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1. Introduction

ABSTRACT

In order to describe the biostratigraphy of the Late Cretaceous deposits of the Zagros basin in the
southeast of the Lurestan area, a stratigraphic section of the Gurpi Formation selected in the Kabir-
Kuh anticline (Sheikh-Makan section) and it was carefully sampled and studied. The thickness of
the Gurpi Formation in this section is 179 meters, and in terms of lithology, it mainly consists of
limestone, argillaceous limestone, marl, and shale, with two formal members of Seymareh and Imam-
Hassan limestone. The lower and upper boundaries of the Gurpi Formation are conformable with
Ilam and Pabdeh Formations, respectively, and the K/Pg boundary is located between the uppermost
part of the shale of the Gurpi Formation (3.85 meters from the base of the Pabdeh Formation). Based
on the planktonic foraminifera, 76 species belonging to 27 genera were identified, and 7 biozones
belonging to the late Cretaceous, and 3 biozones belonging to the early Paleogene were introduced.
Based on the identified biozones, the age of the Gurpi Formation is mid to late Early Campanian-

Danian.

The Gurpi Formation is considered one of the Upper Cretaceous
formations in Zagros, whose sediments started to be deposited
almost at the same time as the Zagros basin turned into a foreland
basin (Homke et al., 2009; Piryaei et al., 2010; Saura et al., 2011).
In most areas of the Zagros, this formation consists of marl, gray
shales, and argillaceous limestones (Motiei, 1993). In some parts of
the Lurestan area, two formal limestone members named Seymareh

and Imam-Hassan limestones and in the west of Khuzestan, an

informal member named Mansouri limestone has been introduced
in this formation (Stocklin and Setudehnia, 1991). The presence
of the K/Pg boundary at the top of the Gurpi sediments is very
important to study this formation, especially because this boundary
in some places coincides with the lithostratigraphic boundary
between the Gurpi and Pabdeh Formations and in some places is
located inside of the top of the sediments of the Gurpi Formation.

This boundary has been reported in different areas of Zagros,
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sometimes conformable and sometimes unconformable, with a
hiatus between late Maestrichtian and early-middle Paleocene.
For example, in most parts of Fars and parts of Khuzestan, this
boundary is unconformable (Hosseini Falhi, 2006; Asl Shirin, 2011;
Rahimi, 2011; Vaziri-Moghaddam, 2002), and in the Lurestan area,
it is conformable (Darvishzad et al., 2007; Beiranvand et al., 2014).
According to the above description and considering the importance
of the Gurpi Formation and its significant changes in the lateral and
vertical directions, as well as the uncertainties of the boundaries,
it is necessary that the Gurpi Formation in the entire areas, both
in the surface and in the subsurface sections, to be subjected for
comprehensive stratigraphic studies. Thus, an attempt has been
made to select a complete stratigraphic section of the Gurpi
Formation in the Lurestan area and a very detailed biostratigraphic
studies carried out, based on the standard zonations of the Tethys

region (Premoli Silva and Verga, 2004).

2. Research methodology

The stratigraphic section was selected in an area between the
south of Sheikh-Makan village and the city of Darreh-Shahr, on
the northeastern flank of the Kabir-Kuh anticline. Access to this
section is possible from the Darreh Shahr-Abdanan road and a side
road. This stratigraphic section is located in the folded structural
zone of the Zagros and Lurestan subzone (Alavi, 2007) (Figure
1). In this research, the studies were conducted in two stages: field
and laboratory. In the field stage, after choosing the appropriate
stratigraphic section, field data collection and sampling were done.
In the sampling phase, a total of about 250 hard and soft samples
were taken at one-meter intervals and at the K/Pg boundary at
ten-centimeter intervals. The required thin sections were prepared
from the hard samples by rock cutting and thin section preparation
in the laboratory of Shahid Beheshti University, Faculty of Earth
Sciences, and the soft samples were also washed.

