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Introduction:

Extensive studies have been made in the past and are still in progress to understand the depositional history of the Late Paleocene-
Early Oligocene deposits of the Pabdeh Formation (James and Wynd 1965; Motiei 1995; Babazadeh et al 2010; Behbahani et al
2008; Behbahani et al 2011; Sadeghi and Hadavandkhani 2010; Parandavar et al 2014; Ahifar and Amiri Bakhtiar 2015; Mohseni
and Al-Aasm 2004; Mohseni et al 2011). One study of particular relevance to this work is Mirzaee Mahmoodabadi et al (2010) in
which they presented regional sequence stratigraphic model for this formation in Dashte—Arjan region Fars, Zagros (Mirzaee

Mahmoodabadi et al 2010). The study area of this paper is located in the Gurpi anticline (49°19'9.5" E and 32° 25'0.2" N), about

45 km to the north of the town of Lali. Lithologically the Pabdeh Formation consists of purple and white to yellowish marl, marly
limestone and thin- to thick-bedded limestone, rich in planktonic foraminifera. Due to lack of any evidence for continental erosion
or subaerial exposure, it is believed that the Pabdeh Formation conformably overlies the Gurpi Formation and is conformably

overlaid by the Asmari Formation.

Material and Method:

In this study facies analysis is based on field observation and
was complemented by petrographic examination of specific
lithologies. The terminology of Dunham (1962) is used here
to describe the textures of carbonate-dominated facies.

Facies types and stacking pattern were classified based on
sequence stratigraphic concepts (Catuneanu 2006; Haq 1991;
Hunt and Tucker 1992, 1995; Embry 1995; Embry and Myers
1996; Helland- Hansen and Gjelberg 1994; Van Wagoner et
al. 1988). System tracts and depositional sequence were
determined based on facies trends, stacking pattern, identify
key surfaces and lithological changes.

The time interval of each sequence and time boundaries
of Paleocene/Eocene and Eocene/Oligocene are determined
based on the presence and extinction of planktonic species.
Presence and extinction of planktonic species in the Pabdeh
Formation are adapted with Berggren et al. (1995). In
addition, the presence and extinction of planktonic species in
the Pabdeh Formation has been compared with
biostratigraphic studies of Babazadeh et al (2010) in south
east of Shiraz and Sadeghi and Hadavandkhani (2010) in the
northwest of Izeh. In general, due to the presence of species
Morozovella valascoensis in the upper part of the Gurpi

Formation, the age of this unit is suggested to be of Upper
Paleocene. In this study, the presence of species formosa
Morozovella is used to determine the Paleocene/Eocene
boundary. Hantkenina-out and Lepidocyclinid-in events are
considered here to mark the Eocene/Oligocene boundary.

Discussion of Results and Conclusions:

Based on lithology, characteristic textures, biogenic
components and sedimentary features, three facies including
pelagic, hemipelagic and calciturbidite were identified for the
Late Paleocene-Early Oligocene deposits of the Pabdeh
section. These facies were deposited in a deeper marine
environment.

Mirzaee Mahmoodabadi et al (2010) have identified two
depositional sequences for the Pabdeh Formation in Dashte—
Arjan region, Fars, Zagros. In this study, based on facies
analysis and field observations, 7 complete and 2 incomplete
depositional sequences are distinguished within the Pabdeh
Formation, Lali area. Regarding the ages obtained from
microfossils, sequences P1 and P2, and LST and FSST of
sequence P3 are of Paleocene in age. Based on identification
of planktonic foraminifera, TST, HST and FRWST of
sequence P3 and sequences P4, P5, P6, P7 and P8 were
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deposited during Eocene. The sequence P9 shows an age of
Late Eocene-Early Oligocene. All sequences begin with SB,
excluding sequence P3 and P4; SB, and TS surfaces coincide
with each other. The Deepest mfs belongs to the sequence P3
that is associated with remarkable abundance of primary and
authigenic glauconite minerals. Relative sea-level curves in
most sequences, except for sequences P3, P8 and P9 exactly
correlate with standard global sea level curveary. The role of
syn-sedimentary tectonic activities and sea-level oscillations,
probably, are responsible for deposition of sequences P3, P8
and P9 in the Zagros basin.

