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ABSTRACT ARTICLE INFO 

In this study, the Delichai Formation in the Reyabad stratigraphic 

section located northeast of Shahroud was selected to investigation of 

the Jurassic deposits of the Alborz sedimentary basin. Dalichai 

Formation in this section with 165 meter thickness, mainly consists of 

limestone with interbedded shale. Nannofossil studies led to 

identification of 32 species belong to 19 genera of calcareous 

nannofossils. Index nannofossil species indicate the NJ11 to lower 

boundary of NJ15b biozones of Bown et al’s (1988) biozonation. The 

first occurrence of Pseudoconus enigma indicates an upper Bajocene 

age for the lower and beginning of the formation. While the last 

occurrence of Lotharingius crucicentralis indicates an upper 

Oxfordian age for the upper layers of this formation. The first 

occurrence of Ansulasphaera helvetica, Stephanolithion bigotii 

bigotii, Stephanolithion bigotii maximum, and the last occurrence of 

Stephanolithion bigotii maximum and Pseudoconus enigma are among 

other recorded occurrences in the Delichai Formation in the Reyabad 

section. In general index calcareous nannofossils point to upper 

Bajocian - upper Oxfordian for Dalichai formation in the Reyabad 

section. 
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Extended Abstract 

Introduction 
The Jurassic Period witnessed important 

geological events such as the break-up of the 

Pangea supercontinent, a predominantly 

greenhouse climate, rise in sea level and 

spreading of shallow continental seas (Ghasemi-

Nejad et al., 2024). The Jurassic rocks are 

widely distributed in the Alborz basin (Northern 

Iran). In the Alborz basin the middle Jurassic 

marine transgression (Dalichai Formation) 

began in upper Bajocian (Hashemiyazdi et al., 

2018). The former rock unit is represented by 

greenish-grey calcareous shales, marls, and 

fossiliferous (ammonites) limestones (Steiger, 

1966) widely distributed in the Alborz 

Mountains. It disconformably overlies the dark, 

siliciclastic coal-bearing Shemshak Formation 

and underlies gradually by the lightcolored, 

rather uniform chert-bearing Lar limestones. 

The Dalichai Formation signifies the first rock 

unit of the Jurassic marine sediments in the 

Alborz Mountains. It embraces such diverse 

fauna as ammonites, belemnites, bivalves, 

brachiopods, echinoderms, sponges, miospores 

(spores and pollen grain), dinoflagellates, 

bryozoans, foraminifera and calcareous 

nannofossils.  

The earliest paleontological studies of this 

formation were done based on them such as 

Seyed-Emami et al., (1996), Dehbozorgi et al., 

(2013), Shiri and Hadavi (2021). The main aim 

of this study is age determination of Dalichai 

formation based on calcareous nannofossils at 

the Alborz Mountains in Reyabad section 

(northeast of Shahroud). In this section, Dalichai 

Formation with 165 meter thickness, mainly 

consists of limestone with interbedded shale.  

 

Material and Methods  
In this research, 66 samples were selected from 

Dalichai section and have been prepared 

following the standard procedures Bown and 

Young (1998). Smear- slides were examined 

under crossed polarized light and the plane 

polarized light of Olympus microscope (BH2 

model). Calcareous nannofossil species were 

identified by using the taxonomic schemes of 

Perch- Nielsen (1985) and Bown and Young 

(1998).  

 

Results and Discussions 
In this study, 32 species belonging to 19 genera 

with low to relatively good preservation were 

identifies in the studied samples that were taken 

from Dalichai section in Reyabad section. Based 

on index species five calcareous nannofossil 

biozones and four subzone were determined, 

ranging in age from upper Bajocian to upper 

Oxfordian. These biozones are as follows: 

Pseudoconus enigma Zone (NJ11): This zone 

is identified from the the FO of Pseudoconus 

enigma to the FO of Ansulasphaera helvetica. 

The age of this zone is the upper Bajocian to 

upper Bathonian. Thickness of this zone in the 

Reyabad section is 35 m. 

Ansulasphaera helvetica Zone (NJ12): This 

zone is identified from the FO of Ansulasphaera 

helvetica to FO of Stephanolithion bigotii 

bigotii. The age of this zone is the upper 

Bathonian to Callovian. Thickness of this zone 

in the Reyabad section is 42.5 m. 

