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Abstract

The Qutbabad section of the Gurpi, Tarbur and Sachun Formations in the Fars Province (Zagros Basin) has been
studied, in order to determinate its microfacies and sequence stratigraphy. On the basis of thin section studies of cores
from Qutbabad Well in the Gurpi, Tarbur and Sachun Formations of the Zagros Basin, four main microfacies have been
recognized within four stratigraphic sequences deposited during the Campanian to Maastrichtian. Depth and sea level
changes were the main controls on the distribution of these microfacies. The microfacies are: Pelagic; Hemi-Pelagic;
Outer ramp; and Middle ramp. The lowermost sequence was deposited in the Early Campanian-early Late Campanian
and includes wackestone to packestone textures with biozones Globotruncanita elevate and Globotruncana ventricosa
representative of the Pelagic, Hemipelagic and Outer (ramp/shelf). The intermediate and uppermost sequences
(sequence two, three and four) display well developed deposits formed at the end of the Campanian (Radotruncana
calcarata zone and Globotruncanella havanensis zone), beginning of the Maastrichtian (Globotruncana aegyptiaca zone
and Gansserina gansseri zone) and the end of the Maastrichtian (Omphalocyclus macroporus - loftusia sp assemblage
zone) on the Pelagic, Hemipelagic, Outer and Middle ramp. On the basis of the sequence stratigraphic chart, the
transgression of the Upper Cretaceous Sea started from the Early Campanian and continued gradually towards the Early
Maastrichtian. Then, until the end of Maastrichtian, has had regression. This resulted that the sequence stratigraphic
model of the Campanian- Maastrichtian Gurpi, Tarbur and Sachun Formations has architecture similar to those that

have developed from global sea level changes.
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Introduction

The Zagros belt is extending for about 2000 km from eastern Turkey
to the Makran in southern Iran. Zagros belt is a section of the Alpe-
Himalaya orogenic system and is the largest basin with hydrocarbon
reservoir in the world [1]. This basin is located at the collision of the
Arabia and Eurasia (Iranian block) shields and includes marine very
thick sedimentary rocks that covers Precambrian basement [2,3]. The
Gurpi Formation as one of the oil source rocks in this basin has drawn
the attention of most geologists since a long time ago [4]. This formation
is developed in provinces Lurestan, Khuzestan and Fars, southwest Iran.
The Gurpi Formation part of Bangestan group in Fars is considered as
one of the oil source rocks of Iran at Qutbabad Well. Gurpi Formation
overlies the Ilam Formation with an age of Santonian and overlain by
the Tarbur and Sachun Formations with the late Maastrichtian age
at the studied section. The type section of Gurpi Formation is chosen
in the north Oil field Lali in north-east Masjed-Soleiman with 320 m
thickness of argillaceous limestone, shale and marl, and is covered
by the Pabdeh Formation and overlies the Ilam Formation. The
stratigraphy, microfacies, petroleum geology and sedimentology of
the Gurpi Formation were studied by different geologists [5-13]. The
type section of Tarbur Formation is chosen in the Gadvan Mountain
in north Tarbur village (52°24°05" E and 29°38°01"N) with 527/3
m thickness of limestone and shale and is covered by the Sachun
Formation. The microfacies, biostratigraphy and lithostratigraphy of
the Tarbur Formation were studied by different Paleontologists [14-
16]. The type section of Sachun Formation is chosen in the Sachun
Mountain in north Sachun village (54°26°04"E and 28°33'37"N) with
1540 m thickness of Dolomite, Gypsum and Marl. The sedimentology,
lithostratigraphy, facies analysis and sequence stratigraphic of the
Sachun Formation were studied by different geologists [17-21]. In this
study, Gurpi Formation is determined with its 460 meter thickness of
argillaceous limestones which conformably overlays limestone of the

Ilam Formation and it underlays by Tarbur Formation succession
with an erosional disconformity. The Tarbur Formation is determined
with its 111 meter thickness of Dolomitic Limestone and Limestone
which overlays argillious limestone of the Gurpi Formation and it
underlays by Sachun Formation succession. The Sachun Formation
is determined with its 350 meter thickness of Dolomitic limestone,
Anhydrite and Dolomite succession. The main purpose of this study is
to examine biostratigraphy, facies analysis and sequence stratigraphy
of the Gurpi, Tarbur and Sachun Formations in a chronostratigraphic
and sequence-stratigraphic framework in the Qutbabad section, Fars
Province (Interior Fars), Iran.

