wVa

shahid Chamran Adv. Appl. Geol. Spring 2023, Vol. 13(1): 364-383

University of Ahvaz

Research Article

Introducing the newly-established “Varkan Member” in SW Kashan as the oldest
member of the Qom Formation

Ebrahim Mohammad

Department of Ecology, Institute of Science, High Technology and Environmental Science, Graduate University of
Advanced Technology, Kerman, Iran

Keywords: Qom Formation, Rupelian, Nummulites, Verkan member, Oligocene- Early Miocene

1- Introduction

The Qom Formation was deposited at the north-eastern coast of the Tethyan Seaway (Reuter et al., 2009)
in the Oligo-Miocene, during the final sea transgression (Rahimzadeh, 1994; Daneshian and Ramezani
Dana, 2007; Khaksar and Maghfouri Moghaddam, 2007), 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). The Marine Qom Formation is subdivided into 11 members and
named: 1) unnamed-member (alternation of silty marl, sandstone and limestone) which is identified by
Nummulites intermedius and Eulepidina cf. dilatata and attributed to Rupelian, was introduced as the oldest
member of the Qom Formation; 2) a- member (basal limestone, Chattian); 3) b- member (sandy marls,
Chattian- Aquitanian); 4) c1-member (alternating marls and limestones, Aquitanian); 5) c2- member (red
and gray shale, sandstone, gypsum; Aquitaine); 6) c3- member (bryozoan limestone; Aquitanian); 7) c4-
member (light green to yellow marl; Aquitanian); 8) d-member (evaporites, Aquitanian); 9) e- member
(greenish marls, Burdigalian); 10) f-member (top limestone); 11) top evaporative member (with marine
biota, Burdigalian).

Recent studies by the current author subdivided the Rupelian deposits of the Qom Formation into “early
Rupelian” and “late Rupelian”, based on the first appearances of lepidocyclinids in the latter one.
Accordingly, the "unnamed member" is a late Rupelian in age. Besides, the early Rupelian strata are
characterized by the presence of Nummulites without lepidocyclinids, reported merely from southwestern
and southern Kashan. The basal deposits of the Qom Formation sections in SW and S Kashan (composed
of marl, limestone and marl limestone) are distinctly different from the “unnamed” member (alternation of
silty marl, sandstone and limestone), “a” member (basal limestone) and “b” member (sandy marl) of the
Qom Formation, in terms of lithology. Therefore, the mentioned deposits are introduced as a new member
of the Qom Formation and named the "Verkan Member". The aims of this study are therefore to: 1)
Introduce and study the oldest deposits of the Qom Formation, 2) investigating their temporal and spatial
distribution, and 3) Introducing of the “Varkan member” in the Varkan section (southwest of Kashan) as
the oldest member of Qom Formation.

2- Material and Methods

According to Mohammadi (2023) and previous studies on the Qom Formation, the "Verkan Member"
(early-Rupelian in age) is the oldest member of the Qom Formation. The Qom Formation outcrops in the
Varkan area, with 190-m thickness, consist mainly of medium to thick-bedded and massive limestone,
marly limestone, marl, and conglomerate. The Varkan section was studied bed by bed and 127 samples
were collected (based on field evidence and lithofacies changes). All samples were studied in detail and
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particular attention has been paid to foraminifera, corals, corallinacean algae, bryozoans, and ostracoda.
Different stratigraphical, paleontological and sedimentological aspects of the Varkan section were studied
by this author (Safari et al., 2014; Mohammadi et al., 2015; Mohammadi, 2021a, b; Mohammadi, 2023).
Biostratigraphy of the Varkan section is studied by Mohammadi et al. (2015) and Mohammadi (2023);
Sedimentary facies and depositional environments are studied by Safari et al. (2014) and Mohammadi
(2021b), and Foraminiferal morphogroups was analyzed by Mohammadi (2021a). Detailed
lithostratigraphic characteristics of the Varkan section and "Verkan Member" are discussed herein.

3- Results and Discussion

All published stratigraphic names have the binomial form: geographic name and lithological, or rank, term.
The geographic name for a newly established rock-stratigraphic unit should be the name of a river, town,
or other natural or artificial feature at or near which the unit is typically developed (Cohee, 1974; Staines,
1985). Geographic names should be derived from permanent natural or artificial features at or near which
the stratigraphic unit is present. Short names are preferable to long or compound names. The name of the
stratigraphic unit should be exactly the same as the name of the geographic feature after which it is named
(Murphy and Salvador, 2000). Boundaries of lithostratigraphic units are placed at positions of lithologic
change or arbitrarily within zones of vertical or lateral lithologic gradation or intertonguing. The terms
“lower”, “middle”, and “upper” should not be used for formal subdivisions of lithostratigraphic units
(Murphy and Salvador, 2000). A member is the formal lithostratigraphic unit next in rank below a formation
and is always a part of some formation. A member, whether formally or informally designated, need not be
mappable at the scale required for formations. All member and submember names include a geographic
term and the word “member” or “submember” (NACSN, 2005, 2021). Considering the above-mentioned
principles, the geographical name of this new member of the Qom Formation is derived from the village of
"Varkan", which is the largest village in the study area and also can be found in an ordinary atlas, or on
state or provincial, topographic, or similar maps. Therefore, it is introduced as "Verkan Member" herein.
"Verkan Member" mainly consists of an alternation of marl, limestone, and marl limestone.

4- Conclusion

"Unnamed member" (alternation of silty marl, sandstone, and limestone) which is identified by Nummulites
intermedius and Eulepidina cf. dilatata and attributed to Rupelian, and previously introduced as the oldest
member of the Qom Formation, is a late Rupelian in age. Hence, the early Rupelian deposits of the Qom
Formation are studied for the first time and their lower parts considered a new member. The new member
is here named “Varkan member”. Accordingly, the number of members of the Qom Formation has
increased to 12 members and the “Varkan Member” (early Rupelian in age) is introduced as the oldest
member of Qom Formation. This member (with 108-m thickness in the Varkan section) mainly consists of
an alternation of marl, limestone, and marl limestone. The early Rupelian deposits are present in the Varkan
(southwest of Kashan), Vidoja (southwest of Kashan), and Ghohroud (south of Kashan) sections and are
145, 132, and 120 meters thick, respectively. Besides, the “Verkan member” is present in the Varkan,
Vidoja, and Ghohroud sections.
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