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Abstract

This article is the first published example of the application of (tephra) event stratigraphy in the Qom Formation as well as the
temporal and spatial distribution of the Qom Formation pyroclastic deposits. The presence of igneous (volcanic) associations is the
most obvious facies change of the Qom Formation. The tuffaceous limestones and tuff units of both Bozdan and Kagharaki sections
(in the southeast of Kerman province) are late Rupelian in age, indicating the occurrence of a volcanic event in NW Jazmourian at
the same time. The pyroclastic deposits of the Qom Formation have a significant and regular extent in different areas of the
formation realm (from Jazmourian to Mako). In general, it can be said that the pyroclastic units of the Qom Formation are mainly
distributed in the following three areas: 1) Jazmourian—Jiroft-Sirjan (fore-arc); 2) Southwest of the Natanz—Kashan-Qom-Saveh
belt (mainly in intra-arc); and 3) Zanjan region (SE, S, SW, W, and NW of Zanjan). The thickness and age of these deposits vary in

different sections.

Keywords: Qom Formation, Pyroclastic, Event stratigraphy, Tuff, Oligo—Miocene.

Introduction

The Qom Formation (Oligocene—Early Miocene) comprises
thick successions of marine marls, limestones, gypsum and
siliciclastics that were deposited on extensive mixed
carbonate-siliciclastic ramps (Reuter et al. 2009), in the
Sanandaj-Sirjan fore-arc basin, Urumieh—Dokhtar magmatic
arc (Intra-arc basin) and Central Iran back-arc basin
(Mohammadi et al. 2013, 2015, 2019, Mohammadi and Ameri 2015;
Mohammadi 2022). The presence of igneous (volcanic)
associations is the most obvious facies change of the Qom
Formation. Carbonate deposition of the Qom Formation took
place under conditions of periodic to almost continuous
influx of pyroclastic material. The presence of pyroclastic
material throughout some stratigraphic sections indicates that
at the time of deposition an island-arc volcanic complex was
active nearby (Okhravi and Amini 1988). This article is the first
published example of the application of (tephra) event
stratigraphy in the Qom Formation and also the first
comprehensive study on the temporal and spatial distribution
of the Qom Formation pyroclastic deposits. Although
geological investigations on the Qom Formation started more

than 160 years ago, surprisingly little information is available
concerning the pyroclastic deposits of the Qom Formation.
The aims of this study are therefore to: 1) investigate the
relative age of the pyroclastic deposits of the Qom Formation
in the southeastern Kerman province; 2) investigate the
temporal and spatial distribution of the Qom Formation
pyroclastic deposits; 3) present a map showing the
distribution of the pyroclastic deposits of the Qom
Formation; and 4) use the pyroclastic units as a key unit in
event stratigraphy.

Material & Methods

This article consists of two parts. First, the Qom Formation
pyroclastic deposits in two stratigraphic sections of Bozdan
and Kagharaki (in the southeast of Kerman province) are
discussed. Second, the temporal and spatial distribution of the
Qom Formation pyroclastic deposits is discussed.

Bozdan and Kagharaki (in the southeast of Kerman
province) were studied bed by bed. Thin sections were
prepared from lithified hard samples, while unconsolidated
marly samples were washed, sieved, and screened for
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foraminifera contents. A total of 105 and 46 samples were
collected from the Bozdan and Kagharaki section,
respectively. All samples were studied in detail and particular
attention has been paid to foraminifera. The age of the study
sections as well as the age of the tuff/tuffaceous units was
determined based on the vertical distribution of foraminifera,
Qom Formation biozonation by Mohammadi (2022) and also
the stratigraphic position. To accomplish the second part of
the article, almost all related articles are reviewed and
analyzed.

Discussion of Results & Conclusions
The Bozdan section is located 35 km northeast of south
Roudbar City. Its lower contact with Eocene volcanic rocks is
well exposed. Outcrops of the Qom Formation in the Bozdan
section, ~440 m thick, consist mainly of medium to thick-
bedded and massive limestones, reefal limestones, marls,
tuffaceous limestones, and tuffs. A tuff unit of90 m thickness
is intercalated in the lower part and separates the lower (30
m) and upper carbonate unit (~320 m).

The Kagharaki section is located in the southeast of Jiroft
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City. In the Kagharaki section, the tuff and tuffaceous layers
are present merely in the lower 56m which consist mainly of
medium to thick-bedded and massive limestones, reefal
limestones, tuffaceous limestones and tuffs.

The presence of Nummulites in the tuffaceous limestones
of the Kagharaki and Bozadan sections, as well as in the tuff
unit of the Bozadan section is indicative of contemporaneous
volcanic activity in the late Rupelian.

The spatial distribution of the Qom Formation pyroclastic
deposits is shown on a new map.

In general, it can be said that the pyroclastic units of the
Qom Formation are mainly distributed in the following three
areas: 1) Jazmourian-Jiroft-Sirjan (fore-arc); 2) Southwest of
the Natanz-Kashan—-Qom-Saveh belt (mainly in intra-arc);
and 3) Zanjan region (SE, S, SW, W, and NW of Zanjan).

In general, the pyroclastic units of the Qom Formation
are absent in the following areas: 1) 1) in the north and
northwest of Abadeh; 2) in the areas where the evaporite
deposits of the Qom Formation are present; 3) Hamadan—
Sanandaj—South Bijar area; and 4) southeast, south and
southwest of Urumieh Lake.
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Fig 1- Field views of the Qom Formation outcrops in northwestern Jazmurian Lake. a, b) The Bozdan section

(Mohammadi, 2022); c-f) The Kagharaki section.
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Table 1- list of the pyroclastic deposits bearing sections of the Qom Formation and their main characteristics
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