The Geographical and Geological Setting

The Zagros Basin is structurally one of the eight tectonic/geologic
units in Iran. Often, the units are delineated by major boundary faults.
These units the following: Zagros Basin, Sanandaj-Sirjan, Urumieh-
Dokhtar, Makran, Central Iran, Lut Block, Alborz and Kopeh-Dagh
(Figure 1). The basement faults of the Zagros basin had been recorded
by many geologists previously [22,23]. The major tectonic events in the
geological history of the Zagros took place in the Late Cretaceous to
Pliocene time interval [1]. The Zagros Basin is the result of at least two
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main tectonic events, the first being the beginning of the Neo-Tethys
closure, which lead to thrusting in the Late Cretaceous [1], and the
second being the final collision, which caused the closure of the Neo-
Tethys in the Miocene-Pliocene [24,25]. Therefore, tectonic factors
may play a role in creating a sequence stratigraphy in the studied
section. Three zones can be distinguished in the Zagros Basin: the
Zagros fold-thrust belt, the Zagros imbricate zone (High Zagros) and
the Uramieh-Dokhtar zone [26]. The Folded Zagros is subdivided into
subzones: Lurestan, Izeh, Dezful Embayment and Fars. The study area
(Qutbabad section) is located geologically in the Fars, and about 30
km to the northeast of Jahrum city, southwest Iran. The section was
measured in detail at 28°42 34" N and 53°46°45" E.

Materials and Methods

The biostratigraphy examination of Qutbabad Well at the NE
Jahrum city was investigated using planktonic foraminifera by means
of samples collected in interval of 50 centimetres. The samples include
argillious limestone, Dolomitic Limestone and Limestone. The
microfacies characteristics were described from thin sections in about
2000 rocky samples that were rich in planktonic foraminifera. In fact,
the textural analysis such as grain size, grain composition and funa
assemblages reveal microfacies. The classification of microfacies texture
is basis on the nomenclature of Danham [27]. References of European
on Cretaceous planktonic foraminifera by Caron [28], Premoli Silva
and Verga [29] are the basis for the identifications in this study. The
abbreviations to be used in this study as: Transgressive System Tract
(TST), Maximum Flooding Surface (MFS) and Highstand System
Tract (HST).

Results

Microfacies analysis

The interpretation of depositional environment of the Gurpi,

Tarbur and Sachun Formations is done by microfacies analysis. The
microfacies analyses of all thin sections were observed in microscopic
examination. Based on the textural, allochemical and orthochemical
characteristics, microfacies types were recognized from formations in
this section (Qutbabad section). In classical facies models, a carbonate
ramp is divided to Inner, Middle and Outer ramp [30], and an open
marine is separated into Pelagic and Hemi-pelagic environments.
Microfacies analyses from Qutbabad section of the Gurpi, Tarbur and
Sachun Formations, shows Pelagic, Hemi-pelagic, Outer and Middle
ramp environments. Palaeoenvironmental reconstruction based on the
microfacies approaches a homoclinal carbonate ramp (Middle ramp)
to pelagic deep marine environment for Qutbabad section (Figure 2).
The microfacies in this section are as below:

Microfacies pelagic (MF1): These facies is dominated by planktonic
foraminifera. The existence of only planktonic foraminifera and
aboundant gray micrite matrix indicates the deposition of this group
in deep sea environment. In fact, the specific faunal assemblage and
presence of mud supported textures with high amount of planktonic
forams in this facies suggests pelagic environment. Depositional
textures are represented by wackestone to pack stone.

Microfacies hemi-pelagic (MF2): The Hemi-pelagic facies
(Planktonic, small benthonic foraminifera and oligostegenid
wackestone to packstone) consists of bioclasts of plagic foraminifera,
oligostegenid and small benthonic foraminifera fragments which
indicates Hemi-pelagic marine environment.