Keyword: Gurpi anticline, Pabdeh Formation, Sedimentary
environment, Sequence stratigraphy, Paleocene-Oligocene
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Legened Facies

Phosphatized Bioturbated Bioclast (Globorotalid Globigerinid) Packstone (P1)

Glauconitic Bioclast (Globigerinid) Packstone (P2)

Chertified Phosphatic Bioclast (Globorotalid Globigerinid) Packstone (P3)
Bioclast (Planktonic Foraminifera) Wackestone / Packstone(P4)
Bioturbated Pelloidal Bioclast (Globorotalid Globigerinid) Wackestone (P5)

Bioturbated Pelloidal Bioclastic (Planktonic Foraminifera) Wackestone (P6)
Bioclastic (Planktonic Foraminifera) Pellet Wackestone (P7)
Pelloidal/ Pellet Wackestone (P8)

Planktonic Fossiliferous Lime Mudstone (P9)

Bioclastic (Planktonic Foraminifera) Pellet Packstone (P)

Pellet Packstone( P)
Bioclastic (Planktonic Foraminifera) Wackestone (P)
Bioturbated Bioclast (Globorotalid Globigerinid) Packstone (H1)

Pelloidal Bioclast (Globorotalid Globigerinid) Packstone (H2)
Chertified Phosphatic Bioclast (Globigerinid)Packstone (H3)

Biotubated Pelloidal Bioclast (Globorotalid Globigerinid) Wackestone (H4)

Bioclastic (Planktonic foraminifera) Pelloidal Wackstone (HS)

aslsl =YA JS.:.
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Legend Facies

Bioclast (Benthic and Planktonic foraminifera) Packstone /Grainstone (T1)

b}
b |
b |

s Lepidocyclinid Bioclast Packstone (T2)

Chertified Phosphatic Bioclastic (Planktonic foraminifera) Intraclastic Wackestone (T3)

Bioturbated Pelloidal/ Pellet Bioclast (Globorotalid Globigerinid) Wackestone (T4)
Bioclastic (Benthic and Planktonic foraminifera) Pelloidal/Pellet Wackestone (T5)

Bioclast Packstone / Fossiliferous Pelloidal wackestone (Tempestite deposits)

E
s

Chertified Phosphatic Bioclast Packstone / Fossiliferous Lime Mudstone (Tempestite deposits)

b =
s
*
ot

Bioclast Packstone/ Fossiliferous Lime Mudstone (Tempestite deposits)

Phosphatic Glauconitic Bioclast Packstone /Fossiliferous Lime Mudstone /
Bioclast Wackestone (Tempestite deposits)

Phosphatic Bioclast Packstone /Fossiliferous Lime Mudstone (Tempestite deposits)

Bioclast Packstone /Bioclastic Wackestone (Tempestite deposits)

* %
b =
b o

Bioclast Wackestone/Fossiliferous Lime Mudstone (Tempestite deposits)

alsl YA S

References

Adams C.G. and Bourgeois E. 1967. Asmari
biostratigraphy, Geological and Exploration
Iranian  Oil Offshore Company. Report.
1074, Unpublished.

Ahifar A. and Amiri Bakhtiar H. 2015. Calcareous
nannofossil  biostratigraphy of  Pabdeh

planktonic foraminifera, Stratigraphy and
Sedimentology Researches 26: 145-158 (in
Persian).

Behbahani R. Khodabakhsh S. Mohseni H.
Atashmard Z. and Moghadasi A.A.R. 2008.
Ichnofossils and ichnofacies of Pabdeh
Formation in NW Ilam, west Iran. Journal of

Alizadeh

Formation at Gurpi anticline. Iranian Journal
of Geology 95: 107-120 (in Persian).

B. and Moradi M. 2007. Geochemical
evaluation of Pabdeh Formation in oilfields
of Zeloi and Ahwaz. Shahid Chamran
University Journal of Science 17: 33-45 (in
Persian).

Babazadeh A. Baharan S. Parvaneh Shirazi Nezhad M.

and Bahrami M. 2010. Biostratigraphy of the
Pabdeh Formation in Tang-e-Zanjiran
section  (southeast Shiraz) based on

Science (University of Tehran) 34: 103-112 (in
Persian).

Behbahani R. Khodabakhsh S. Mohseni H.
Atashmard Z. and Moghadasi A.A.R. 2011.
Evidences of tempestite and turbidite deposits
in Pabdeh Formation, north and southwest of
Zagros basin. Journal of Science (University of
Tehran) 27: 73- 96 (in Persian).

