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1. Introduction

As one of the most important oil fields in the world is referred to the
Zagros sedimentary basin, where more than 98% of the country’s
oil and gas reservoirs are located in it (Asadi et al., 2015). Also,

this basin is considered one of the most important oil-bearing areas

ABSTRACT

In order to biostratigraphic studies of Gurpi Formation, a section was selected in the north-east of
Noorabad city in Fars. Structurally, this section is located in the folded-thrust zone of Zagros and
geographically in the Fars zone (coastal Fars). The Gurpi Formation is extended of 229 meters in
thickness, contains limestone, shale, marly limestone and argillaceous limestone. Its lower boundary
with Sarvak Formation and its upper contact with Pabdeh Formation are discontinuous. The study
conducted on foraminiferal biostratigraphy in this section led to the identification of 20 species
belonging to 7 genera of planktonic foraminifera. Based on the stratigraphic distribution of the
planktonic foraminifera, five biozones are determined which correspond with global biozonation.
Described biozones are comprised of: 1-Globotruncanita elevata Partial range zone; 2-Globotruncana
ventricosa Interval zone; 3-Radotruncana calcarata Total range zone; 4-Gansserina gansseri
Interval zone; 5-Contusotruncana contusa, Contusotruncana walfischensis, Globotruncanita
conica Assemblage zone. Based on these biozones, the age of Gurpi Formation is assigned to early
Campanian to late Maastrichtian. The absence of the Marginotruncana and Dicarinella asymetrica
in the lower part of the Gurpi Formation indicates of the Santonian-Campanian boundary and the

determination of the early Early Campanian age for the base of this Formation.

in the world, which includes about 12% of the world’s total oil
reserves (Bordenove and Burwood, 1990). The Gurpi Formation
is one of the most important stratified rock units in the Zagros

mountain due to its stratigraphic position and the potential of source
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rock and its significant in the petroleum system of Iran. The Gurpi
Formation is usually overlaid on the Ilam limestone Formation as
conformaity. This Formation is well devoloped in Interior Fars and
parts of Coastal Fars regions where the Ilam limestone Formation
changes to Shally Gurpi Formation. The Gurpi Formation is
overlaid Sarvak limestone Formation due to erosional surface as
disconformity (Motiei, 1996). Due to the open and deep marine
sedimentation environment, this Formation has a good potential for
biostratigraphic studies using planktonic groups.

In order to carry out biostratigraphic studies of the Gurpi
Formation to determine the age determination of this Formation
and to complete part of the studies in the Upper Cretaceous
sediments in the Zagros fold-thrust zone and the sub-zone of
Coastal Fars, one stratigraphic section of the Gurpi Formation was
selected in the northeast of Noorabad city of Fars province and
carefully sampled. According to the study, the lithology of this
section includes limestone, shale, marly limestone and argillaceous
limestone, the measured thickness is measured approximately 229
meters. Considering the well abundance of planktonic foraminifera
in this section, this group of fossil indicators has been used for the

biozonation of the Gurpi Formation.

2. Research methodology

In this study, Tang-e Lale section was selected and sampling was
carried out in two steps, 131 samples were collected of the Gurpi
Formation and 5 samples from upper part of the Sarvak Formation
(to study lower boundary of the Gurpi Formation). Sampling were
systematic and in 1 meter apart and changed to in 20 centimeter
intervals where, there is lithological changes sampling interval.
Preparation of samples was carried out in two methods: thin
section from limestone and washing for soft sediments (marls). In
laboratory studies, photomicrographs was taken after identifying
the planktons in limestones, but marls that were in top and middle
portions of the studied section prepared by Lirer (2000) methods,
used HCL acid then washed on sieves with 125, 230 and 60
micron. Sieves put in methylene blue blood solution to diagnosis
remaining sample in sieves pores. After washing and drying the
samples, planktonic foraminifera were picked as isolated forms
and then identified. Well preserved isolated samples were selected
for photomicrography by SEM image in Islamic Azad University
electronic microscope section. Identifying and nomination of
Cretaceous planktons were done in levels of genus. According to
Robaszynski et al. (1984), Caron (1985), Loeblich and Tappan
(1988), Premoli Silva and Verga (2004) extracted samples were
identified. With Regards to vertical distribution of identified

planktons, biozones were determined.

