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Abstract 

Biostratigraphic analysis based on calcareous nannofossils was undertaken in Kuh-e Asmari 

section, located in the southeastern Masjed Soleyman in Zagros Basin. In this regard, for the 

first time the calcareous nannofossils of upper part of  the Pabdeh Formation and lower part of 

the Asmari Formation have been studied. The stratigraphic interval studied includes shale, 

marl, tufa and stromatolite facies in upper part of the Pabdeh Formation, these deposits are 

covered by transitional zone (shale and marl) of the lower part of the Asmari Formation. In this 

study, Paleogene calcareous nannofossil assemblages comprising 47 species belonging to 16 

genera were identified. This confirms the existence of bio zones NP22, NP23 (upper part of the 

Pabdeh Formation) and NP25, NN1, NN2 (lower part of the Asmari Formation), which 

suggests the age of early Oligocene (Rupelian) for the top of the Pabdeh Formation and late 

Oligocene (Chattian)-early Miocene (Aquitanian) for the lower part of the Asmari Formation. 

Therefore, a biostratigraphic hiatus has been determined between Pabdeh and Asmari 

formations. 
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1. Introduction 

The Zagros Basin is extending for about 2000 km 

from eastern Turkey to the Makran in southern Iran 

(Motiei 2003). This basin is located at the collisional 

region of the Arabia and Eurasia blocks and includes 

very thick marine sediments with hydrocarbon 

source rocks and reserviors (Bordenave and Hegre  

2010). The Dezful Embayment is a part of this basin, 

which located in the southwest Iran. The Pabdeh 

Formation as one of the source rocks in this basin 

has received the attention of most scientists since a 

long time ago (Motiei 2003; Kamali et al. 2006; 

Khoshnoodkia et al. 2010; Sadeghi and 

Hadavandkhani 2011; Alizadeh et al. 2012; 

Soleimani et al. 2013). These paleontologists did not 

identify any bio-zone in this formation, and they 

have recognized the boundary continuously for the 

Pabdeh and Asmari formations. The term Pabdeh 

Formation has been introduced by James and Wynd 
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(1965) for argillaceous limestone, shale and marly 

limestone, exposed at the Tang-e Pabdeh from the 

southeastern part of Pabdeh Mountain, north of the 

Lali oilfield. The Asmari Formation is also one of 

the most important oil reservoirs at the Zagros Basin 

in southwestern Iran. The type section of the Asmari 

Formation, measured in the Tang-e-Gele Torsh 

outcrop in Khuzestan province consists of 314 m of 

limestones, dolomitic limestones, and argillaceous 

limestones (Motiei 2003). The Asmari Formation 

conformably covered the deeper facies of the Pabdeh 

Formation and is itself overlain by sediments of 

Gachsaran Formation (Darvishzadeh 1992). Previous 

paleontological studies of the Zagros Basin Tertiary, 

and particularly of the Pabdeh and Asmari 

formations, have been mostly based on foraminifera 

and macrofossils (e.g., Motiei 1994, 1995; 

Aghanabati 2004); micro-fauna of Asmari Formation 

were studied by various micro palaeontologist (e.g., 

Wynd 1965; Adams and Bourgeois 1967; 

Darvishzadeh et al. 2007; Khosrowtehrani 2008; 

etc.). According to Amin-Rasouli et al. (2012), based 

on paleobathymetric data in the Kuh-e Asmari, the 

rate of reduction in water toward the top of the 

Pabdeh Formation is synchronous with global sea 

level fall which caused an accumulation of shallow 

deposits to the upward. In recent years, several 

studies well characterize the Paleogene interval 

biostratigraphy (e.g., Hadavi et al. 2007; Khavari 

Khorassani et al. 2014; Senemari and Bakhshandeh 

2014; Ahifar et al. 2015; Fazli and Senemari 2018; 

Razmjooei et al. 2018). These studies have improved 

local stratigraphy and also provided ages for the 

geological time scale. But despite extensive studies 

based on calcareous nannofossil, the biostratigraphy 

of Paleogene calcareous nannofossils in the Kuh-e 

Asmari section is still very poorly investigated. 