Behzadnia M. 2010. Petrology and sedimentary
environment of Amirn Formation, in type
section (Amiran anticline- North of the town of



\Ya¢ QLZ.M) LC)LR eJLs..: L?«&Lﬁ eJLe..: Lr}w)wd\.w Lw&igﬂ)}d)@}% L;hg:"h}}.‘. VY

Pol Dokhtar). MSc thesis, Islamic Azad
University, Zahedan, 108 p (in Persian).
Berggren W. A. Kent D. V. Swisher C. C. and Aubrey
M. P. 1995. A revised Cenozoic
geochronology and chronostratigraphy. In:
Berggren W. A. Kent D. V. Swisher C. C.
11, Aubry M.-P. and Hardenbol J (Eds.),
Geochronology, Time Scales and Global
Stratigraphic Correlation: SEPM (Society
for  Sedimantary  Geology)  Special

Publication, 129-212.

Catuneanu O. 2006. Principles of Sequence
Stratigraphy:  (first  edition)  Elsevier,
Amsterdam, 375 p.

Catuneanu O. Abreu V. Bhattacharya J.P. Blum M.D.
Dalrymple R.W. Eriksson P.G. Fielding
C.R. Fisher W.L. Galloway W.E. Gibling
M.R. Giles K.A. Holbrook J.M. Jordan R.
Kendall C.G.St.C. Macurda B.O.J.
Martinsealln A.D. Neal Mi.J.E. Nummedal
D. Pomar L. Posamentier H.W. Pratt B.R.
Sarg J.F. Shanley K.W. Steel R.J. Strasser
A. Tucker M.E. and Winker C. 2009.
Towards the standardization of sequence
stratigraphy. Earth-Science Reviews 92: 1-
33.

Dunham R.J. 1962. Classification of carbonate rocks
according to depositional texture. AAPG
Mem 1: 108-121.

Embry A.F. 1995. Sequence boundaries and sequence
hierarchies: problems and proposals. In:
Steel R.J. Johannesson Felt V.L. and
Mathieu E.P.C. (Eds.), Sequence
Stratigraphy on the Northwest European
Margin, Norwegian Petroleum Society
Special Publication, 5: 1-11.

Emery D. and Myers K.J. 1996. Sequence Stratigraphy.
Blackwell Science, Oxford, 297 p.

Flugel E. 2010. Microfacies of carbonate rocks,
Analysis, Interpretation and application.
Springer, Berlin, 976p.

Folk R.L. 1959. Practical petrographic classification of
limestones, Am Assoc Pet Geol Bull, 43: 1-
38.

Folk R.L. 1962. Spectral subdivision of limestone
types. In: Ham W.L. (Eds.), Classification of
carbonate rocks, American Association of
Petroleum Geologists Memoir, 62-84.

Hagq B.U. 1991. Sequence stratigraphy, sea level
change and sign can for the deep sea.
Sediment, 12: 3-39.

Helland-Hansen W. and Gjelberg J.G. 1994
Conceptual basis and variability in sequence
stratigraphy: a  different  perspective.
Sedimentary Geology, 92: 31-52.

Hunt D. and Tucker M.E. 1992, Stranded

parasequences and the forced regressive
wedge systems tract: deposition during base
level fall. Sedimentary Geology, 81: 1-9.

Hunt D. and Tucker M.E. 1995. Stranded
parasequences and the forced regressive
wedge systems tract; deposition during base
level fall-reply. Sedimentary Geology, 95:
147-160.

James G.A. and Wynd J.G. 1965. Stratigraphic
Nomenclature of Iranian Oil Consortium
Agreement Area. AAPG Bull, 49: 2182-
2245,

Kendall C.G.St.C. and Schlager W. 1981. Carbonates
and relative changes in sea level. Marine
Geology, 44:181-212.

Khavari Khorassani M.P. Hadavi F. Ghasemi-Nejad E.
and Mousavi-Harami R. 2014.
Biostratigraphy and Paleoecological Study
of Pabdeh Formation in Interior Fars, Zagros
Basin, Iran. Open Journal of Geology 4:
571-581.

