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1- Introduction

The studied section, 330 meters in thickness, is located in the structural zone of Sanandaj-Sirjan, and
geographically, this section is placed 70 km northwest of Hamedan. Sequence stratigraphic studies are beneficial
in depicting the geometry of a sedimentary basin and can be used to explore mineral and oil zones. So far, other
researchers have done many studies to identify sedimentary sequences in the Qom Formation. Imendoost and
Amini (2005) studied the sequence stratigraphy of Qom Formation in the Shurab section to determine the
effective parameters in identifying the primary sequence levels and system track in the surface studies and
separated six sequences for Qom Formation. Daneshian et al. (2008) examined the sequence stratigraphy of Qom
Formation deposits in the type section (Bichareh mountain section) in the southeast of Qom and introduced six
sedimentary sequences for Qom Formation in the mentioned section. Daneshian et al. (2107) studied the
sequential stratigraphy of the Qom Formation in the Deh Namak section, northeast of Garmsar. In the most recent
studies, Mohammadi (2021) examined the sequence stratigraphy of the Qom Formation in the Sirjan-Abadeh area
and introduced four third-order sedimentary sequences in the Oligocene. Stratigraphically, Qom Formation in the
study section includes medium limestone, a thick layer to massive and an alternation of sandy limestone,
sandstone and green marl.

2- Methodology

In this study, 41 thin sections of Oligocene deposits were prepared. Polarizing microscopy has been used to
determine the facies and sedimentation model of the Qom Formation. By field observations, the geometry of the
layers is terminated to describe the facies and sequence surfaces macroscopically. Read's (1995) and Flugel's
(2010) studies are the primary references used to identify microfacies and determine the sedimentary model. In
addition, Hunt and Tucker's (1993, 1995) sequence stratigraphy method was used to identify sedimentary
sequences. In this research, sequential stratigraphy refers to facies changes, explaining field images, and
examining sequential boundaries using field observations.

3- Facies
In this research, three sedimentary belts attributed to eight facies are described so that the Qom Formation's
sedimentation platform can be considered an Open shelf. The results are presented in Table 1.

4- Sequence stratigraphy

Field studies, distribution of biological facies (lithofacies and microfacies), and sedimentary cycles lead to
sequential stratigraphic levels (SB, HST, MFS, and TST) and stacking patterns in Oligocene deposits of the Qom
Formation. These factors are significant in sequential stratigraphy and lead to evaluating sea-level changes and
reconstructing the sedimentation history of these deposits. Accordingly, two third-order sedimentary sequences of
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the Rupelian - Chattian in age have been separated for the Qom deposits. The method and model of these studies
are based on Hunt and Tucker's (1993, 1995) sequential stratigraphic model.

4-1- Sequence 1

Based on biostratigraphic studies, this sequence is 250 meters thick in Qom Formation and Rupelian-Chattian in
age. The lower boundary of this sequence is of the first type due to the location of the Qom Formation on the
metamorphic rocks of Hamedan, and the upper boundary is equivalent to the second type. TST of the sequence is
determined by facies No. 2 (Lepidocyclina Corallinacea packstone) aggregation and 45 m thick as part of the toe
of slope geometry of the basin.

Fluctuations in sea level are evident in the transgressive system track of the first sequence, and gradual changes of
facies from the open marine to the shelf margin (Shelf margin-reef) are evident with the coral facies of
boundstone and bryozoer packstone (mf 5 & 6). The maximum flooding surface (MFS) of this sequence is
associated with a decrease in coral fauna, corallinacea and an increase in the diversity of the Lepidocyclina (mf 1
/ Bioclast Lepidocyclina packstone) and is related to the deep shelf. HST of the first sequence with a thickness of
120 m has been determined by the progradation of facies towards the tidal flat so that mf4 (Rotallia Corallinacea
packstone) related to the continental slope from the open sea to mf 7 of sandstone fine-grain calcareous sandstone
and mf8 of coarse grain sandstone in the tidal zone has changed.

Table 1. Introduction of facies and sedimentary environment of the Qom Formation in the studied section
(Noroozpour, 2021).