Therefore, this study is the first evaluation based on 

calcareous nanofossils in the Pabdeh Formation and 

transitional zone in this region. This research focuses 

on the calcareous nannofossil assemblages and the 

biostratigraphic zones of the upper part of the 

Pabdeh Formation (UPF) and the lower part of the 

Asmari Formation (LAF) (highlights bio-events) as 

well as identifying the correlating of these bio-zones 

with global standard zoning schemes. 

2. Geological setting 

The sequence discussed in this paper, is located in 

the Khuzestan Province and covers the area between 

longitudes 49 °30′- 50 °00′ E and latitudes 31°30′- 

32°00′N in sheet of Kuh-e Asmari (Figs. 1, 2). The 

coordinates for the base of the section is 31°43′ N 

and longitude 49°34′ E, about 34 km southeast of 

Masjed Soleyman in Kuh-e Asmari section. In this 

study, the Pabdeh Formation is covered 

unconformably by anhydrite and transitional zone of 

the Asmari Formation. The samples for the present 

study were taken almost every 1–2 m from the 

sequence of the upper part of the Pabdeh Formation 

and lower part of the Asmari Formation in the 

studied section. 

3. Material and methods 

A total of 135 samples were collected from 135m 

thick Pabdeh/Asmari boundary, 50 samples were 

studied from the upper part of Pabdeh Formation and 

85 samples were studied from the lower part of the 

Asmari Formation. Samples were prepared following 

the standard smear slide method (Bown and Young 

1998). In this study, all slides were studied under 

crossed polarized light and the plane polarized light 

of BH2 Olympus microscope at ×1000 magnification 

and photographed by digital camera. The taxa in the 

present study are illustrated in Plate (Fig. 3). For the 

identification of taxa, bibliographic references Perch-

Nielsen (1985) have been used. For biostratigraphic 

analysis references of Martini (1971), Perch-Nielsen 

(1985), Okada and Bukry (1980) have been applied.     
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Fig 1: Approximate geographical location of the studied section (Derived from the site Google earth). 

 

 

Fig 2: General geologic map of studied area, Pabdeh Formation and Asmari Formation 

(Scale: 1:100,000, Kuh-e Asmari, Sheet No. 20825). 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

g.
in

io
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                             3 / 12

http://jpg.inio.ac.ir/article-1-541-en.html


Senemari / Nannostratigraphy in the Pabdeh and Asmari formations transition… 

12 

 

 

Fig 3: All figures light microghraphs × 1000, the taxa considered in the present figure are referenced in Perch-Nielsen 

(1985); Scale bar: 5µm, 

(1) Triquetrorhabdulus carinatus Martini, 1965; (2) Discoaster druggii Bramlette and Wilcoxon, 1967; (3) Zygrhablithus 

bijugatus (Deflandre in Deflandre and Fert, 1954) Deflandre, 1959; (4) Sphenolithus calyculus Bukry, 1985,                     

(5) Sphenolithus ciperoensis Bramlette and Wilcoxon, 1967; (6) Sphenolithus moriformis (Brönnimann & Stradner, 

1960) Bramlette & Wilcoxon, 1967; (7) Sphenolithus capricornutus Bukry & Percival 1971; (8) Helicosphaera euphratis 

Haq, 1966; (9) Sphenolithus dissimilis Bukry and Percival, 1971; (9) Biantholithus sparsus Bramlette & Martini, 1964; 

(10) Sphenolithus delphix Bukry 1973; (11) Sphenolithus dissimilis Bukry and Percival, 1971; (12) Coccolithus pelagicus 

(Wallich 1877) Schiller, 1930; (13) Cyclicargolithus abisectus (Muller, 1970) Wise, 1973; (14) Reticulofenestra bisecta 

(Hay, Mohler and Wade, 1966) Roth, 1970; (15) Discoaster deflandrei Bramlette & Riedel, 1954; (16) Pontosphaera 

multipora (Kamptner, 1948 ex Deflandre in Deflandre & Fert, 1954) Roth, 1970; (17) Helicosphaera ampliaperta 

Bramlette and Wilcoxon, 1967; (18) Helicosphaera recta (Haq, 1966) Jafar & Martini, 1975; (19) Reticulofenestra 

umbilicus (Levin, 1965) Martini & Ritzkowski, 1968; (20) Sphenolithus pseudoradians Bramlette & Wilcoxon, 1967. 