3. Results and discussion

Based on identified index taxa of planktonic foraminifera and their

stratigraphic distribution in the study section, 20 species belonging
to 7 genera of planktonic foraminifera were identified and then
defined in to five biozones which are as follows:

1. Globotruncanita elevata Partial range zone

2. Globotruncana ventricosa Interval zone.

3. Radotruncana calcarata Total range zone.

4. Gansserina gansseri Interval zone.

5. Contusotruncana contusa, Contusotruncana walfischensis and

Globotruncanita conica Assemblage zone.

-Globotruncanita elevata Partial range zone

This partial range zone, with 45 meters thickness, is characterized
by the first appearance of Dicarinella. asymetrica at its lower
boundary and the first appearance of Globotruncana ventricosa
as upper boundary. In this section, absence of Dicarinella
asymetrica in lower part caused Globotruncanita elevata as an
index species in early Campanian and the upper part of this zone
is marked by the first appearance Globotruncana ventricosa.
This biozone is coincident with Globotruncanita elevata zone
(Caron, 1985) in early Campanian. Other identified planktonic
species are follow: Globotruncanita elevata, Contusotruncana
fornicata, Globotruncana lapparenti, Globotruncana orientalis,
Planoheterohelix  globulosa,  Globotruncanita  stuartiformis,

Globotruncana bulloides, Globotruncana mariei.

-Globotruncana ventricosa Interval zone

This interval zone with 54 meters thickness, is described by
the first appearance of Globotruncana ventricosa at its lower
boundary and the first appearance of Radotruncana calcarata
at its upper limit. This biozone was presented by Caron (1985);
Sliter (1989); Robaszynski and Caron (1995) in Tethys realm.
The age of middle Campanian to late Campanian of this biozone
is coincident with previous study (Caron, 1985) as middle
Campanian to late Campanian. Other identified planktonic
species are follow: Globotruncana ventricosa, Globotruncana
lapparenti, Globotruncanita elevata, Contusotruncana fornicata,
Contusotruncana  patelliformis,  Planoheterohelix — globulosa,
Globotruncana orientalis, Globotruncana arca, Globotruncana
bulloides,

elegans, Globotruncana mariei.

Globotruncanita  stuartiformis,  Pseudotextularia

-Radotruncana calcarata Total range zone
The extent of this total range zone is 32 meters which is determined

by the appearance to disappearance of Radotruncana calcarata.
This biozone was distinguished by Caron (1985); Sliter (1989);
Sigal (1966) and Robaszynski and Caron (1995) in Tethys. This
zone was previously described by Vaziri -Moghaddam (2002) in
Sarvestan area which is assigned to the age of late Campanian.

The Radotruncana calcarata zone is equivalent with Caron (1985)
14
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biozonation as late Campanian age. Other identified
planktonic species are consisted of Globotruncana lapparenti,
Contusotruncana  patelliformis,  Globotruncana  ventricosa,
Planoheterohelix globulosa, Globotruncana arca, Globotruncana
orientalis, Contusotruncana fornicata, Globotruncana bulloides,
Globotruncanita Pseudotextularia

Stuartiformis, elegans,

Globotruncana mariei.

-Gansserina gansseri Interval zone

This interval zone is measured 64 meters in thickness which is
characterized by the first occurrence of Gansserina gansseri in
lower boundary of the mentioned interval to the first appearance
of Contusotruncana contuse which is marked the upper boundary.
The base of this zone is referred to Middle Maastrichtian to Late
Maastrichtian in the Tethyan realm (Caron, 1985; Sliter, 1989). This
biozone corresponds to the biozone of Premoli Silva and Verga (2004)
as age of early Maastrichtian to Middle Maastrichtian Gansserina
gansseri zone. Globotruncanella havanensis and Globotruncana
aegyptiaca zones do not exist in the studied section. The common
plankton species of this biozone are: Globotruncana ventricosa,
Contusotruncana  fornicata, —Contusotruncana  patelliformis,
Planoheterohelix globulosa, Globotruncana arca, Globotruncana
bulloides,

Pseudotextularia

orientalis, Globotruncana Globotruncanita

Stuartiformis, elegans, Gansserina

gansseri, Globotruncanita stuarti, Globotruncanita angulata.