Stephanolithion bigotii bigotii Zone (NJ13): 

This zone is identified from the FO of 

Stephanolithion bigotii bigotii to the FO of 

Stephanolithion bigotii maximum. The age of 

this zone is Callovian. Thickness of this zone in 

the Reyabad section is 37.5 m. 

Stephanolithion bigotii maxmum Zone 

(NJ14): Total range of Stephanolithion bigotii 

maxmum indicates the lower and upper 

boundary of this zone with Callovian to lower 

Oxfordian in age. Thickness of this zone in the 

Reyabad section is 17.5 m. 

Cyclagelosphaera margerelii Zone (NJ15): 
This zone is identified from the LO of 

Stephanolithion bigotii maximum to the FO of 

Stephanolithion brevispinus (= helotatus).The 

age of this zone is lower Oxfordian to Upper 

Kimmeridgian.  In this study according to the 

LO of Stephanolithion bigotii maxmum, the 

lower boundary of this zone was determined. 

But FO of Stephanolithion brevispinus was not 

recorded. Therefore, the upper boundary of 

NJ15 not determined in this section. 

Furthermore, in the studied deposits based on 

the LO of Lotharingius crucicentralis, NJ15a 

and lower boundary of NJ15b with upper 

Oxfordian in age, was identified. But the upper 

boundary of NJ15b not determined. In this 

section 32.5 m of the upper part of Dalichai 

Formation belong to NJ15. 

 

Conclusion 
In the peresnt study, according to index 

nannofossil species and assemblages species the 

NJ11-NJ15a of Bown et al., (1988) biozonation 

in the the Dalichai Formation were determined. 

Identified biozones indicate the age of the upper 

Bajocian to upper Oxfordian for this formation 

in the Reyabad section. 
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Fig. 2. Images of some identified calcareous nannofossils in the Dalichai Formation in the Reyabad stratigraphic section (Scale 
bar: 5µm) 
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1 (XPL): Ansulasphaera helvetica Grün & Zweili, 1980 (PNU/DRa14); 2 (XPL): Biscutum constans (Górka, 1957) Black in 
Black&Barnes, 1959 (PNU/DRa6); 3 (XPL): Biscutum intermedium Bown, 1987 (PNU/DRa3); 4  (XPL): Lotharingius 
crucicentralis (Medd, 1971) Grün&Zweili, 1980 (PNU/DRa60); 5 (XPL): Carinolithus magharensis (Moshkovitz & Ehrlich, 

1976) Bown, 1987 (PNU/DRa7); 6 (XPL): Pseudoconus enigma Bown & Cooper, 1989 (PNU/DRa18); 7 (XPL): 
Cyclagelosphaera margerelii Noël, 1965 (PNU/DRa42); 8 (XPL): Zeugrhabdotus erectus (Deflandre in Deflandre & Fert, 

1954) Reinhardt, 1965 (PNU/DRa48); 9 (XPL), 10 (PPL): Stephanolithion bigotii bigotii Deflandre, 1939 (PNU/DRa36); 11 
(XPL), 12 (PPL): Stephanolithion bigotii maximum Medd, 1979 (PNU/DRa52); 13 (XPL), 14 (PPL): Stephanolithion 
speciosum Deflandre in Deflandre & Fert, 1954 (PNU/DRa15); 15 (XPL), 16 (PPL): Stephanolithion hexum Rood & Barnard, 

1972 (DRa25); 17 (XPL): Watznaueria britannica (Stradner, 1963) Reinhardt, 1964 (PNU/DRa57); 18 (XPL): Watznaueria 
barnesiae (Black in Black & Barnes, 1959) Perch-Nielsen, 1968 (PNU/DRa47); 19 (XPL), 20 (PPL): Truncatoscaphus 

hexaporuss Moshkovitz & Ehrlich, 1976 (PNU/DRa14).  
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Table 1. Nannofossil bioevents of the Dalichai section in the Reyabad stratigraphic section 
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Fig. 3. Lithostratigraphic column, distribution of calcareous nannofossils and nannofossil biozones of Dalichai 

Formation in the Reyabad stratigraphic section 
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