 

Abbreviations used in this study for the zonation 

of Martini (1971), Okada and Bukry (1980), and 

Agnini et al. (2014) are the Nannoplankton 

Paleogene/ Nannoplankton Neogene (NP/NN-
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Zones), Coccolith Paleogene/ Coccolith Neogene 

(CP/CN-Zones) and Calcareous Nannofossils 

Oligocene/Calcareous Nannofossils Miocene (CNO/ 

CNM-Zones), respectively. The FO and LO describe 

the First Occurrence and the Last Occurrence of a 

species. It is also an abbreviation for the upper part 

of the Pabdeh Formation (UPF) and the lower part of 

the Asmari Formation (LAF). 

4. Results & Discussion 

The studied samples belong to a sedimentary 

sequence of about 135 m of shale, marl, tufa, 

stromatolite facieses (UPF), and also basal anhydrite, 

transitional zone (shale and marl) from the lower part 

of the Asmari Formation (LAF). As a result of this 

study, 16 genera and 47 species of calcareous 

nannofossils have been identified at the studied 

section in Kuh-e Asmari section. Analysis of 

calcareous nannofossil assemblages indicates that 

their abundance and diversity at the Pabdeh/ Asmari 

boundary is reduced. The bio-zones were determined 

by comparisons with global standard biozonations 

such as Martini (1971), Okada and Bukry (1980), 

and Agnini et al. 2014). Our results allow reviewing 

the accurate position of the Rupelian (NP22, NP23) 

for the uppermost part of the Pabdeh Formation and 

Chattian-Aquitanian (NP25, NN1, NN2) for the 

lower part of the Asmari Formation. The bio-zones 

show a sensible biostratigraphic hiatus (NP24) in the 

Pabdeh/Asmari boundary (Rupelian/Chattian), in the 

studied section in the southeastern Masjed Soleyman. 

Evantually, the decrease in the calcareous 

nannofossil assemblages is due to environmental 

conditions change. 

4.1. Lithological description 

4.1.1 Upper facies of the Pabdeh Formation 

The Paleogene sequence is well developed in the 

Zagros Basin, in southwestern Iran. The most 

important formations studied in this basin, which 

extends from Paleogene to early Miocene, is 

assigned mostly to the Pabdeh and Asmari 

formations. The Pabdeh Formation is part of a 

sequence in the Zagros Basin that extends in the 

Paleogene (Alavi 2004). The upper part of the 

Pabdeh Formation in Kuh-e Asmari contains shale, 

pelagic limstone and dolomite containing 

stromatolite. The shale facies are with dark thin 

bedded deposits together thin layer pelagic limstone. 

The presence of organic matter in shale indicate 

oxygen deficiency conditions. Limestone contain 

phosphate and glauconite grains, which deposited in 

the deep sea. Thin limstone indicates deposition in 

areas away from the carbonate platform. Then, on the 

pelagic suddenly deposits dolomitic rocks contain 

tuffa facies and stromatolite (Amin Rasouli et al., 

2012). The presence of stromatolite with tuff facies 

is evidence of sedimentation in brackish to saline 

waters (Dipova and Doyuran 2006). 

4.1.2 Lower facies of the Asmari Formation 

The lower part of the Asmari Formation contains 

shale facies is similar to the upper part of the Pabdeh 

Formation with basal anhydrite facies. Basal 

anhydrite is observed at the beginning of the Asmari 

Formation. Evaporite deposits such as anhydrite are 

formed by disconnection and connection with the 

open marine (Hsu et al. 1977). Subsequently, on the 

base anhydrite, the transitional zone is deposited. 

Eventually, the transitional zone on the basal 

anhydrite by the progrisiving sea were deposited. 