Microfacies outer ramp (MF3): This microfacies (Planktonic,
small benthonic foraminifera, wackestone to packstone) is mainly
Middle ramp bioclasts of planktonic and small benthonic foraminifera
without oligostegenid which suggest an outer ramp environment.

Microfacies middle ramp (MF4): Middle ramp facies consists
of benthonic foraminifera, rudist and echinoid debris. This facies is
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Figure 1: Location map of the studied area in Zagros Basin, SW Iran.
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Figure 2: Microfacies type of Gurpi, Tarbur and Sachun Formations in Qutbabad section. a. Microfacies type 1(MF1), Gurpi Formation: Only planktonic
foraminifera, wackestone to packstone. b. Microfacies type 2(MF2), Gurpi Formation: Planktonic, small benthonic foraminifera and oligostegenid wackestone
to packstone. c. Microfacies type 3 (MF3), Gurpi Formation: Planktonic, small benthonic foraminifera, wackestone to packstone. d. Microfacies type 4 (MF4),
Tarbur and Sachun Formations: Large and small benthonic foraminifera, rudist and echinoid debris grainstone to boundstone.

generally formed from grainstone which are associated with bound
stone. In fact, this faces is characterized by medium grained grainstone
to boundstone dominated by large and small benthic foraminifera and
other skeletal constituents include bioclasts deriving from rudist and
echinoids.

Sedimentary Model

Microfacies analyses from Qutbabad section of Gurpi, Tarbur and
Sachun Formations represent the development of a carbonate ramp
(Middle and Outer ramp) and open marine environment during the
Early Campanian-Late Maastrichtian. The facies model presented here
shows a reduce depth from the pelagic, hemipelagic to the middle
ramp with distribution of large and small benthonic foraminifera,
and other important components (Figures 3 and 4). Wackestone to
Pack stone predominate with abundant planktonic foraminifera in the
microfacies 1 (MF1). The presence of micrite texture and the apparent
absence current structures suggest a low energy environment [30].
In the pelagic and hemi pelagic environments (MF1-MF2), faunal
diversity (especially planktonic foraminifera) is high and marine
fauna are such as Globotruacona, Globotruncanita, Rugoglobigerina,
Muricohedbergella, Macroglobigerinelloides, Heterohelix,
Oligostegenid (Calsisphaerula innominata lata) and small foraminifera
such as Minouxia sp., Marssonella sp., Miliolid sp., Bolivina sp. The
middle ramp setting is represented by the grained foraminiferal and
bioclastic grainstone to boundstone dominated by assemblages of
larger foraminifera such as Loftusia, Orbitoides, Ompholocyclus,
Lepidoribitoides, Siderolites (S. calsitrapoides) and small foraminifera
such as Rotalia sp «Bolivinoides sp <Bolivina sp., Cibicides sp.

Planktonic and Benthic Foraminifera Bio Zones

Planktonic Foraminifera are abundant and diverse in samples of
the Gurpi Formation at the studied section. In this study 15 genera
and 28 species of planktonic foraminifera were recognized (Figure
5). Benthic Foraminifera were in this study 12 species in samples of
the Tarbur and Sachun Formations at the Qutbabad section. Non
Foraminifera are Calcisphaerula innominata lata, Rudist debris and
Echinoderm debris. The zonal scheme presented consists of 6 bio zones
of zonation of Caron [28] of Gurpi Formation and 1 bio zone (n0.37) of
zonation Wind [31] for Tarbur and Sachun Formations on the basis of
the biostratigraphic distribution of planktonic foraminifera recognized
in thin sections. Caron's identified zones [28] of Gurpi Formation are:

Globotruncanita elevata partial range zone: The Globotruncanita
elevata partial range zone defines the interval from the last occurrence
of all Dicarinella and the first occurrence of Globotruncana ventricosa
and corresponds to the Early Campanian (Figure 5). The thickness
of the biozone is 53 m. This zone was recorded from Zagros [5] and
Tethys [28]. The assemblage includes: Heterohelix striata, Heterohelix
globolusa, Globotruncanita stuartiformis, Rugoglobigerina rugosa,
Muricohedbergella  holmdelenis, Macroglobigerinelloides  bollii,
Macroglobigerinelloides ~ ultramicrus, = Marginotruncana  sp.,
Gavellinella sp., Marssonella sp.