Facies Depositional Environment (Eae(;gslggg)
Mf1:Bioclast Lepidosyclina packstone Open marine Deep Shelf/Slope and Basin
Mf2:Lepidosyclina Corralinacea packstone Open marine Facies Belt
Mf3:Lepidosyclina Bryozoan packstone Open marine
Mf4:Rotalia Corralinacea packstone Fore reef
Mf5:Coral Boundstone Platform margin-Reef . .
Mf6:Corallinacea Bryozoan Packstone Platform margin Shoal/ Reef deposits facies Belt
Mf7:Fine grain calcareous sandstone Tidal toward lagoon . .
Mf8:Coarse grain sandstone Tidal Tidal Flat facies Belt

4-2- Sequence 2

Sequence- 2, 80 meters in thickness, and the probable age of the Late Oligocene? (Chattian) covers the upper part
of the Qom Formation. The upper boundary corresponds to Pliocene conglomerate deposits is the first type. In
this sequence, the 42-meter-thick transgressive system tract (TST) with rapid facies retrogradation includes the
replacement of the sandstone facies of the tidal zone (mf 8) with mf3 of the slope (Lepidocyclina Bryozoan
packstone). The maximum flooding surface (mfs) of the second sequence is determined by mf3. The HST of this
sequence with a thickness of 38 meters is associated with rapid pre-advance of the open sea facies (Progradation)
to the tidal zone so that mf3 of the shelf (Lepidocyclina Bryozoan packstone) has changed with the tidal belt
(Mf8) (Coarse-grain sandstone).

4-3- Comparison of sequence surfaces of this study with Zagros and Europe basins

Ehrenberg et al. (2007) and Buchem et al. (2010) identified six sedimentary sequences (third category) and seven
sequence levels for Oligocene and Miocene deposits in the Zagros Basin (lzeh and Dezful zone of Dezful). On the
other hand, Hardenbol et al. (1998) distinguished five sequences (second and third-order) and six sequence levels
for Lower Miocene deposits in the European basin. Therefore, a comparison of the cut sequence levels in the
northwest of the Sanandaj-Sirjan basin with the Zagros basin shows that the sequence levels of this study are
well-matched with those Zagros basin. Furthermore, comparing the relative sea-level change curves in this study
with Haq et al. (1987) shows an acceptable agreement. In general, considering the relative concordance of
sequential levels and curves of sea-level changes and sudden facies changes in this study, it can be said that the
tectonics of the study area in the Late Oligocene in the northwest of the Sanandaj-Sirjan region was probably
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5- Conclusion

A stratigraphic section with a thickness of 330 m was selected for sequential stratigraphy of the Qom Formation
in the west of the Sanandaj-Sirjan structural area (northwest of Hamedan). Two third-order sedimentary
sequences and three sequence boundaries were distinguished based on sequence stratigraphic studies. A
comparison of the relative sea-level change curve in the study area is acceptable with the global sea-level change
curve and the sequence levels identified in this study show a better agreement with the Oligocene and Miocene
sequence levels of Izeh and Dezful areas of the Zagros Basin. In general, considering the relative concordance of
sequential levels and the curve of sea-level changes and sudden facies changes in this study, it can be said that the
late Oligocene tectonics in the northwest of the Sanandaj-Sirjan basin was probably active.
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Fig. 3. Microphotograph and field photograph facies of the Qom Formation facies in the study area

a: Mf.1 Bioclast Lepidosyclina packstone, b: Mf.2 Lepidosyclina Corralinacea packstone, c: Mf.3 Lepidosyclina
Bryozoan packstone, d: Mf.4 Rotalia Corralinacea packstone, e: Mf.5 Coral Boundstone, f: Mf.6 Corallinacea
Bryozoan Packstone, g: Mf.7 Fine grain calcareous sandstone, h: Mf.8 Coarse grain sandstone, (L: Lepidosyclina;
B: Bryozoan; C: Corralinacea; R: Rotalia).
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Fig. 4. Sedimentary model of the Qom Formation as an open carbonate shelf.
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Fig. 5. Distribution of microfacies, sea level changes and sequence stratigraphy of the Qom Formation in the
studied section.

o sl el odig iy S e Vb gl alllan y90 (B 50 GusSl e 08 Wil gl (miliw 00l LS (oo g - PSS
Jol il 0dig g CS 5 i 1ml psal (EL gz G @ oK) (B8 mhw JiSlas g o) ol azy dao)lus ;) (a8 (ds

(Pl oz Sgw 4 o) oy )y angy b Lad yo (Ko anle ool
Fig. 6. lllustrated field photo of the sequence-1 of Qom Formation (Oligocene in age) in the studied section, top
photo: TST of the sequence-1, retrogradation, toe of the slope and maximum flooding surface (mfs), (Direction of

view: southwest). Bottom photo: HST of the sequence-1, sandstone facies associated with the tidal zone (southwest
view).
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