4.2. Biostratigraphy 

Coccolithophores are a important group of marine 

algae, which secrete calcium carbonate crystals 

inside their cell to build individual coccoliths 

(Thierstein and Young 2004). They have been 

widely used in paleoecological studies and are 
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considered to be sensitive to changes in temperature, 

light, nutrient concentration (Rost and Riebesell 

2004; Wade and Bown 2006). The coccoliths have 

been recognized as one of the best indicators in the 

ocean sediments, as well as having a good 

preservation record. A suitable preservation and 

expansion of calcareous nannofossils proposition an 

optimal means for a range of biostratigraphy studies 

and interpretation of the environmental conditions 

(Bown et al. 2004; Blaj et al. 2009; Agnini et al. 

2014; Mandur and Ashwah 2015). This group 

represents a powerful tool for worldwide and 

regional biostratigraphic correlations (Perch-Nielsen 

1985). Their importance for correlation has been 

discussed at length by paleontologists (Perch-Nielsen 

1985; Martini 1971; Okada and Bukry 1980; Agnini 

et al., 2014). In the present study, to evaluate 

biozones and biostratigraphic studies, the upper part 

of the Pabdeh Formation and the lower part of the 

Asmari Formation investigated. Based on calcareous 

nannofossil assemblages in this study, five bio-zones 

erected for this section which equivalent with NP22, 

NP23 (UPF) and NP25, NN1, NN2 (LAF). The 

different charactristics of nannofoils in this zones, 

may represent sets of productivity and temperature 

conditions in sedimentary environmental. Here, the 

Sphenolithus are important for the subdivision of 

Oligocene epoch (Roth et al. 1970; Perch-Nielsen 

1985). The important species include Sphenolithus 

distentus, Sphenolithus ciperoensis and Sphenolithus 

predistentus. Also, in order to increase the number of 

useful Oligocene biostratigraphic events from the LO 

of Triquetrorhabdulus carinatus has been used. Due 

to the diversity and abundance of the taxa belong to 

low latitude, such as Sphenolithus, Cyclicargolithus, 

Discoaster, Triquetrorhabdulus and Helicosphaera 

in the section, which are known very useful indexes 

for Cenozoic (Perch-Nielsen 1985), it was concluded 

that the sedimentary basin was located in low 

latitude and tropical site. In fact, calcareous 

nannofossil changes appear are directly related to 

environmental conditions, while the evolutionary 

changes are also other controlling factors of the 

Paleogene (Rupelian)/Neogene (Aqutanian) interval. 

The bio-zones are introduced from the base to the top 

as follows: Helicosphaera reticulate Zone, 

Sphenolithus predistentus Zone, Sphenolithus 

ciperoensis Zone, Triquetrorhabdulus carinatus 

Zone, Discoaster druggii Zone  (Fig. 4). 

4.2.1 Helicosphaera reticulate Zone (NP22 / 

CNO2/CP16c) 

The Helicosphaera reticulata Zone was proposed 

by Bramlette and Wilcoxon, 1967, emended by 

Martini, 1976 (Perch-Nielsen 1985). In the present 

study, this zone spans the interval from the LO of 

Ericsonia formosa (Sample 1) to the last occurrence 

of Reticulofenestra umbilica (20 m, Sample No. 20). 

The age of this zone is Rupelian (early Oligocene). 

The dominant taxa belong to Cyclicargolithus 

floridanus, Coccolithus pelagicus, Discoaster 

deflandrei, Dictyococcites bisecta, Helicosphaera 

euphratis, Helicosphaera compacta, Markalius 

inversus, Clausicoccus fenestratus, Braarudosphaera 

bigelowii, Helicosphaera bramlettei, Helicosphaera 

intermedia, Reticulofenestra umbilica, 

Reticulofenestra minuta, Reticulofenestra bisecta, 

Sphenolithus pseudoradians, Sphenolithus 

predistentus, Sphenolithus moriformis and 

Zygrhablithus bijugatus. The preservation of the 

nannofossils is moderate to good in most analyzed 

samples in this zone. The NP22 correspond to CNO2 

zone from the Agnini et al. 2014 zonation, and sub-

zone CP16c from the Okada and Bukry (1980). Zone 

CNO2 is defined as the interval from Top Ericsonia 

formosa to Top Reticulofenestra umbilicus. 