Globotruncana ventricosa interval range zone: This zone defines
the stratigraphical interval from first occurrence of Globotruncana
ventricosa to the first occurrence of Radotruncana calcarata and
corresponds to the late Early Campanian to early Late Campaninan
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Figure 3: Sedimentary environment model of the Gurpi, Tarbur and Sachun Formations.

(Figure 5). The thickness of the bio zone is 172 m. This zone was recorded
from Tethys [28,32] and is characterized by planktonic foraminiferal
species: Heterohelix globolusa, Heterohelix striata, Globotruncana
bulloides,  Globotruncanita  stuartiformis, = Rugoglobigerina
rugosa, Muricohedbergella holmdelenis, Macroglobigerinelloides
prairiehillensis, Contusotruncana fornicata, Macroglobigerinelloides
bollii, Muricohedbergella monmouthensis, Globotruncanita elevata,
Macroglobigerihelloides ultramicrus, Globotruncana arca, spiroplecta
sp., Archaeoglobigerina blowi, Quinquelolina sp., Bolivinoides sp.,
Rotalia sp., Marssonella sp., Minouxia sp., Calcisphaerula innominata
lata.

Radotruncana calcarata total range zone: This zone defines by
the total range of Globotruncanita calcarata and corresponds to the
late Late Campanian (Figure 5). The thickness of the biozone is 30 m.
This zone was recorded from Tethys [28,32] and is characterized by
planktonic foraminiferal species: Heterohelix globolusa, Heterohelix
striata, Globotruncana bulloides, Globotruncanita stuartiformis,
Rugoglobigerina rugosa, Globotruncana ventricosa, Muricohedbergella
holmdelensis, pseudotextularia elegans, Macroglobigerinelloides
prairiehillensis, Macroglobigerinelloides bollii, Muricohedbergella
monmouthensis, Quinquelolina sp., Bolivina sp., Marssonella sp.,
Minouxia sp., Calcisphaerula innominata lata.

Globotruncanella havanensis partial range zone: The zone is
defined as the interval from the last occurrence of Radotruncana
calcarata to the first occurrence of Globotruncana aegyptica and
corresponds to the early Early Maastrichtian (Figure 5). The thickness
of the biozone is 42 m. This zone was recorded from Tethys [28,32]

and is characterized by planktonic foraminiferal species: Heterohelix
globolusa, Globotruncana falsostuarti, Globotruncanita stuarti,
Heterohelix striata, Globotruncana bulloides, Globotrunconita
stuartiformis, Rugoglobigerina rugosa, Globotruncana ventricosa,
muricohedbergella  holmdelensis, Contusotruncana  fornicata,
Muricohedbergella monmouthensis, Bolivinoides sp., Marssonella sp.,
Minouxia sp.

Globotruncana aegyptiaca interval range zone: The
Globotruncana aegyptiaca zone is defined as the interval from the
first occurrence of Globotruncana aegyptiaca to the first occurrence of
Gansserina gansseri and corresponds to the Early Maastrichtian (Figure
5). The thickness of the biozone is 134 m. This zone was described from
Tethys [28,32] and is characterized by planktonic foraminiferal species:
Heterohelix globolusa, Globotruncana falsostuarti, Globotruncanita
stuarti, Heterohelix striata, Globotruncana bulloides, Globotruncanita
stuartiformis, Rugoglobigerina rugosa, Globotruncana ventricosa,
Muricohedbergella holmdelensis, Muricohedbergella monmouthensis,
pseudotextularia elegans, Macroglobigerinelloides prairiehillensis,
Contusotruncana fornicata, Globotruncana lapparanti,
Macroglobigerinelloides  bollii, Gavellinella sp., Bolivina sp.,
Bolivinoides sp., Rotalia sp., Cibicides sp., Marssonella sp., Minouxia sp.

