La 1 6 3 Te 03 05 0.4
Ce 9 12 1 TI 0.1 0.1 0.1
Pr 176 1.87 1.79 w 0.1 0.1 0.1
Nd 47 3.54 41 Mo 05 0.6 0.4
G )0 380 a3 (oob olaai g oo @y by, &l e
@L‘MM T @L._s .A.;S‘so oole! olS55 Leus QLQ)’ V9 & Slag db&uul.g.u‘_}f&unw@b
Gazgi bcal sad osle =5 (V Jguz) o ol yolic (Litume flam fusion) L3 w43
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By ey 3lagd Swlpd sbediged 51 oL Ced g, 4 olend 43325 Jeo iV Jau
Elemet RC-101 RC-102 RC-103

SiO2 36.48 36.75 36.01
TiO2 0.15 0.26 0.3
Al20s3 2.07 2.08 3.09
Fe203 27.52 27.72 26.56
MgO 22.01 21.36 22.1
MnO 0.39 0.37 0.45
CaO 357 3.59 357
K20 0.14 0.16 0.17
Na20 1.28 1.29 1.25
BaO 0 0 0
P20s 0.18 0.19 0.21
SOs 3.31 3.33 3.34
Cr20s3 0.78 0.68 0.89
Ni 0.89 0.9 0.91
LOI 1.17 1.18 1.02

Total 99.94 99.86 99.87
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Pl 9.87
Or 0.83
Hyp 26.86
Ol 19.31
Acm 9.29
Rut 0.15
Hem 5.05
Ap 0.42
Chr 0.76
Pyr 34.15

RC-102 RC-103

9.81 14.95
0.95 1.00
29.14 22.05
16.59 22.84
9.36 4.10
0.26 0.30
5.08 6.55
0.44 0.49
0.75 0.76
35.75 35.01
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