After studying the thin sections and the picked samples in the
laboratory, photographs were taken from the fossil samples in thin
sections, and SEM photos were taken from the selected samples.
Sources such as Loeblich and Tappan (1988), Robaszynski and
Caron (1995), Premoli Silva and Verga (2004), Premoli Sliva et al.
(2003), Bolli et al. (1989), Postuma (1971), and Olson et al. (1999)

has been used for identification microfossils.

3. Results and Discussions

The northern flank of the Kabir-Kuh anticline has one of the most
complete sequences of Upper Cretaceous formations in the Lurestan
area, which includes outcrops of the Sarvak, Surgah, Ilam, and
Gurpi Formations, as well as the Pabdeh and Asmari Formations
belonging to the Cenozoic era (Figure 2). In the studied stratigraphic
section (Sheikh-Makan), the Gurpi Formation is 179 meters thick,
and in terms of lithology, it mainly consists of shale, limestone,
argillaceous limestone and marl and includes two formal members
of the Seymareh limestone (Lopha) and Imam-Hassan limestone

(Figure 2). Based on lithological features, 8 lithozones were

determined and defined for this formation in the studied section.
Its lower boundary with the Ilam Formation is continuous and has
the same dip, so that in this range, the limestones at the end of the
Ilam Formation gradually turn into shaly limestones and finally
into the gray shales at the beginning of the Gurpi Formation. The
upper boundary of the Gurpi Formation is continuous and gradually
changes to the Pabdeh Formation (Figure 3), so that the Cretaceous-
Paleogene (K/Pg) boundary is located within the shales of the Gurpi
Formation (3.85 meters from the base of the Pabdeh) (Figure 4).

In the biostratigraphic study of the Gurpi Formation in the
Sheikh-Makan section, 76 species belonging to 27 genera of
planktonic foraminifera were identified. Based on the distribution
of these foraminifers, 7 biozones based on the biozones of Premoli
Sliva and Verga (2004) for the sediments of the Cretaceous part of
Gurpi and 3 biozones based on the biozones of Premoli Sliva et al.
(2003) for the sediments of the Paleocene part of this formation and

the base of the Pabdeh Formation are introduced as follows:

1- Globotruncanita elevata Partial Range Zone

This biozone is defined based on the range of the presence of
Globotruncanita elevata between the extinction of Dicarinella
asymetrica at the bottom and the appearance of Globotruncana
ventricosa at the top. From 18 meters of this biozone, including 10
meters from the top of the Ilam Formation and 8 meters from the
base of the Gurpi Formation, have been studied, and the other part
of'it can be traced in the Ilam Formation. This biozone is consistent
with a part of the biozone of the same name from Premoli Silva and

Verga (2004) with the Early Campanian age.

2- Globotruncana ventricosa Interval Zone

This interval zone is defined between the two biological horizons
of the first occurrence of Globotruncana ventricosa species at
the bottom and Radotruncana calcarata at the top. This biozone
includes 71 meters of the thickness of the Gurpi Formation after
biozone number 1 and between 8 and 79 meters, and in addition to
the Seymareh Limestone Member (43 meters thick), it also includes
4 meters from the base of the Imam-Hassan Limestone Member.
This biozone corresponds to the biozone of the same name from the
zonation of Premoli Silva and Verga (2004), with an age range of

Middle Campanian to Late Campanian.

3- Radotruncana calcarata Total Range Zone

This biozone is the Total Range Zone and includes the entire range
of the presence of Radotruncana calcarata. This biozone occupies
4 meters of the thickness of the Gurpi Formation after biozone
number 2, between 79 and 83 meters of this formation. This biozone
coincides with the biozone of the same name from the zonation of

Premoli Silva and Verga (2004) with late Campanian age.

4- Globotruncanella havanensis Partial Range Zone
This biozone includes the presence of Globotruncanella havanensis

species, which is between the extinction of Radotruncana calcarata
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species at the bottom and the first appearance of Globotruncana
aegyptiaca species at the top. This biozone occupies 8 meters of
the Imam-Hassan limestone Member in the Gurpi Formation after
biozone 3 and between 83 and 91 meters of this formation. This
biozone coincides with the biozone of the same name from the

zonation of Premoli Silva and Verga (2004) with late Campanian age.