Gansserina gansseri total range zone: This zone defines by
the total range of Gansserina gansseri and corresponds to the Late
Maastrichtian (Figure 5). The thickness of the biozone is 28 m. This
zone was described from Tethys [28,32] and is characterized by
planktonic foraminiferal species: Globotruncanita stuarti, Heterohelix
globolusa, Globotruncanita conica, Bolivina sp., Rotatia sp.
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Figure 4: General distribution of Planktonic, Benthonic and Foraminiferal for Campanian-Maastrichtian in Qutbabad section.

Discussion

Omphalocyclus sp.-Loftusia sp. assemblage zone (no.37)

Wynd 's identified zone [31] of Tarbur and Sachun Formations
is Omphalocyclus sp. — Loftusia sp. assemblage zone (no.37). Abyat
[33] introduced the zone for Tarbur Formation as: Omphalocyclus
macroporus— Loftusia sp. assemblage zone. The thickness of this
biozone is 322 m. The most important assemblage fossils in the
biozone are: Valvulammina sp., Bolivina sp., Bolivinoides sp.,
Rotalia sp., Cibicides sp., Marssonella sp., Minouxia sp., Dicyclina
sp., Lepidorbitoide socialis, Marsonella oxycona, Idalina antiqua,
Dictyoconus sp., Quinquelolina sp., Echinioids sp., spicule Sponge,
Gastropoda debris, Coral debris, Rudist debris. The age of zone is Late
Maastrichtian (Figure 5).

Sequence stratigraphic interpretation: A sequence stratigraphic

framework includes unites that resulting from the interplay of
accommodation and sedimentation [34]. These are unites of TST
(Transgressive System Tract), MFS (Maximum Flooding Surface)
and HST (Highstand System Tract) which are bounded by sequence
boundary SB1 (a type 1 of sequence boundary) or SB2 (a type 2 of
sequence boundary). SB1 is an unconformity, and SB2 is a conformity
boundary. The study of vertical variations in the microfacies of
formations has shown four sedimentary sequences. In this succession,
the lower boundary of sequence, Gurpi Formation is identified
by argillious limestone from Ilam Formation by SB2, and upper
boundary of Sachun Formation, the end of succession, is recognized by
SB1(Figure 6). The sequences stratigraphic are as below:

Sequence 1: The sequence one is 225 m thick and Early Campanian-
early Late Campanian in age. This sequence can be divided into TST
(55 m) and HST (170 m). The TST is characterized by microfacies 1
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Figure 5: Planktonic and Benthic Foraminifera of the Gurpi, Tarbur and Sachun Formations in Qutbabad section, Zagros Basin (Fars Province), Iran. The
species in figure are: a-b. Globotruncanita elevata (dependent on: Globotruncanita elevata Partial Range Zone), c-d. Globotruncana ventricosa (dependent on:
Globotruncana ventricosa Interval Range Zone), e-f. Radotruncana calcarata (dependent on: Radotruncana calcarata Total Range Zone), g-h. Globotruncanella
havanensis (dependent on: Globotruncanella havanensis Partial Range Zone), i-j. Globotruncana aegyptiaca (dependent on: Globotruncana aegyptiaca
Interval Range Zone), k-I. Gansserina gansseri (dependent on: Gansserina gansseri Total Range Zone), m-n. Omphalocyclus sp., o. Loftusia sp. (dependent
on: Omphalocyclus sp. — Loftusia sp. assemblage zone (no.37)).

J Earth Sci Clim Change, an open access journal Volume 9 + Issue 1+ 1000449
ISSN: 2157-7617



Citation: Fazli L, Senemari S (2018) Biostratigraphy and Sequence Stratigraphy of Campanian and Maastrichtian Succession, Qutbabad Well,
Zagros (Iran). J Earth Sci Clim Change 9: 449. doi: 10.4172/2157-7617.1000449

