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In order to study the biostratigraphy of the Gurpi Formation in the Fars area, a stratigraphic section is
selected and sampled in the Sarbalesh anticline. The thickness of the Gurpi Formation in this section
is 346.3 meters and its main lithology includes argillaceous limestone and shale. The lower boundary

with the Sarvak Formation indicates a disconformity with dissolution holes and iron oxide bearing

fragments, and its upper boundary with the Pabdeh Formation indicates a disconformity with a 30 cm
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thick key horizon containing phosphate nodules. In this study, by identifying 66 species belonging to

Gurpi Formation

22 genera of planktonic foraminifera, 9 biozones were identified and introduced based on the Tethys
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standard biozonation of Premoli Silva and Verga (2004). The age of the Gurpi Formation based
on identified biozones is determined from the early Santonian to the late Maastrichtian. The K/Pg
boundary is located at the end of the key horizon containing phosphate nodules and correlates with

the lithostratigraphic boundary of the Gurpi and Pabdeh formations.

1. Introduction

The Gurpi Formation is one of the most known and widespread
formations in the Zagros Mountains in the northwest-southeast
of Iran. Gurpi has been reported in some areas with source rock
potential and in others with cap rock potential for hydrocarbon
reservoirs (Motiei, 1995). The aforementioned characteristics and
having the K/Pg boundary have made this formation very important

in petroleum studies. In lateral extent, the Gurpi Formation is

associated with changes in the thickness and facies. The age of
the Gurpi Formation shows differences in the Zagros basin so that
the base of this formation is reported from Santonian in the Fars
area to Middle Campanian in the Lorestan area and its top from
Maastrichtian in the Fars area to Danian-Selandian in the Lorestan
area (e.g., Beiranvand and Ghasemi-Nejad, 2013; Fereydoonpour

et al., 2014; Razmjooei et al., 2018; Senemari and Foroughi, 2022,
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Ezampanah et al., 2022). The K/Pg boundary in some areas is
located at the top of this formation (e.g., Rahimi ez al., 2020) and in
some other areas within the Gurpi Formation (e.g., Mahdavian Rad,
2009). The biozonation of the Gurpi Formation has mostly been
local and based on the biozonation of Wynd (1965), and the Tethys
new standard biozonation has been less used. The importance
of the Gurpi Formation and the lack of such studies caused one
stratigraphic section of this formation to be selected in the Fars area
and studied based on the biozonation of Premoli-Silva and Verga
(2004).

This stratigraphic section is located on the northern edge of the
Sarbalesh anticline, in the south of Kazerun city, at the coordinates
N 29° 34’ 3.7 and E 51° 33” 9.81”. It can be accessed via the
Bushehr-Shirazroad, 20 km after Kazerun two-ways. From Kazerun
two-ways on Shiraz road towards Bushehr after 20 km, there is
Banaf village road. After 2 km, this road leads to a crossroads, one
of which goes to the east (Banaf and Alif villages) and the other to
the north. From the northern road, after 5 km, there is an old tunnel,
before that a dirt road to the east side separated. The studied section

is located 2 km from this dirt road (Figure 1).

2. Research methodology

After the initial visits and choosing the studied section, 387 samples
were taken. Sampling distances are regular and maximum of 1
m, which is reduced to at least 10 cm at the place of lithological
changes and near the boundaries. Thin sections were prepared
from the rock samples and the soft sediment samples were washed
to separate the microfossils. Photography of isolated forms was
done by a VEGA-TESCAN model electron microscope at Razi
Metallurgical Research Center in Tehran. Microfossil species
were identified in thin sections by an Olympus/CX31 microscope
in the paleontological laboratory of Shahid Beheshti University.
Identification of genera and species is based on Postuma (1971);
Loeblich and Tappan (1981); Robaszynski et al. (1984); Caron
(1985) and Premoli-Silva and Verga (2004).

3. Results and discussions

3.1. Lithostratigraphic features of the Gurpi Formation in the
studied section

The Gurpi Formation in the studied section has a thickness of
346.3 m and includes gray shales and gray, yellow, and cream-to-
brown argillaceous limestones (Figure 2). The lower boundary of
the Gurpi Formation with the Sarvak Formation in this section is
disconformably and along with dissolution holes, extensive traces
of iron oxide compounds on the surface of the top layers of the
Sarvak Formation (Figure 3). Its upper boundary with the Pabdeh
Formation is disconformably and indicates a gap from the early to

the late Danian. Between the Gurpi and Pabdeh Formations, there

is a 30 cm horizon containing phosphate nodules (Figure 4), which

varies in the lateral directions.