-Contusotruncana contusa, Contusotruncana walfischensis and

Globotruncanita conica Assemblage zone
This biozone with 38 meters thickness includes the first appearance

of Globotruncanita conica and Contusotruncana contusa until the
disappearance of Globotruncanids. In this study, this biozone is
equivalent to Premoli Silva and Verga (2004) biozonation. However,

Contusotruncana contusa, Contusotruncana walfischensis and

15

Globotruncanita conica assemblage zone are assigned to middle
Maastrichtian to late Maastrichtian age. Diagnosed plankton species
of this biozone are comprised of Globotruncanita stuartiformis,
Gansserina gansseri, Pseudotextularia elegans, Globotruncanita
stuarti, Globotruncanita angulata, Globotruncanita conica,
Contusotruncana  walfischensis, — Contusotruncana  contusa,

Globotruncanita pettersi, Planoheterohelix globulosa.

4. Conclusion

-Biostratigraphical study of the Gurpi Formation in studied area
is a signal of early Campanian to late Maastrichtian. Absence of
Dicarinella asymetrica and Marginotruncana in lower part of the
Gurpi Formation, indicates Santonian - Campanian boundary and
determine early Campanian for base of the Gurpi Formation.
-Deposits of the Gurpi Formation, starts after a period of time which
confirm break in sedimentation as erosional surface disconformity
with Sarvak Formation. The mentioned disconformity is
recognizable with iron nodulation.

-Paleontological study of the studied section led us to identifying
20 species and 7 genus of planktonic foraminifera. On the Basis of
stratigraphic distribution of planktonic foraminifera of the Gurpi
Formation, 5 global biozones are established that have a remarkable
agreement with standard biozones presented by other workers which
were studied along Tethyan realm before. The described biozones
are from base to the top: 1-Globotruncanita elevata Partial range
zone. 2-Globotruncana ventricosa Interval zone. 3-Radotruncana
calcarata Total range zone. 4-Gansserina gansseri Interval zone.
5-Contusotruncana contusa, Contusotruncana walfischensis,

Globotruncanita conica Assemblage zone.
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Robaszynski and Caron, 1995;) c,sf Oy g V480 Lo Sl ey i 2l



PE—1P () PP ) o b guoj pole/l S g Guliso jola/ ... Globw Guld LT g5 6dhio 45 598 35 jlw 5 So6iz oy

3F ) cumi—
4-Gansserina gansseri Interval zone
Ganssering 5 yb « g 3 95 Joob A 53 20 #F (gl pma b (s 095 p)
ok a5 YU 5 Contusotruncana contusa ;s¢b 3 ol 5> gansseri
o ol ele B Glin iy fusle s e b= 33 035 pl 0ol
095 b Gt w3 095 opl (Caron, 1985; Sliter, 1989) &S o edein |,
etéa jwle cpw b (Premoli Silva and Verga, 2004) lf)} 9k Joa )
sl Lol o Gansserina gansseri Zone Ol ge b Sle pxis zole U by
an)laa cl:.ia 3 Globotruncana aegyptiaca s Globotruncanella havanensis
S5 5L 093 ) ol ol yot od o lulid 0 gSOM (slaw 8.l 5 s 5 0l
Globotruncana ventricosa, Contusotruncana fornicata, Contusotruncana
patelliformis,  Planoheterohelix  globulosa, — Globotruncana  arca,
Globotruncana orientalis, Globotruncana bulloides, Globotruncanita
stuartiformis, Pseudotextularia elegans, Gansserina  gansseri,

Globotruncanita stuarti, Globotruncanita angulata.
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1-Globotruncanita elevata Partial range zone
2585 2 AT L 0s5 0w 2l p ) 5m Bl o 20 B0 095 pl (5l
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o3 i b 095 0mr @V S0 5 e sl et e 68 Ol @
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stuartiformis, Globotruncana bulloides, Globotruncana mariei.
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2- Globotruncana ventricosa Interval zone
osb (e B Sl Aol s e OF lae b Ogicen)
3 Radotruncana calcarata ,s¢b 3 oo\y ;3 Globotruncana ventricosa
w3 e S B Gl Bl I (25 055 (a3 sh o paiia Y
09,8 5 d(.w'jh.}) «(Sliter, 1989) Ll (Caron, 1985) 03,5 Lwg s
EASTRTR S PR S PR IGI PRS- ui)lf (Robaszynski and Caron, 1995)
AL o ey 5T U Sl (lalST e L (Caron, 1985) 05,87 s 5 035 L
DA ke Oa5 e oal ol e o o lalis 0 2SO slaws S
Globotruncana ventricosa, Globotruncana lapparenti, Globotruncanita
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Globotruncana bulloides, Globotruncanita stuartiformis, Pseudotextularia

elegans, Globotruncana mariei.
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elegans, Globotruncana mariei.
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Figure 7. Stratigraphic distribution of genera and species of the Gurpi Formation of Tang- e Lale section, Noorabad.