5- Globotruncana aegyptiaca Interval Zone

This interval zone is defined between two biological horizons of the
first appearance of Globotruncana aegyptiaca species at the bottom
and Gansserina gansseri species at the top. This biozone occupies
10 meters of the thickness of the Imam-Hassan limestone Member
in the Gurpi Formation after biozone 4 and between 91 and 101
meters of this formation. This biozone coincides with the biozone
of the same name from the zonation of Permoli Silva and Varga

(2004) with the late to latest Campanian age.

6- Gansserina gansseri Interval Zone

This interval zone is defined between the two biological horizons
of the appearance of Gansserina gansseri at the bottom and the
appearance of Contusotruncana contusa and Racemiguembelina
fructicosa at the top. This biozone occupies 16 meters of the
thickness of the Gurpi Formation after zone 5 in the thickness range
of 101 to 117 meters of this formation. This biozone coincides with
the biozone of the same name from the zonation of Permoli Silva
and Verga (2004), with the age of the latest Campanian to the Early

Maastrichtian.

7- Contusotruncana contusa Total Range Zone

This biozone is a Total Range Zone and includes the entire range
of Contusotruncana contusa. The extinction of most Cretaceous
planktonic foraminifera also occurred at the end of this zone. This
biozone occupies 58 m of the thickness of the Gurpi Formation
after Zone 6 in a thickness range of 117 to 175 m. This biozone
corresponds to the total zones of Contusotruncana contusa and
Abathomphalus mayaroensis from the zonation of Premoli-Silva
and Verga (2004) with the age of Early Maastrichtian to Late

Maastrichtian.

8- P0: Guembelitria cretacea Partial Range Zone

The mentioned biozone includes a range of presence of Guembelitria
cretacea species between the total extinction of Cretaceous
planktonic foraminifera at the bottom and the first appearance of
Parvularugoglobigerina eugubina species at the top. This biozone
coincides with the biozone of the same name from the zoning of
Permoli Silva et al. (2003) with the Early Danian age.

9- Pa: Parvularugoglobigerina eugubina Total Range Zone

This biozone is of the Total Range Zone type and includes the entire
range of presence of Parvularugoglobigerina eugubina species.
This biozone occupies about 40 cm of the thickness of the shale at

the end of the Gurpi Formation, after the PO biozone. This biozone
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coincides with the biozone of the same name from the zonation of

Premoli Sliva et al. (2003) with the Early Danian age.

10- P1: Parasubbotina pseudobulloides Partial Range Zone
This biozone is of Partial Range Zone type and includes a range of
presence of Parasubbotina pseudobulloides between the extinction
of Parvularugoglobigerina eugubina species at the bottom and the
first appearance of Praemurica uncinata species at the top. This
biozone has a thickness of 4.8 meters, includes 3.3 meters at the
end of the sediments of the Gurpi Formation and 1.5 meters of
sediments of the base of the Pabdeh Formation, and corresponds
with the biozone of the same name from the zonation of Permoli
Silva et al. (2003) with Danin age. This biozone can be divided
into three sub-zones in the studied section based on the zonation
of Premoli Sliva et al. (2003), as follows: Pla: Parasubbotina
pseudobulloides-Globanomalina archaeocompressa Subzone, P1b:
Subbotina triloculinoides Interval Subzone, Plc: Globanomalina
compressa- Praemurica inconstans Interval Subzone

Based on the biozones introduced in the studied section of
Sheikh-Makan, which is defined based on planktonic foraminifers,
the age of the Gurpi Formation is suggested to be mid to late
Early Campanian- Early Danian. The distribution of identified
foraminifera is shown in Figure 5, the comparison of the biozones
identified in this study with some studies in Iran and the Tethys
Basin is shown in Figure 6, and the images of microfossils are

presented in Plates 1 to 4.