3.2. Biostratigraphy of the Gurpi Formation in the studied
section

In the biozonation of the Gurpi Formation based on the global
biozonation of Premoli-Silva and Verga (2004), 9 biozones were
introduced as follows in the studied section:

- Dicarinella asymetrica Total Range Zone: This biozone occupies
173 meters from the base of the Gurpi Formation in Sarbalesh
stratigraphic section. The diversity of large complex heterohelicids
and different species of Macroglobigerinelloides are features of this
biozone. This biozone corresponds to the biozone of the same name
from biozonation of Premoli-Silva and Verg (2004) with the Early

Santonian to Early Campanian age.

- _Globotruncanita_elevata Partial Range Zone: This biozone

occupies 16 meters of the Gurpi Formation after biozone 1 in the
studied section. The first appearance of Globotruncana orientalis
and Rugoglobigerina rugosa is in this biozone. This biozone
corresponds to the biozone with the same name from biozonation

of Premoli-Silva and Verga (2004) with the early Campanian age.

- Globotruncana ventricosa Interval Zone: This biozone occupies
11 meters of the Gurpi Formation after biozone 2 in the studied
section. In addition to the zonal marker, the species Contusotruncana
patelliformis,  Contusotruncana plummerae,  Globotruncana
mariei, and Muricohedbergella monmouthensis appear for the first
time in this zone. The disappearance of Globotruncanita elevata
towards the upper part of the zone is another feature of this biozone.
This biozone corresponds to the biozone with the same name from
biozonation of Premoli-Silva and Verga (2004) with the middle to

late Campanian age.

- Rudotruncana_calcarata_Total Range Zone: This biozone

occupies 14 meters of the thickness of the Gurpi Formation after
biozone 3 in the studied section. In addition to the zonal marker,
the appearance of Globotruncanella havanensis occurs in this
zone. This biozone corresponds to the biozone with the same name
from biozonation of Premoli-Silva and Verga (2004) with the late

Campanian age.

- Globotruncanella havanensis Partial Range Zone: This biozone
occupies 9 meters of the thickness of the Gurpi Formation after

biozone 4 in the studied section. The first appearance of Rugotruncana
subcircumnodifer species occurred in this zone. This biozone
corresponds to the biozone with the same name from biozonation of

Premoli-Silva and Verga (2004) with the late Campanian age.
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-_Globotruncana _aegyptiaca _Interval Zone: This biozone

occupies 47 meters of the thickness of the Gurpi Formation after
biozone 5 in the studied section. In this zone, subtle changes have
been made in the assemblages of planktonic foraminifera, so that
in addition to the first appearance of the zonal marker, new species
of Rugoglobigerina (R. hexacamerata) are appeared. In this zone,
the abundance of Globotruncana lapparenti decreases significantly
towards the top of the zone. This biozone corresponds to the
biozone with the same name from the biozonation of Premoli-Silva

and Verga (2004) with the latest Campanian age.

- Gansserina gansseri Interval zone: This biozone occupies 34
meters of the thickness of the Gurpi Formation after biozone 6 in

the studied section and is characterized by numerous changes in the
faunal composition. Besides the zonal marker, the first appearance
of Contusotruncana walfishensis, Globotruncanita angulata, and
Globotruncanella minuta occurred in this biozone. Along with
the relative increase in the abundance of rugoglobigerinids, the
decrease in the abundance of globotruncanids towards the upper
parts of the zone, the disappearance of Globotruncana lapparenti in
the beginning part of the zone, and Macroglobigerinelloides bollii
in the upper part can also be seen. The Campanian-Maastrichtian
stages boundary is located in this biozone. This biozone corresponds
to the biozone with the same name from the biozonation of
Premoli-Silva and Verga (2004) with the latest Campanian- early

Maastrichtian age.

- Contusotruncana contusa/ Racemiguembelina fructicosa

Interval Zone: This biozone occupies 26 meters of the thickness
of the Gurpi Formation after biozone 7 in the studied section.
In this biozone, first Racemiguembelina fructicosa and then
Contusotruncana contusa appear. One of the characteristics
of this zone is the appearance of Trinitella scotti coincides with
Contusotruncana contusa and Racemiguembelina fructicosa. This
biozone corresponds to the biozone with the same name from the
biozonation of Premoli-Silva and Verga (2004) with the early- late

Maastrichtian age.