Sigal, 1977; Sliter, 1989; Premoli Silva and Verga, 2004; ) sl o B AL T b gl £ S &)}f.ujl.u SL0s) T (Bre =) Jad
(Ogg and Gradstein, 2008; Caron, 1985

Table 1. The Gurpi Formation biozones in Tang- e Lale section, Noorabad and comparison with selected biozonations (Premoli Silva and Verga, 2004; Ogg and

Gradstein, 2008; Sigal, 1977; Caron, 1985; Sliter, 1989).

P s Qs .
=) . . Premoli Silva & This study
s Sigal (1977 Caron (1985 Sliter (1989 Ogg et al. (2008
3z gal ( ) ( ) ( ) Verga(2004) 8 ( ) Tang-e lale
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= . . . . .
g gansseri gansseri gansseri R.fructicosa R.fructicosa and Globotruncanita conica
b=l
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<
s G stuarti Globotruncana Globotruncana
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. Globotruncana
Globotruncana aegyptiaca .
aegyptiaca
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g ' Globotruncana Globotruncana Globotrunca;rtella Globotruncar‘lella
E Globotruncanita X . havanensis havanensis X
2 elevata ventricosa ventricosa Globotruncana ventricosa
E + Radotruncana calcarata | Radotruncana calcarata Interval zone
Q ,
Globotruncanita Globotruncana ventricosa | Globotruncana ventricosa
stuartiformis
Globotruncanita
Globotruncanita | Globotruncanita elevata Globotruncanita Globotruncanita elevata
elevata elevata elevata Partial range zone
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Figure 8. Diagram of planktonic genera abundance of the Gurpi Formation in the

studied section.
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Plate 1

y A-Contusotruncana cf. patelliformis
300 um B-Contusotruncana cf. patelliformis
C-Contusotruncana contusa
D-Contusotruncana walfischensis
E-Contusotruncana contusa
F-Contusotruncana fornicata

G-Contusotruncana patelliformis

H-Globotruncanita angulata

200 U

200 um 200 Um

Plate 2

A-Globotruncana cf. lapparenti tricarinata
N B-Globotruncana orientalis

200 {tM

C-Globotruncana lapparenti
D-Globotruncana cf. mariei
E-Globotruncana cf. bulloides
F-Globotruncanita stuarti
G-Globotruncana ventricosa

AD [ H-Gansserina gansseri
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200 m

200 Um

200 UM

200 um 200 um

Plate 3

A-Globotruncanita cf. stuartiformis
B-Globotruncanita cf. stuarti
C-Globotruncanita elevata
D-Globotruncanita pettersi
E-Globotruncanita pettersi
F-Globotruncanita conica
G-Globotruncanita conica

H- Globotruncanita pettersi

200 UM

200 UM 200 UM

200 um

200 um

Plate 4

A-Radotruncana calcarata
B-Radotruncana calcarata
C-Globotruncanita cf. conica
D-Planoheterohelix globulosa
E-Pseudotextularia elegans
F-Pseudotextularia sp.
G-Globotruncana ventricosa

H-Globotruncanita stuarti
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Plate 5

A-Praeglobotruncana cf. stephani

200 Um B-Dicarinella primitiva

Plate 6

A-Globotruncana arca (Cushman) 1926
1A: spiral view.

2A: peripheral view.

3A: umbilical view.

B-Globotruncana bulloides (Vogler) 1941
1B: spiral view.

2B: peripheral view.

3B: umbilical view.

C-Contusotruncana contusa (Cushman) 1926
1C: spiral view.
2C: peripheral view.

3C: umbilical view.

D-Gansserina gansseri (Bolli)1951
1D: spiral view.
2D: peripheral view.

3D: umbilical view.
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