www.gsjournal.ir

Original Research Paper

Scientific Quarterly Journal of Geosciences, Vol. 34, Issue 4, Serial No. 134, Winter 2024, pp. 55-66

The biostratigraphy of the Permin fusulinids bearing deposits in the south of the
Sanandaj-Sirjan metamorphic belt, NE Gol Gohar mine

Fatemeh Hosseinipour'*

"Department of Geology, Payam-e-Noor University, Tehran, Iran

ARTICLE INFO

Article history:

Received: 2024 February 14
Accepted: 2024 October 22
Available online: 2024 December 21

Keywords:
Biostratigraphy
Permian
Sanandaj-Sirjan

Fusulina

1. Introduction

ABSTRACT

The biostratigraphy of the Permian Limestone strata in the south of the Sanandaj-Sirjan Metamorphic
belt is descried in this research. The Chekenu Section with 381 m thickness is one of the most complete
Permin outcrops in Iran that locates at the south of the Sanandaj-Sirjan Metamorphic Belt. Because of
the importance of fusulinida in the biostratigraphy of the Permian, just the fusulinida family included
in the study that resulted in to the identification of 31 species of them. Based on the paleogeographic
position of the Sanandaj-Sirjan Metamorphic belt at the south of the Paleo-Tethys during the
Permian, the ranges of the identified fusulinida have compared with suggested biozone for southern
realm of the Paleo-Tethys to determine the age of the studied strata. Based on the range of identified
Fusulina genera, include Quasifusulina, Mesoschubertella, Chalaroshwagerina, Paraleeina, Armeia,
Skinnerella, Cancellin, Chusenella, Eoverbeekina, Presumatrina, Eopolydieoxodina, Afghanella,
Schwagerina, Sumatrina, Donbarulaand, Palaeofusulina in the studied section and suggested
biozone for southern realm of the Paleo-Tethys, the studied deposits are belonged to the Asselian-

Julfian (Cissuralian-Lupingian) age.

Reconstructing the paleoceanography conditions and
determining the age of metamorphic rocks, such as the
Sanandaj-Sirjan metamorphic belt, is very difficult and
in some cases impossible due to severe changes in the
initial structure and texture due to complex and intense
metamorphic phases. In the west of Kerman province,

fossiliferous calcarcous and sandy limestone sedimentary

sequences of the Sanandaj-Sirjan metamorphic belt have
been out cropped at the Kuh-e-Chekenu, which have not
affected by metamorphism and the fossil content and primary
structure and texture in them are exceptionally preserved
and can be identified and cited. Such deposits are very
rare in the Sanandaj-Sirjan Metamorphic Belt, therefore,

paleontological and sedimentological studies have not been
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conducted on them, and of the few studies conducted in this
belt and central Iran can point to Leven and Gorgij (2007,
2008, 2009, 2011a, b), Leven and Taheri (2003), Leven et
al. (2011), Leven and Vaziri Moghaddam (2004), Arefifard
and Davydov (2015), Davydov and Arefifard (2007), Fassihi
et al. (2019), Kobayashi and Ishii (2003), Shahinfar et al.
(2020), Yasbolaghi Sharahi et al. (2021), Yarahmadzehi
and Leven (2021), Yarahmadzehi and Vachard (2019),
Tawafianzadeh (2006), Salimnia (2013) and Yarahmadzahi
et al. (2013). The main goal of this research is to determine
the age and introduce the fossils in the Permian deposits in
the south of the Sanandaj-Sirjan metamorphic belt.

The Studied section crops out at 55° 33' 57" E and 29° 16'
55" N and locates at the west of Kerman province (Fig. 1-a),
23 km south of Sirjan and 32 km northeast of the Gol Gohar
Iron mine at the Kuh-e- Chekenu (Fig. 1-b). This section
mainly consists of medium to thick limestone and dark
sandy limestone, which are clearly recognizable in nature
and satellite images (Fig. 1-c). The adjacent geological units
are mainly low to medium grade metamorphic Paleozoic
sedimentary rocks, including Re-crystallized limestone,
schist and metaquartzite. In this area, the oldest units belong
to the Lower Paleozoic and the youngest deposits belong to
Oligo-Miocene (Fig. 1-d).

In the studied outcrop, the Permian fossiliferous calcareous
layers have deposited on an impartible set of Devonian-
Carboniferous schist, metaquartzite and marble without
obvious disconformity (Fig.2-a) and covered with massive
dolomite/marble layers of the Late Permian-Triassic? age
(Fig. 2-b), which are comparable by the Jamal Formation.
The basal layers of the studied section could be older than
the suggested age in this research because of the presence of
non-identifiable re-crystalized fusulina molds in these layers
(Fig. 2-c, d), also, there are some same fusulina molds in the
top layers of the section that indicate that the final layers of the
section could be attributed to the Late Permian (Fig. 2-e, f).

2. Research methodology

The measured section with an apparent thickness of 413
meters and a real thickness of 381 meters is composed of
dark layers of limestone and sandy limestone, and different
degrees of recrystallization have been observed in some
strata. In total, 140 thin sections of 145 collected samples
were prepared for paleontology studies, which were studied

and photographed by binocular and polarizing microscopes.