4. Conclusion

The Gurpi Formation in the Sheikh-Makan stratigraphic section
(Kabir-Kuh anticline) is 179 meters thick, and its lithology mainly
consists of includes limestone, argillaceous limestone, marl,
and shale. Seymareh and Imam-Hasan limestone members with
thicknesses of 43 and 40 meters, respectively, are present in the
Gurpi Formation of this section. Its lower and upper boundaries
with the [lam and Pabdeh Formations are conformable.

The Cretaceous-Paleogene boundary (K/Pg) is continuously
located at the end of the shale sediments of the Gurpi Formation
(3.85 meters from the base of the Pabdeh Formation), and no
change in the lithological characteristics can be seen at the location
of the mentioned boundary.

In biostratigraphic studies, a total of 77 species belonging to 28
genera of planktonic foraminifera belonging to the late Cretaceous
and early Paleogene were identified in the Gurpi Formation, and
based on the zonation of Premoli Silva et al. (2003) and Premoli
Silva and Verga (2004), 7 biozones for the late Cretaceous and 3
biozones for the Early Paleogene were identified.

The age of the Gurpi Formation in the studied stratigraphic
section was determined to be middle to late Early Campanian-
Danian based on the biozones introduced above. In this section, the
middle Campanian age was determined for the Seymareh limestone
Member, and the Late Campanian-Early Maastrichtian age was

recognized for the Imam Hassan limestone Member.
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Figure 2- a) General view of Upper Cretaceous and Cenozoic formations.

B) A view of the two official members of Seymareh and Imam-Hassan in

the studied stratigraphic section (view toward East).
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Figure 3- a) A view of the continuous and gradual lower boundary (Ilam-Gurpi Fms.)
and b) The continuous and gradual upper boundary (Gurpi-Pabdeh Fms.) of the Gurpi

Formation in the studied stratigraphic section (view toward West).
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Figure 4. A Detailed view of the Cretaceous-Paleogene continuous boundary

(K/Pg) within the uppermost shaly unit of the Gurpi Formation in the studied

section (view toward West).
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Figure 5. Distribution of identified planktonic Foraminifera of the Gurpi Formation in the Sheikh-Makan stratigraphic section (Kabir-Kuh anticline).
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K: Globotruncana bulloides (Vogler)
L: Globotruncana bulloides (Vogler)
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R: Globotruncana aegyptiaca (Nakkady)
S: Globotruncana aegyptiaca (Nakkady)

T: Globotruncanella havanensis (Voorwijk)

V: Radotruncana calcareta (Cushman)
W: Radotruncana calcareta (Cushman)

X: Gansserina gansseri (Bolli)
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B: Contusotruncana contusa (Cushman) J: Muricohedbergella holmdelensis (Olsson) Q: Trinitella scotti (Bronnimann)

C: Contusotruncana contusa (Cushman) K: Muricohedbergella monmouthensis (Olsson)  |R: Racemiguembelina fructicosa (Egger)
D: Contusotruncana fornicata (Plummer) L: Rugoglobigerina rugosa (Plummer) T: Parasubbotina pseudobulloides (Plummer)
E: Contusotruncana patelliformis (Gandolfi ) | M: Rugoglobigerina hexacamerata (Bronnimann) |U: Globanomalina compressa (Plummer)
F: Heterohelix globulosa (Ehrenberg) N: Ventilabrella riograndensis (Martin) V: Subbotina triloculinoides (Plummer)
G: Macroglobigerinelloides bollii (Pessagno) |O: Planoglobulina carseyae (Plummer) W: Subbotina triloculinoides (Plummer)
H: Macroglobigerinelloides prairichillensis(Pessango) |S: Chiloguembelina sp. (Loeblich and Tappan) | X: Subbotina triangularis (White)
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5a-c: Globotruncanita pettersi (Gandolfi, 1955)
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11a,b: Chiloguembelina sp. (Loeblich & Tappan, 1956)
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