- Abathomphalus mayaroensis Interval Zone: This zone occupies

16.3 meters of the thickness of the Gurpi Formation after biozone
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8 in the studied section. Some characteristics of this zone based
on the biozonation of Premoli-Silva and Verga (2004) include a
drastic change in the fauna due to the extinction at the end of the
Cretaceous, the disappearance of species such as Globotruncana
bulloides, Contusotruncana fornicata, and Contusotruncana
patelliformis at the base of the zone or slightly after that, the very
low abundance of species such as Globotruncana linneiana and
Pseudoguembelina costulata in the lower half of the zone and then
their disappearance in the upper part of the zone. In the Sarbalesh
section, there are the mentioned characteristics in this zone.

In Figure 5, biostratigraphic chart of the Gurpi Formation in the
Sarbalesh section can be observed. In plates 1-4, isolated forms and

thin sections images of the microfossils are presented.

4. Conclusion

The Gurpi Formation has 346.3 m thickness in the Sarbalesh
section and is mainly composed of more or less uniform lithology
consisting of shale and argillaceous limestone. Its lower boundary
with the Sarvak Formation is a disconformity with iron oxide-
containing fragments and dissolution holes on the surface of the
Sarvak Formation sediments, and its upper boundary with the
Pabdeh Formation is a disconformity along with a 30 cm horizon
containing phosphate nodules.

The K/Pg boundary corresponds to the boundary of the Gurpi
and Pabdeh formations in the 30 cm horizon containing phosphate
nodules.

In the biostratigraphic studies of the Gurpi Formation, 66
species belonging to 22 genera of planktonic foraminifera were
identified and based on the biozonation of Premoli-Silva and
Verga (2004), 9 biozones were defined and introduced as follows:
Dicarinella asymetrica Total Range Zone, Globotruncanita elevata
Partial Range Zone, Globotruncana ventricosa Interval Zone,
Radotruncana calcarata Total Range Zone, Globotruncanella
havanensis Partial Range Zone, Globotruncana aegyptiaca Interval
Zone, Gansserina gansseri Interval Zone, Contusotruncana
contusa/  Racemiguembelina  fructicosa Interval Zone and
Abathomphalus mayaroensis Interval Zone.

The age of the Gurpi Formation based on identified biozones
and planktonic foraminiferal assemblages, is early Santonian-late

Maastrichtian.
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nodules on the boundary of the Gurpi and Pabdeh formations.
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Radotruncana calcarata, Radotruncana subspinosa,
Macroglobigerinelloides bollii, Macroglobigerinelloides prairiehillensis,
Rugoglobigerina rugose, Contusotruncana fornicata, Contusotruncana
patelliformis, Contusotruncana plummerae, Globotruncanella havanensis,
Heterohelix globulosa, Macroglobigerinelloides subcarinatus,
Macroglobigerinelloides messinae, Muricohedbergella  holmdelensis,
Globotruncanita stuartiformis, Globotruncana bulloides, Globotruncana

arca, Globotruncana sp.

Globotruncanella havanensis Partial Range Zone 28 o jlods ;9 ) o j—
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Ol 03 ) G jak 48 same sl ey 53lolS” s L (Silva and Verga, 2004

Wl ol gluld 2w 3 045
Globotruncanella havanensis, Heterohelix globulosa, Globotruncana
bulloides,  Globotruncana  lapparenti, — Globotruncana  ventricosa,
Rugoglobigerina rugose, Macroglobigerinelloides bollii,

Macroglobigerinelloides prairiehillensis, Macroglobigerinelloides
alvarezi, Macroglobigerinelloides ultramicrus, Macroglobigerinelloides
messinae,  Macroglobigerinelloides  subcarinatus, Rugotruncana
subcircumnodifer, ~ Contusotruncana  patelliformis,  Contusotruncana
fornicata, Contusotruncana plummerae, Muricohedbergella
holmdelensis,  Muricohedbergella ~ monmouthensis,  Globotruncanita
stuarti,  Globotruncanita  stuartiformis, Radotruncana  subspinosa,
Archaeoglobigerina cretacea, Globotruncana sp., Ventilabrella sp.,

Heterohelix sp.