Page 7 of 9

= a
2T
o= ‘:_-: Texturs - ity ey Sedimentary [@
8 & en i ke — Planktonic foraminifera — |Benthic foram
= = = [¥] pis
= | s 1 = s
BE2 £ (B 2 |§
I =1 -1 i
o] Ay gl 3
x 7
i3 2 w50
] = !
[ - w
B ] -n z z l
ﬁ 500 & T1l:3
T | =2=T
‘5. T TIE T3
=
g 520 1| |1t=
+ =i
5 [ z
ﬁ § g :
] g S ] I : =
.g'
g. T - Tl4
a _-_i -
5 d 1
] e ‘a 200 |- E =
k] ﬁ T 1=
W r IT = =& =
% é o T Tl -
i 8 50 HE
p
- ‘i‘-
W Crare ror o 500 -= T 7.‘ |
carrori g= ) 1 |
- -
& B et
‘lyf & ﬁ = - : 1 =
i &, 1 * - = =Fla
] s B aQ +
o L 1000 -
[ [C - ol 1 - |
I GRAHE ¥ AN LS ) by i
1050 flatli=l 4t = = i
- =1 2| % - : .
Anarorsic * 3 ¥ IIw T iE T
— 1100 i 1 1] L
£ B - | 5 gLl -
el + +|x |
b . Tl § HTlt |
1130 T : 1
| . {1™
] 1] ny 2
; i 1200 3
i 19 z
| i 1 Y L |
(L] o = F
3 1250 f 45
T
i i
1300 i 41
e = -
Gl thbveiss LB L l
1 1 A 40m
I 1330 =
T Ea
3l = ;:1¢:q:: 1 'ﬁ
LER 3

Figure 6: Gurpi, Tarbur and Sachun Formations sequence stratigraphy in Qutbabad section, Zagros Basin (Fars Province), Iran. The species in figure are:
1. Dicarinella asymetrica, 2. Macroglobigerinelloides bollii, 3. Globotruncanita stuartiformis, 4. Globotruncanita elevata, 5. Muricohedbergella holmdelenis, 6.
Marginotruncana sp., 7. Heterohelix striata, 8. Macroglobigerinelloides ultramicrus, 9. Rugoglobigerina rugosa, 10. Heterohelix globolusa, 11. Globotruncana
ventricosa, 12. Macroglobigerinelloides prairiehillensis, 13. Globotruncana bulloides, 14. spiroplecta sp., 15. Contusotruncana fornicata, 16. Archaeoglobigerina
blowi, 17. Muricohedbergella monmouthensis, 18. Globotruncana arca, 19. Radotruncana calcarata, 20. Pseudotextularia elegans, 21. Globotruncanita stuarti,
22. Globotruncanella havanensis, 23. Globotruncana falsostuarti, 24. Globotruncana aegyptica, 25. Globotruncana lapparanti, 26. Globotruncanita conica, 27.
Contusotruncana contusa, 28. Gansserina gansseri, 29. Gavellinella sp., 30. Marssonella sp., 31. Bolivinoides sp., 32. Quinquelolina sp., 33. Rotalia sp., 34.
Minouxia sp., 35. Bolivina sp., 36. Bolivinoides darco., 37. Sidrolites calcirapoides, 38. Loftusia sp., 39. Omphalocyclus macroporus, 40. Raphydionina sp., 41.

Calcisphaerula innominate lata, 42. Rudist debris, 43. Echinoderm debris.

and 2 with wackestone to packstone textures. The open marine fauna
show a rising sea level which equivalent to the TST. The microfacies 2
continuing in HST. The wackestone to packstone of the microfacies
3 (HST) with planktonic and small benthonic foram overlies the
microfacies 2. In fact, these sediments (TST and HST) were mostly

deposited in a pelagic and hemi-pelagic environment. The upper
part of the HST indicate possibly outer ramp with a type 2 sequence
boundary (SB2). This sequence of Gurpi Formation has been deposited
in interval bio zones of Globotruncanita elevata (Early Campanian)
and Globotruncana ventricosa (late Early Campanian to early Late
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Campaninan) of zonation of Caron [28] equivalent to biozone no.33
(Globotruncanita elevata/ Campanian) of zonation of Wind [31].

