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Article history Based on tectonic and sedimentological characteristics, Neogene deposits
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Aigglpvt:d: 20 Fsgﬁ:gr;rZOB were chosen to review due to their high extent in the Eshtehard area (Alborz

Keywords: Province) and lack of previous information. These sediments were not
'\N’“”era'ogy' . determined in the area due to an indistinct lower boundary and the absence of
eogene red deposits, . R .
Miocene, the Qom Formation, and they were attributed to the Neogene. The clastic-
Ese?]tterglazfa?]reav evaporitic continental deposits in the north of Eshtehard, Mard Abad, Salt Mine

and Rud Shur sections were divided into five sedimentary units (M1 to Ms)
based on facies and lithological characteristics. Lithological studies showed that
the composition of the sediments of the M; to My units is very different from
that of the Ms unit. Field observations reveal an erosional unconformity between
M4 and Ms units, and the salt dome has pierced My but has no effect on unit Ms.
Comparing the Neogene units of the Eshtehard area with equivalent
sedimentary deposits in the Avaj area, it seems that the deposits of the M1 to My
units in the Eshtehard area are equivalent to the Upper Red Formation, and the
M5 unit belongs to the Pliocene and suggests that it should be considered as a
new formation.
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Introduction
Cenozoic sediments in the Central Iran

Zone include Paleocene conglomerates,
sandstones, and Eocene volcanic and
limestone rocks. Then, the Oligocene
continental ~ sediments  (Lower Red
Formation) and Oligo-Miocene volcanic
rocks and marine limestones (Qom
Formation) were deposited (Aghanabati,
2004; Darvishzadeh, 2004). In this study, the
sedimentological, lithological and structural
characteristics of the Neogene deposits in
the Eshtehard area were studied. Using these
characteristics and comparing them with the
upper red deposits in the Avaj area, Qazvin
Province (Ahmadi-Ghomi, 2018), their
stratigraphic position should be determined.

The Eshtehard area (about 120 km?) is
located southwest of Karaj (north of the
Eshtehard area), northwest of Central Iran,
and south of Central Alborz structural zones.
Eocene volcanic rocks with basalt to
andesite (green tuffs, rhyolite, dacite to
andesite compositions) cover the study
area's southern hinterlands (Urmia-Dokhtar
magmatic belt). The formations older than
the Eocene are not observed around the
study area (Mehdizadeh, 1995; Yousefi,
2000).

Two red beds (Lower and Upper Red
Formations) are observed in the Central Iran
Zone. These beds are poor in fossil content,
and in the absence of the Qom Formation
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(Oligocene- Lower Miocene), these deposits
have been named Neogene red beds
(Aghanabati, 2004). In the study area, the
Neogene red deposits comprise gypsiferous
dark brown claystone, dark to light gray
mudstone, and sandstone/conglomerate
intercalated with reddish-brown claystone
deposits. Therefore, the red deposits have
been subdivided into five units (M1 to Ms)
based on the lithofacies changes. The units
M: and Ms; consist of an alternation of
gypsiferous dark brown claystone with gray
mudstone and gypsiferous light gray
mudstone, respectively. The units Mz, My
and Ms are characterized by conglomerate/
sandstone bodies interlayered with thin to
thick reddish-brown claystone deposits.

Materials and Methods
Four sections of Mardabad, Eshtehard,

Salt Mine and Rud Shur in the study area
were selected. The structure of faults and
folds was investigated by satellite images
and field surveys. The composition and
texture of the conglomerate were described
following Pettijohn's (1975) classification.
About 300-500 points were counted on the
18 thin sandstone sections, according to the
Gazzi-Dickinson method (Ingersoll et al.
1984). Then, the studied sandstones were
classified using Folk's method (Folk, 1974).
The mineralogy of whole-rock powder (<2
« m) of 9 mudstone samples was studied by
X-ray diffraction (XRD) at Bu-Ali Sina
University, Hamedan, Iran.

Results
Petrology of conglomerates

Based on Pettijohn’s classification
(1975), the Neogene conglomerates are
mainly classified as polymictite
conglomerates. They include volcanic rock
fragments (andesite and calcareous tuff),
low amounts of sedimentary fragments
(sandstone, limestone and chert) and
polycrystalline quartz. In the Mardabad and
Eshtehard sections, the gray to red colored
conglomerate deposits of Ms and M; units
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are characterized by high amounts of
andesite-tuff and andesite-chert  rock
fragments, respectively.
Petrography of sandstone

In the sandstones of the M., M4 and Ms
units, volcanic (andesite and tuff) and
sedimentary (limestone, sandstone and
chert) rock fragments, feldspar (orthoclase
and plagioclase), metamorphic  rock
fragments (slate), quartz (mono- and
polycrystalline), heavy minerals (magnetite
and hematite) and carbonate cement (calcite
and dolomite) are the most abundant
constituents, respectively. According to
Folk’s (1974) classification, the mineral
compositions of M to M4 and Ms sandstones
are litharenite (volcarenite) (QsF10RFgs) and
feldspathic litharenite (Q10F35RF55),
respectively. The QtFL triangular plot of
sandstone classification suggests that the
sandstones of the M,, My, and Ms units were
derived from the undissected arc and
transitional arc provinces, respectively. In
the QmFLt diagram, sandstone samples of
M. and My are plotted in the lithic recycled
and undissected arc provenances. The
sandstone samples of the unit Ms are
scattered on the subfields of undissected arc
and transitional arc provenances.
Clay minerals