Kolla V. Posamentier H.W. and Eichenseer H. 1995.
Stranded parasequences and the forced
regressive wedge systems tract: deposition
during base- level fall- discussion.
Sedimentary Geology 95: 139-145.

Mancini E.A. and Tew B.H. 1997. Recognition of
maximum  flooding events in  mixed
siliciclastic-carbonate  systems: Key to
global  chronostratigraphic  correlation.
Geology, 25: 351-354.

Mirzaee Mahmoodabadi R. Afghah M. and Saeedi S.
2010. High Resolution Sequence
Stratigraphy and Depositional Environment
of Pabdeh Formation in Dashte — Arjan Area
(Shiraz, Fars, Zagros, Iran). World Academy
of Science, Engineering and Technology
4(11): 782-786.

Mohseni H. and Al —Aasm I.S. 2004. Tempestite
deposits on a storm — influenced carbonate
ramp: an example from the Pabdeh
Formation (Paleogene), Zagros Basin, SW
Iran. Journal of Petroleum Geology, 27(2):
163-178.

Mohseni H. Behbahani R. Khodabakhsh S. and
Atashmard Z. 2011. Depositional
environments and trace fossil assemblages in
the Pabdeh Formation (Paleogene), Zagros
Basin, Iran. Neues Jahrbuch fur Geologie
und Palaontologie 262(1):59-77.

Motiei H. 1995. Petroleum geology of Zagros. Geol.
Survey of Iran, 1009 p (in Persian).
Parandavar M. Mahanipur A. Aghanabati S. A. and
Hosseini S.  A.  2014. Calcareous
Nannofossils Biostratigraphy of the Upper
Part of Gurpi Formation- Lower Part of



‘¥ S g s el ke S (S 5 g Slalass sloslat s o 5 4

Pabdeh Formation (Purple shale) at the
North-East of Gurpi Anticline. Geosciences
Scientific Quarterly Journal, 89: 187-198 (in
Persian).

Plint A.G. and Nummedal D. 2000. The falling stage
systems tract: recognition and importance in
sequence stratigraphic analysis. Geological
Society, London, Special Publications,
172:1-17.

Posamentier H.W. Allen G.P. James D.P. and Tesson
M. 1992. Forced regressions in a sequence
stratigraphic framework: concepts,
examples, and exploration signifi- cance.
The American Association of Petroleum
Geologists Bulletin, 76: 1687—-1709.

Sadeghi A. and Hadavandkhani N. 2010.
Biostratigraphy of Pabdeh Formation in
Emamzadeh Soltan  Ebrahim  section,
northwest of lIzeh city in Khuzestan
province, southern lIran. Iranian Journal of
Geology, 15: 81-98 (in Persian).

Salsani A. 2012. Biostratigraphy and paleoecological
foraminiferal regarding its relationship
with Phosphate- bearing bed Pabdeh
Formation of the Lar Mountain (North of
Gachsaran).  MSc  thesis,  Kharazmi
University, Tehran (in Persian).

Tabatabaei H. Motamed A. Soleimani B. and Kamali
M. 2012. Chemical Variation during Pabdeh
Formation Deposition, Zagros Basin: Gurpi-
Pabdeh-Asmari Boundaries determination
and Paleoenvironmental Condition. Journal
of Geology & Geosciences, 1:1-8.

Vail P.R. Audemard F. Bowman S.A. Eisner P.N.
Perez-Cruz C. 1991. The stratigraphic
signatures of tectonics, eustasy and
sedimentology - an overview. In: Einsele G.
Ricken W. and Seilacher A (Eds.), Cycles
and Events in Stratigraphy, InSpringer-
Verlag, Berlin Heidelberg, 617-659

Van Wagoner J.C. Posamentier HW. Mitchum R.M.
Vail P.R. Sarg J.F. Loutit T. Hardenbol J.
1988. An overview of the fundamentals of
sequence stratigraphy and key definitions.
In: Wilgus C.K. Hastings B.S. Kendall
C.G.St.C. Posamentier H.W. Ross C.A. Van
Wagoner J.C. (Eds.), Sea-level changes: an
integrated  approach: SEPM,  Special

Publication, 39-45.



W“W QLZ.M) LC)LR eJLs..: L?«&Lﬁ eJLe..: Lr}w} el d\.w wag}.ﬂ)} ‘5)@;4..:’: L;hg:"h}}.‘.