Sequence 2: The second sequence is about 68 m thick and late Late
Campanian-early Early Maastrichtian in age. This sequence can be
divided into TST (30 m) and HST (38 m). This depositional system
includes argillious limestone rocks of the microfacies 1 and 2 are
interpreted as deposits formed during a period of sea level rise (TST).
The wackestone to packstone textures of the microfacies 2 is continuing
until end of HST. These sediments were mostly deposited in hemi-
pelagic and are interpreted as deposition of the HST with sequence
boundary SB2. This sequence of Gurpi Formation has been deposited
in interval biozones of Radotruncana calcarata (late Late Campanian)
and Globotruncanella havanensis (early Early Maastrichtian) of
zonation of Caron [28].

Sequence 3: The thickness of the third sequence is 242 m and its
microfacies can be divided into TST (75 m) and HST (167 m). The age
of sequence is Early Maastrichtian. There is a conformity boundary
(SB2: type 2 of sequence boundary) at the start of sequence. The
microfacies 1, 2 and 3 in the basal part of the sequence are interpreted
as TST. This microfacies includes pelagic, hemi-pelagic and outer ramp
environments. The microfacies 3 continue in HST with planktonic
and small benthonic foram wackestone to packstone. The upper part
of the HST indicate middle ramp (microfacies 4) with large and small
benthonic foram, rudist and echinoid grainstone to bound stone.
There is an unconformity (SB1) at the end sequence. This sequence of
Gurpi and Tarbur Formations has been deposited in interval bio zones
of Globotruncana aegyptiaca and Gansserina gansseri of zonation of
Caron [28] equivalent to bio zones no.39 (Globotruncanita stuarti-
Pseudotextularia varians) and lower part of no.37 zone (Omphalocyclus
macroporus- loftusia sp.) of zonation of Wind [31].

Sequence 4: The thickness of sequence 4 is 256 m and can be
divided into TST (54 m) and HST (202 m). The age of sequence is
Late Maastrichtian. The basal part of the sequence is interpreted as the
TST. This sequence includes limestone, dolomitic limestone, argillious
limestone and anhydritic dolomite deposits of the microfacies 4,
deposited in the Middle (ramp/shelf) environment. This microfacies
includes large and small benthonic foram, rudist and echinoid with
grainstone to boundstone textures. The microfacies 4 in the basal
part of the sequence interpreted as TST, and is continues until the
end sequence (HST). There is an unconformity or SB1 (type one of
sequence boundary). This sequence of Sachun Formation has been
deposited in interval biozone of Omphalocyclus macroporus- loftusia
sp. assemblage zone (n0.37) of zonation of Wind [31].

Conclusion

In this study, the Early Campanian-Late Maastrichtian deposits of
the Gurpi, Tarbur and Sachun Formations at the Qutbabad section in
the interior Fars in Iran were studied in detail with regard to microfacies,
biostratigraphy and sequence stratigraphy. Planktonic foraminifera
which are suitable tool of biozonation were used for biostratigraphy
leading to accurate time scale of each formation. Based on the obtained
planktonic and benthic foraminifera, seven biostratigraphic zones (6
bio zones of zonation of Caron [28] of Gurpi Formation and 1 bio
zone of zonation of Wynd [31] for Tarbur and Sachun Formations) are
proposed for the Early Campanian to Late Maastrichtian interval in the
Qutbabad section. The following zones are proposed: Globotruncanita
elevata (Early Campanian), Globotruncana ventricosa (late Early
Campanian to early Late Campaninan), Radotruncana calcarata
(late Late Campanian), Globotruncanella havanensis (early Early

Maastrichtian), Globotruncana aegyptiaca (Early Maastrichtian),
Gansserina gansseri (Late Maastrichtian) of zonation of Caron [28]
for Gurpi Formation, equivalent to biozones no.33 (Globotruncanita
elevata/ Campanian), no.39 (Globotruncanita stuarti- Pseudotextularia
varians/ Maastrichtian) of zonation of Wynd [31] and also no.37 zone
(Omphalocyclus macroporus- loftusia sp.) of zonation of Wynd [31]
for Tarbur and Sachun Formations. On the basis of thin section studies
of the formations, 4 main microfacies have been recognized. On the
basis of the microfacies, four sequences have been recognized in the
Upper Cretaceous Qutbabad section of Gurpi, Tarbur and Sachun
Formations. These Formations has been deposited in an open marine
depositional setting of Pelagic, Hemi-pelagic, Outer and Middle ramp.
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