The X-ray diffraction (XRD) patterns
(higher intensity peak in XRD chart) show
that the selected -claystone- mudstone
samples from units M; to M4 and Ms are
mainly composed of illite and chlorite, and
illite, chlorite and smectite, respectively.
Salt domes

In the study area (particularly the salt
mine section), the outcrops of high salt
diapir, including large masses of evaporites
and red claystone, were observed. Field
observations reveal an erosional
unconformity between M4 and Ms units, and
the salt dome has pierced M4 but has no
effect on unit Ms.
Discussion and Conclusion
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According to the results, fundamental
differences exist between the M1 to M4 and
M5 units. The different composition of
gravels in the conglomerates, the difference
in the amount of the main constituents of the
sandstones and the clay mineralogy of the
Ms unit with the underlying units reflect the
difference of rocks in the source area and
gap sedimentation after the formation of the
four lower units.

The clay mineral types may be caused by
changes in sedimentary origin or climate
conditions (Chamley, 1989). The presence
of illite and chlorite in the M1 to M, units and
illite, chlorite and smectite in the mudstone
samples of the Ms unit indicate an arid to
semi-arid climate, respectively. Smectite is
an indicator of arid climatic conditions with
the wet periods (Chamley, 1989), which
probably corresponds to the semi-arid
paleoclimatic conditions of the deposits of
the Ms unit.

Based on petrographic and field studies,
the Neogene red deposits of the Eshtehard
are equivalent to the Upper Red deposits of
the Avaj area. Ahmadi-Ghomi et al. (2018)
considered the M1 unit in the Avaj area to be
equivalent to the Upper Red Formation
(located on the Qom Formation) and
attributed the M unit to the Pliocene. They
suggested that the M; unit be introduced as a
new formation.

Although no accurate dating data exists
in this region, the Ms unit in the Mardabad
section might have been deposited in the
Pliocene after the Atikan orogeny and
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Fig. 3. Compositional and textural characteristics of conglomerates located in the study area. a) Ms unit
and, b) M. unit conglomerate in the Mardabad section (An: Andesite, T: Tuff, Ls: limestone, Che: Chert).
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Table 1. Modal composition and QFL indices of the Eshtehard Neogene sandstones.

. Ls %  F% RF% Lt%
Unit QOm Qp K P ﬁ Lv Lm Op Cem (QSHQD) (K+P) (Ls+Lv+Lm) (RF+Qp)

700 577 3294 823 117 117 2235 2117 200 200 13.00 41.00 46.00 51.77

595 359 1557 1190 347 357 5238 357 3.00 3.00 9.54 27.47 62.99 66.58

352 235 2117 1411 941 1294 3411 235 100 5.00 5.87 35.28 58.81 61.16

Ms 5.60 420 2220 962 431 6.72 4453 282 0.00 3.00 9.80 31.82 58.38 62.58

6.12 176 18.89 1037 481 924 4781 100 200 7.00 7.88 29.26 62.86 64.62

9.33 8.00 2533 800 666 800 2539 260 0.00 4.00 17.00 35.00 48.00 56.00

459 329 29.70 1149 449 574 3448 6.89 0.00 4.00 7.88 41.19 51.57 54.86

Mean 6.01 4.13 2368 1053 4.90 6.76 37.29 577 2.00 4.00 10.13 34.43 55.51 59.65

500 250 500 750 750 625 66.25 0.00 100 6.00 7.50 12.50 80.00 82.50

352 235 588 352 361 470 7644 000 0.00 7.00 5.87 9.40 84.75 87.10

Ma 123 246 617 740 1111 374 66.66 123 2.0 5.00 3.69 13.57 82.74 85.20

250 0.00 7.79 535 497 413 7526 0.00 3.00 6.00 2.50 13.14 84.36 84.36

415 168 580 394 756 531 6982 174 200 3.00 5.83 9.74 84.43 88.58

239 227 484 376 594 257 7480 000 100 260 4.66 9.60 85.55 87.97

232 000 581 465 348 119 8255 000 0.00 4.00 2.32 10.46 87.22 87.22

526 131 789 526 131 661 7236 000 200 12.00 6.57 13.15 80.28 81.59

M, 269 271 650 561 492 237 76.63 117 0.00 7.00 5.40 12.11 83.92 86.63

400 117 6.00 751 110 0.00 8030 0.00 1.00 10.00 5.17 11.51 81.40 85.40

310 137 566 415 396 237 7749 000 100 4.00 4.47 10.81 84.82 86.19

Mean 328 162 6.12 533 504 392 7441 138 162 6.05 4.90 11.45 83.58 85.70
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