Globotruncana aegyptiaca Interval Zone 3£ o ylow (39 ) o )—

o368 331 5 Jobie 550 (23 055 3 e e Y 6l b (sl 055 0!
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Globotruncana aegyptiaca, Globotruncana ventricosa, Globotruncana hilli,
Globotruncana orientalis, Globotruncana bulloides, Globotruncana arca,
Globotruncana rosetta, Globotruncana lapparenti, Globotruncana sp.,
Macroglobigerinelloides bollii, Macroglobigerinelloides prairiehillensis,
messinae,

Macroglobigerinelloides Macroglobigerinelloides

Globotruncanita elevata Partial Range Zone Y o yloi (g3 Comd j—

syl 3 Glosgome bl i el iiu 0 28 £ 5l ) 035
Dicarinella 61,8 sws 3Bl 33 Jobd> > Globotruncanita elevata
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S jod 48 gazes ol iy 5lelS” o L (Premoli-Silva and Verga, 2004)
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Globotruncanita elevata, Globotruncanita stuartiformis,
Rugoglobigerina rugosa, Globotruncana orientalis, Globotruncana
hilli,  Globotruncana arca, Globotruncana bulloides, Globotruncana
lapparenti, Globotruncana sp., Contusotruncana fornicata, Heterohelix
globulosa, Heterohelix reussi, Heterohelix sp., Macroglobigerinelloides
bollii, Macroglobigerinelloides ultramicrus, Macroglobigerinelloides
prairiehillensis, Macroglobigerinelloides caseyi, Muricohedbergella

holmdelensis, Muricohedbergella sp.
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Globotruncana ventricosa, Globotruncana bulloides, Globotruncana
mariei, Globotruncana arca, Globotruncana hilli, Globotruncana orientalis,

Globotruncana  sp., Contusotruncana plummerae, Contusotruncana

fornicata, Contusotruncana patelliformis, Rugoglobigerina rugosa,

Globotruncanita stuartiformis, Globotruncanita elevata, Pseudotextularia
sp., Macroglobigerinelloides bollii, Macroglobigerinelloides
prairiehillensis, — Macroglobigerinelloides — ultramicrus,  Heterohelix

globulosa, Heterohelix sp., Muricohedbergella monmouthensis

Radotruncana calcarata Total Range Zone ¥ o Jlois (93 Cowd )—
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Racemiguembelina  fructicosa,  Trinitella  scotti,  Contusotruncana
contusa, Contusotruncana fornicata, Contusotruncana walfishensis,
Globotruncana  arca,  Globotruncana  aegyptiaca,  Globotruncana
linneiana, Globotruncana hilli, Globotruncana orientalis,
Globotruncana mariei, Globotruncana rosetta, Globotruncana bulloides,
Globotruncana ventricosa, Globotruncana sp., Gansserina gansseri,
Pseudoguembelina excolata, Pseudoguembelina costulata, Rugotruncana
subcircumnodifer, Rugoglobigerina milamensis, Rugoglobigerina rugosa,
Rugoglobigerina  hexacamerata, — Muricohedbergella  holmdelensis,
Muricohedbergella monmouthensis, Macroglobigerinelloides subcarinatus,
Macroglobigerinelloides ultramicrus, Macroglobigerinelloides alvarezi,
Macroglobigerinelloides  prairiehillensis,  Globotruncanita  conica,
Globotruncanita stuarti, Globotruncanita stuartiformis, Globotruncanita

angulata, Globotruncanita pettersi, Heterohelix globulosa, Heterohelix sp.,

Globotruncanella havanensis, Ventilabrella sp.
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Abathomphalus mayaroensis, Globotruncanita stuartiformis,
Globotruncanita pettersi, Globotruncanita angulata, Globotruncanita stuarti,
Globotruncanita conica, Gansserina gansseri, Gansserina wiedenmayeri,
Globotruncanella havanensis, Globotruncanella minuta, Globotruncana
aegyptiaca, Globotruncana  rosetta, Globotruncana  ventricosa,
Globotruncana orientalis, Globotruncana arca, Globotruncana bulloides,
Globotruncana hilli, Trinitella scotti, Rugotruncana subcircumnodifer,
Rugoglobigerina rugosa, Rugoglobigerina macrocephala, Rugoglobigerina
milamensis, Rugoglobigerina hexacamerata, Pseudotextularia elegans,
Planoglobulina carseyae, Ventilabrella riograndensis, Muricohedbergella
holmdelensis,  Macroglobigerinelloides  alvarezi, Contusotruncana
patelliformis, Contusotruncana fornicata, Contusotruncana contusa,
excolata,

Racemiguembelina  fructicosa, Pseudoguembelina

Archaeoglobigerina cretacea, Heterohelix globulosa, Heterohelix sp.
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alvarezi, Muricohedbergella holmdelensis, Rugoglobigerina rugosa,