Therefore, the zoning indicators are the same in both 

zonation. The NP22 zone from the upper part of the 

Pabdeh Formation often contain sparse and 

moderately well preserved nannofossils. The 

thickness of the zone was measured 20 m.     
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Fig 4: Nannostratigraphic chart of Pabdeh/Asmari boundary in the studied section, Zagros. 

 

4.2.2 Sphenolithus predistentus Zone (NP23/CNO3-

lower part of the CNO4/CP17-CP18) 

The last bio-event recorded of the Pabdeh 

Formation succession is the Sphenolithus 

predistentus Zone. The NP23 zone spans the interval 

from the LO of Reticulofenestra umbilica (20 m, 

Sample No. 20) to the FO of Sphenolithus 

ciperoensis. The age of zone is Rupelian. The 

species Braarudosphaera bigelowii, Discoaster 

deflandrei, Dictyococcites bisecta, Coccolithus 

pelagicus, Cyclicargolithus floridanus,  

Helicosphaera euphratis, Helicosphaera compacta, 

Helicosphaera bramlettei, Helicosphaera perch-

nielseniae, Markalius inversus, Pontosphaera 

multipora, Reticulofenestra bisecta, Reticulofenestra 

stavensis, Reticulofenestra minuta, Reticulofenestra 

scrippsae, Sphenolithus pseudoradians, Sphenolithus 

predistentus, Sphenolithus distentus, Sphenolithus 

moriformis and Zygrhablithus bijugatus are the most 

common taxa (some broken pieces with whole 

species that have not been broken) in this zone. But 

also, the abundance calcareous nannofossil is 

showing a decrease in this interval. Following this, 

all species NP24 zone became disappear above the 

shale and marl deposits of the Pabdeh Formation (in 

the tufa and stromatolite facies), a bio-event that is 

synchronous with the Rupelian/ Chattian boundary 

event in the Kuh-e Asmari section. In fact, the 

calcareous nannofossils of this section show a 

biostratigraphic hiatus across the Pabdeh/Asmari 

formations boundary. The NP23 correspond to 

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

g.
in

io
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                             7 / 12

http://jpg.inio.ac.ir/article-1-541-en.html


Senemari / Nannostratigraphy in the Pabdeh and Asmari formations transition… 

16 

CNO3-CNO4 and CP17-CP18. The CNO3 spans the 

interval from Top Reticulofenestra umbilicus (20 m, 

Sample No. 20) to Base Sphenolithus distentus (35.2 

m, Sample No. 36).  In fact, Zone CNO3 corresponds 

to lower Zone NP23, and to Zone CP17. 

Subsequently, the CNO4 spans the interval from 

Base Sphenolithus distentus to Top of Sphenolithus 

predistentus. Since Top of Sphenolithus predistentus 

should have been after Base Sphenolithus distentus 

but not seen here, so there must have been an 

accident here. Hence, the exact position of 

Sphenolithus predistentus was not recorded here, so 

the upper CNO4 zone is unclear. In other words, the 

upper part of the CNO4 zone (or CP18 zone) is not 

clear. Here, the thickness of the zone up to the 

boundary with the Asmari Formation (boundary= at 

a thickness of 50 meters) was measured 

approximately 30 m. 

4.2.3 Sphenolithus ciperoensis Zone (NP25) (upper 

part of CNO5-lower part of the CNO6/CP19b-CN1) 