3. Results and Discussions

Due to the paleogeographical location of the Sanandaj-Sirjan
belt during the Permian period on the southern margin of
the Paleo Tethys Ocean (Fig. 3), in this research, the stages
are named after the nomenclature of the Paleo Tethys
realm and the age of strata suggested after biozonation of
the fusulina in the southern realm of the Paleo-Tethys that
carried out by Leven (2003). Paleontological studies on the
fossil content of the studied section have shown that the
foraminifera and among them the fusulina family are the
largest and most important fossil groups, considering the
importance of these fossils in the zoning of the Permian
deposits, the fusulina have been used for biostratigraphic
studies and determining the age of the section. The identified
fusulina in this section include 23 genera and 31 species and
include Armeia cf. pamirensis; Eopolydiexodina persica;
E. darwasica; E. afghanensis;, Quasifusulina sp.; Q.
magnifica, Skinnerella cincta; S. elliptica; S. schucherti; S.
yunnanica; S. vinogradovi; Schwagerina furoin; Paraleeina
annae; Chalaroschwagerina vulgaris; Mesoschubertella
sp., Darvasella compacta;, Donbarula sp.; Cancellina
sp.; Triticites patulus; Afghanella sp.; Eoverbeekina sp.;
Palaeofusulina subcylindrical; Sumatrina sp.; Presumatrina
sp., Praeskinerella sp.; Parafusulina sp.; Misellina sp.;
M. ovalis; Yangchienia sp.; Lantschichites sp.; Chusenella
pseudocompacta. The pattern of distribution of these species
along the studied section is shown in Figure 4. By comparing
the range of identified fusulina in the studied deposits with
the most important biozonation that represented for the Late
Permian-Tethys deposits (Leven, 2003) (fig. 5), it could
be concluded that the age of the studied sediments ranges
from the Cisuralian to Lopingin, and includes the Asselin to

Dzhulfian stages.

4. Conclusion

Micropaleontological investigations in the Permian deposits
in the south of the Sanandaj-Sirjan metamorphic belt and
north of the Gol Gohar mine have led to the identification
of 31 species of fusulina include Armeia cf. pamirensis;
Eopolydiexodina persica; E. darwasica; E. afghanensis;
Quasifusulina sp.; Q. magnifica, Skinnerella cincta; S.
elliptica; S. schucherti; S. yunnanica; S. vinogradovi;
Schwagerina furoin; Paraleeina annae; Chalaroschwagerina
vulgaris; Mesoschubertella sp.; Darvasella compacta;

Donbarula sp.; Cancellina sp.; Triticites patulus; Afghanella
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Sp.; Eoverbeekina sp.; Palaeofusulina subcylindrical;
Sumatrina sp.; Presumatrina sp.; Praeskinerella sp.;
Parafusulina sp.; Misellina sp.; M. ovalis; Yangchienia
sp., Lantschichites sp.; Chusenella pseudocompacta. The
Comparison of the presence range of the identified fusulina
with the biozonation of these fossils in the Paleo-Tethys
basin has shown that these deposits were deposited during
the Cisuralian to Lupingian (Asselin to Dzhulfian). This time

range includes the Early Permian to the Late Permian and

57

thus one of the most complete Permian sequences in this
belt is introduced for the first time. Considering the paleo-
geographical location of the Sanandaj-Sirjan metamorphic
belt in the southern margin of the ancient Tethys Ocean
during the Carboniferous to the Triassic, this time range
is quite probable and conducting paleontological studies
on older deposits can lead to new findings regarding
Paleozoic formations that the Sanandaj-Sirjan belt should be

included.
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Figure 1- A) The location of the study section in Kerman province; B) the access map and location

of the studied section in the south of Sirjan and the north of Gol Gohar mine; C) The location

of the study section in Landsat 8 satellite images; D) Simplified geological map of the studied

outcrop and its surrounding geological units. Adapted from Jamshidi and Haddadan (1997).
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Figure 2- A) the image of the lower contact
of the studied section to the Devonian-
Carboniferous formations; B) image of
the top of the section and upper contact of
fossiliferous limestones with Late Permian
massive dolomites; C) field photograph of
layers with replaced Fusulina by calcite
at the base of the section, pay attention
to the tip of the geological hammer at the
right of the image; D) microscopic image
of the mold of Fusulina at the base of the
section; E) field photograph of layers with
replaced Fusulina by calcite at the top of

the section; F) Microscopic image of the

mold of Fusulina at the top of the section.
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Permian period, adapted from Stampfli (2000) and the location
of the Sanandaj-Sirjan zone and the approximate location of the

sedimentary basin where the studied sediments were deposited.
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Figure 4. The distribution patterns of the identified Fusulina in the studied section.
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Plate 1

a) Eopolydiexodina persica;

b) Eopolydiexodina darwasica;
¢) Eopolydiexodina afghanensis;
d) Quasifusulina sp.;

e) Quasifusulina magnifica;

f) Skinnerella cincta;
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g) Skinerella elliptica;

h) Schwagerina furoin;

1) Skinnerella schucherti,
j) Paraleeina annae;

k) Skinnerella yunnanica,

1) Chalaroschwagerina vulgaris.
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Plate 2

a) Mesoschubertella sp.;
b) Darvasella compacta;
¢) Donbarula sp.;

d) Cancellina sp.;

e) Afghanella sp.;

f) Triticites patulus;

g) Eoverbeekina sp.;

h) Misellina sp.;

q Lmm
—

1) Palaeofusulina subcylindrical,
j) Praeskinerella sp.;

k) Parafusulina sp.,

1) Misellina ovalis;

m) Yangchienia sp.;

n) Lantschichites sp.;

0) Chusenella pseudocompacta.
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