Rugoglobigerina hexacamerata, Radotruncana subspinosa,

Contusotruncana fornicata, Contusotruncana patelliformis,
Contusotruncana plummerae, Globotruncanella havanensis, Heterohelix
globulosa, Heterohelix sp., Globotruncanita stuartiformis, Globotruncanita

stuarti, Pseudoguebelina costulata, Rugotruncana subcircumnodifer
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Gansserina ~ gansseri, Gansserina wiedenmayeri, Rugoglobigerina
,rugosa, Rugoglobigerina hexacamerata, Rugoglobigerina milamensis
Globotruncana ventricosa, Globotruncana orientalis, Globotruncana rosetta,
Globotruncana  bulloides, Globotruncana aegyptiaca, Globotruncana
arca, Globotruncana mariei, Globotruncana sp., Contusotruncana
Contusotruncana Contusotruncana

walfishensis, patelliformis,

Sfornicata, Muricohedbergella holmdelensis, Muricohedbergella
monmouthensis, Globotruncanita stuartiformis, Globotruncanita stuarti,
Globotruncanita  angulata, Macroglobigerinelloides — prairiehillensis,
Macroglobigerinelloides subcarinatus, Macroglobigerinelloides
bollii,  Macroglobigerinelloides  alvarezi, — Macroglobigerinelloides
messinae,  Globotruncanella  havanensis, Globotruncanella  minuta,
Archaeoglobigerina cretacea, Archaeoglobigerina blowi, Rugotruncana
subcircumnodifer, Pseudoguebelina excolata, Pseudoguembelina costulata,

Pseudotextularia elegans, Heterohelix navaroensis, Heterohelix sp.
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plate 1

1: Globotruncana rosetta (Carsey, 1926), la: dorsal view,
1b: lateral view, 1c: ventral view

2: Globotruncana lapparenti (Brotzen 1936), 2a: dorsal view,
2b: lateral view, 2c¢: ventral view

3: Globotruncana mariei (Banner and Blow 1960), 3a: dorsal
view, 3b: lateral view, 3c: ventral view

4: Globotruncana aegyptiaca (Nakkady 1950), 4a: dorsal view,

4b: lateral view, 4c: ventral view; All scale bars =100um

plate 2

1: Contusotruncana fornicata (Plummer, 1931), 1a: dorsal view,
1b: lateral view, 1c: ventral view
2: Contusotruncana walfishensis (Todd, 1970), 2a: dorsal view,
2b: lateral view, 2c¢: ventral view
3: Rugoglobigerina rugosa (Plummer, 1927), 3a: dorsal view,
3b: lateral view, 3c: ventral view
4: Rugoglobigerina hexacamerata (Bronnimann, 1952),
4a: dorsal view, 4b: lateral view, 4c: ventral view; All Scale

bars=100pm except fig 2a which is 200 um
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plate 3

A:Dicarinella asymetrica(Sigal),scalebar200um;
B: Dicarinella concavata (Brotzen), scale bar
200um; C: Marginotruncana marginata (Reuss),
scale bar 50um; D: Marginotruncana coronata
(Bolli), scale bar 100um; E: Marginotruncana
sigali  (Reichel), scale  bar 100um;
F: Marginotruncana schneegansi (Sigal),
scale bar 50um; G: Marginotruncana sinousa
(Porthault), scale bar 50um; H: Ventilabrella
glabrata  (Cushman), scale bar 50um;
I: Globotruncanella havanensis (Voorwijk),
scale bar 100um; J: Contusotruncana fornicata
(Plummer), scale bar 50pum; K: Contusotruncana
contusa  (Cushman), scale bar 200um;
L: Rugotruncana subcircumnodifer (Gandolfi),

scale bar 100pum

plate 4

A: Gansserina gansseri (Bolli), scale bar 50um;
B: Abathomphalus mayaroensis (Bolli), scale
bar 50pm; C: Globotruncana bulloides (Vogler),
scale bar 50um; D: Globotruncana ventricosa
(White), scale bar 100um; E: Globotruncana
orientalis (El Naggar), scale bar 50um;
F:  Globotruncana aegyptiaca (Nakkady),
scale bar 100um; G: Radotruncana calcarata
(Cushman), scale bar 100pm; H: Globotruncanita
stuartiformis (de Lapparent), scale bar 100um;
I: Globotruncanita pettersi (Gandolfi), scale bar
100pum; J: Globotruncanita elevata (Brotzen),
scale bar 50pm; K: Globotruncanita conica
(White), scale bar 50um; L: Globotruncanita

stuarti (Dalbiez), scale bars 50um
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