The Sphenolithus ciperoensis Zone was proposed 

by Bramlette and Wilcoxon 1967, emended by 

Martini (1976) (Perch-Nielsen 1985). The age of this 

zone is Chattian (late Oligocene). The NP25 spans 

the interval from the LO of Sphenolithus distentus to 

the last occurrence of Helicosphaera recta and/or the 

LO of Sphenolithus ciperoensis. The lower boundary 

was discussed. As a mentioned above, the LO of 

Sphenolithus distentus due to the created hiatus is 

unclear, thus the lower boundary of NP25 was not 

determined. But, the last occurrence of 

Helicosphaera recta (85 m, Sample No. 85) was 

recorded. Of course, Blaj et al. (2009) mentioned that 

the LO of S. ciperoensis should be used with caution 

because of low abundances towards its uppermost 

range and clear diachrony between low and middle 

latitudes, disappearing earlier at lower latitudes. In 

the present study, the dominant taxa belong to 

Biantholithus sparsus, Braarudosphaera bigelowii, 

Cyclicargolithus floridanus, Coccolithus pelagicus, 

Coccolithus miopelagicus Clausicoccus fenestratus, 

Discoaster deflandrei, Discoaster calculosus, 

Dictyococcites bisecta, Helicosphaera euphratis, 

Cyclicargolithus abisectus, Pyrocyclus orangensis, 

Pontosphaera enormis, Helicosphaera recta, 

Helicosphaera bramlettei, Helicosphaera obliqua, 

Reticulofenestra bisecta, Reticulofenestra stavensis, 

Reticulofenestra locker, Sphenolithus dissimilis, 

Sphenolithus ciperoensis, Sphenolithus delphix, 

Sphenolithus calyculus, Sphenolithus capricornutus, 

Sphenolithus moriformis, Triquetrorhabdulus 

carinatus and Zygrhablithus bijugatus. Zone NP25 

corresponds to CNO5 and CNO6, and to Zone 

CP19b-CN1 from the Okada and Bukry (1980). In 

the definition of the Agnini et al.’ (2014) zonation, 

zone CNO5 is introduced as the interval from Top 

Sphenolithus predistentus to Top Sphenolithus 

ciperoensis. But as mentioned, Top Sphenolithus 

predistentus and Top Sphenolithus distentus is 

unclear here. Thus the lower boundary of CNO5 (or 

CP19b) was not determined. Of course, due to the 

recording of Triquetrorhabdulus carinatus (70.1 m, 

Sample No. 71), the CNO5 zone range was 

determined in this study. Subsequently, zone CNO6 

is introduced as the interval from Top Sphenolithus 

ciperoensis (75 m, Sample No. 75) to Top 

Sphenolithus delphix (90 m, Sample No. 90). Both 

recent species were recorded in this study. The 

thickness of the zone was measured about 35 m from 

the boundary between Pabdeh-Asmari formations 

upwards. 

4.2.4 Triquetrorhabdulus carinatus Zone 

(NN1/CN/upper part of CNO6-lower part of the 

CNM) 

The next bio-event, recovered toward the top of 

section is the LO of Helicosphaera recta (85 m, 

Sample No. 85) to the FO Discoaster druggii (110.2 

m, Sample No. 111) that also referred to the latest 
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Oligocene (Chattian)/ early Miocene (Aquitanian). 

The NN1 zone was proposed by Bramlette and 

Wilcoxon (1967), emended by Martini and Worsley 

(1970) (Perch-Nielsen 1985). The abundance 

calcareous nannofossil is showing an increase in this 

interval. The dominant taxa belong to 

Cyclicargolithus abisectus, Triquetrorhabdulus 

carinatus, Helicosphaera scissura, Helicosphaera 

euphratis, Discoaster deflandrei, Cyclicargolithus 

floridanus, Reticulofenestra bisecta, Coccolithus 

pelagicus, Coccolithus miopelagicus, Pyrocyclus 

orangensis, Discoaster calculosus, Helicosphaera 

intermedia, Helicosphaera obliqua, Helicosphaera 

gertae, Clausicoccus fenestratus, Reticulofenestra 

lockeri, Sphenolithus compactus, Sphenolithus 

moriformis, Sphenolithus dissimilis, Sphenolithus 

capricornutus, Sphenolithus belemnos, Sphenolithus 

calyculus, Sphenolithus delphix, Sphenolithus 

conicus, Zygrhablithus bijugatus. Nannofossils are 

generally well preserved and fairly abundant 

throughout most of the Asmari transitional zone 

recovered at the studied section.  The NN1 zone is 

equivalent to the top of CNO6, because of Top 

Sphenolithus delphix. In other words, due to Top 

Sphenolithus delphix, the top boundary of CNO6 is 

determined in the NN1 zone. The thickness of the 

zone was measured approximately 25 m (25.2 m).  

