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BIOZONE (Martini, 1971)

STAGE
SAMPLE NO.

SYSTEM
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THICKNESS (m)

LITHOLOGY
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Sphenolithus moriformis
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194]
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192]
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Neogene
Middle - Late Miocene
Serravallian - Tortonian
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+|Sphenolithus abies

+ «|Coccolithus plagicus

«|Pontosphaera discopora

+|Helicosphaera wallichii
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1: Sphenolithus moriformis (Bronnimann and Stradner, 1960) Bramlette and Wilcoxon, 1967, PNU/AEL7; 2: Sphenolithus abies Deflandre in Deflandre & Fert, 1954,
PNU/AM178; 3: Sphenolithus conicus Bukry, 1971, PNU/AM27; 4: Sphenolithus pseudoheteromorphus Fornaciari & Agnini 2009, PNU/AM14; 5: Sphenolithus
orphanknollensis Perch-Nielsen, 1971, PNU/AE3; 6: Sphenolithus multispinatus Maiorano & Monechi, 1997, PNU/AM97; 7: Sphenolithus belemnos Bramlette &
Wilcoxon, 1967, PNU/AM96; 8: Sphenolithus cuniculus Bown, 2005, PNU/AE9; 9: Calcidiscus premacintyrei Theodoridis, 1984, PNU/AM151; 10: Helicosphaera
scissura Miller, 1981, PNU/AM82; 11: Helicosphaera recta (Hag, 1966) Jafar & Martini, 1975, PNU/AM16; 12: Helicosphaera ampliaperta Bramlette & Wilcoxon,
1967, PNU/AMB84; 13: Helicosphaera euphratis Hag, 1966, PNU/AM13; 14: Helicosphaera obliqua Bramlette & Wilcoxon, 1967, PNU/AM124; 15, 16: Helicosphaera
walbersdorfensis Muller, 1974, PNU/AM142; PNU/AM199; 17, 18: Isthmolithus recurvus Deflandre in Deflandre and Fert, 1954, PNU/AE15, AE20; 19: Hughesius
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Introduction

Calcareous nannofossils are one of the most important groups used for oceanic sections biostratigraphy. This
research has studied calcareous nannofossils of the deposits attributed to Oligo- Miocene in Lut Block
(eastern Iran). Previous nannofossils studies on Paleogene and Neogene deposits of east Iran were done by
Hadavi & Zohravi (2010); Jalili et al. (2017). The present research is another investigation of calcareous
nannofossils in the Avich section. The studied section with 550 meters thickness is located in the southwest
of Qayen city and the south of the Avich village. The lithology of the deposits consists of sandstones,
argillitic limestone, and green marl with interbedded sandstone. This study aims to determine the calcareous
nannofossil assemblages and discuss the possibility of applying the standard zonation and age determination.

Materials and Methods

In this study, 20 samples from the upper part of the deposits attributed to Eocene, 100 samples from the
lower part of the deposits attributed to Oligo-Miocene, and 100 samples from the upper part of these deposits
from the Avich section have been studied. Samples were prepared as a smear slide method (Bown & Young,
1998). The examination of nannofloras was performed at 2500x magnification. All images were taken in
either cross-polarized light (XPL) or (PPL). All calcareous nannofossil specimens were identified by using
the taxonomic schemes of Perch- Nielsen (1985) and Bown & Young (1998).

Discussion

Calcareous nannoplanktons are widespread in the present oceans, from coastal areas to open ocean settings.
They are suitable for biostratigraphical studies since they are abundant, planktonic, rapidly evolving, and
largely cosmopolitan. Regarding calcareous nannofossils, 45 species belonging to 18 genera have been
recognized at the studied interval in the Avich section. In the present samples, structures of the central area
in many species such as Helicosphaera and Chiasmolithus; indicate the calcareous nannofossils in this
section have medium to relatively low preservation. The most important identified species are Chiasmolithus
oamaruensis, Isthmolithus recurvus, Discoaster druggii, Triquetrorhabdulus carinatus, Discoaster kugleri,
Catinaster coalitus, and Discoaster hamatus. Some species belonging to Discoaster, Catinaster,
Triquetrorhabdulus and Isthmolithus are existed from the lower part or upper part of the studied section.
Other taxa such as Hughesiu, Coccolithus, Tetralithoides, Sphenolithus, and Helicosphaera are present in
most samples.

In the present study, Martini's standard calcareous nannofossil zonation (1971) was applied. In this zonation,
the NP abbreviation represents Paleogene nannoplanktons (Nannoplankton Paleogene), and NN abbreviation
means Neogene nannoplanktons (Nannoplankton Neogene). In this study, according to the first and last
occurrences of marker species of nannofossils, two calcareous nannofossil biozones NP18 (Chiasmolithus
oamaruensis Zone) and NP19 (Isthmolithus recurves Zone) in the upper part of Eocene deposits, NN2
(Discoaster druggii Zone) and NN3 (Sphenolithus belemnos Zone) biozones in the lower part of Miocene
deposits, and NN7 (Discoaster kugleri Zone) and NN9 (Discoaster hamatus Zone) in the upper part of
Miocene deposits were recognized.

Calcareous nannoplankton zones, especially the presence of NP19 at the uppermost part of Eocene deposits
and the presence of NN2 at the lowermost portion of Miocene deposits, indicate that the investigated
boundary has the age of Priabonian — Aquitanian in this area. Other determined biozones represent the age of
the Aquitanian-Tortonian for the studied deposits attributed to Oligo-Miocene in the Avich section. In this
section, the absence of NP20-NN1 biozones may be due to the facies changes and the lack of calcareous
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nannofossils in sandstone rocks of the succession or the tectonic activities between the Eocene and Miocene
deposits.

Conclusion

The nannofossil assemblages of the Oligo-Miocene deposits of the Avich section are relatively good in
diversity with medium to relatively low preservation. Index calcareous nannofossils allowed us to infer the
biozonation and record bioevents in these deposits. In this section, the presence of NN2 at the lower part of
Miocene deposits and the presence of NN9 at the upper part of the studied deposits show that the
investigated deposits are Aquitanian - Tortonian in age.

Keywords: Calcareous nannofossils; Lut Block; Avich; Aquitanian; Tortonian; Priabonian.
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