4.2.5 Discoaster druggii Zone (NN2) 

The last nannofossil zone recorded in the shale 

and marl of the lower part of Asmari Formation is 

the Discoaster druggii Zone. This zone was proposed 

by Martini and Worsley (1970) (Perch-Nielsen 

1985). In the present study, the lower boundary of 

this zone is defined by the FO of Discoaster druggii 

(110.2 m, Sample No. 111) and the top boundary is 

defined by the LO of Triquetrorhabdulus carinatus 

(130 m, Sample No. 130). The age of this zone is 

early Miocene (Aquitanian). The dominant taxa 

belong to Discoaster druggii, Triquetrorhabdulus 

carinatus, Cyclicargolithus floridanus, Coccolithus 

pelagicus, Coccolithus miopelagicus, Pyrocyclus 

orangensis, Discoaster deflandrei, Helicosphaera 

ampliaperta, Helicosphaera scissura, Helicosphaera 

euphratis, Helicosphaera obliqua, Sphenolithus 

moriformis, Sphenolithus belemnos, Sphenolithus 

compactus, Sphenolithus dissimilis, Sphenolithus 

conicus, Zygrhablithus bijugatus. The preservation 

of the nannofossils is moderate to good in most 

analyzed samples in this zone. The thickness of the 

zone was measured approximately 20 m (19.8 m).  

5. Conclusion 

In this study, determining the boundary of the 

Pabdeh/Asmari formations in this section in the 

Zagros Basin has important implication for 

evaluating environmental conditions, as it is thought 

to be a valuable area of oil systems in the eastern 

Tethys Ocean. According to this, biostratigraphic 

analysis based on calcareous nannofossils was 

undertaken in Kuh-e Asmari section, located in the 

southeastern Masjed Soleyman in Zagros Basin. As a 

result of this study, for the first time 47 species and 

16 genera of calcareous nannofossils were identified. 

The evolutionary changes among the nannofossils, 

created five distinct biostratigraphic zones in the 

Kuh-e Asmari section, described as biozones NP22, 

NP23 and NP25, NN1, NN2 (in the Pabdeh/Asmari 

formations boundary, respectively). According to 

these zones, the age of the interval studied is early 

Rupelian to early Aquitanian. In this study, toward 

the Pabdeh/Asmari formations boundary, NP24 Zone 

is missing. Therefore, in the Kuh-e Asmari section, 

there is not a continuous record through the late 

Oligocene, and a gap has been recognized between 

them. Actually, between the NP23 and NP25 regions, 

the distance without calcareous nano-fossils was 

determined, so that the calcareous nannofossil 

assemblages from the top of the NP23 and the lower 

part of the NP25 Zone differ in terms of presence 
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and abundance with other zones. Which this can be 

due to bathymetric condition changes and new 

environmental conditions. Here, the 

Rupelian/Chattian transition or NP23/NP25 

boundary, is marked by the FO of Sphenolithus 

ciperoensis, Helicosphaera recta or LO 

Helicosphaera compacta and LO Sphenolithus 

pseudoradians. The changes litho-facies and also 

diversity of calcareous nannofossils, in the Pabdeh 

/Asmari formations boundary is due to relative sea 

level changes and climatic variations. The presence 

of the species diversity of the low-latitude in the 

studied samples could indicate a tropical climate 

conditions.  Warm climatic conditions especially at 

the Oligocene/ Miocene boundary by the appearance 

of abundant warm water taxa such as Sphenolithus 

(e.g., Sphenolithus conicus, Sphenolithus moriformis, 

Sphenolithus dissimilis, Sphenolithus capricornutus), 

Helicosphaera (e.g., Helicosphaera euphratis, 

Helicosphaera obliqua), Triquetrorhabdulus (e.g., 

Triquetrorhabdulus carinatus) and Discoaster (e.g., 

Discoaster deflandrei, Discoaster druggii) is 

confirmed. 
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