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Fig. 1. Subdivisions of the Zagros sedimentary Basin based on the sedimentary history and sedimentary-structural 
features of the Iran Plate (redrawn based on Wilmsen et al., 2009 and Rahiminejad and Moosavizadeh, 2023). The 

Tarbur Formation was studied for facies and sedimentary environmental analyses in different parts of the Zagros 
sedimentary Basin (Interior Fars, High Zagros Zone, Lurestan Zone and Dezful Embayment Zone) which are marked 

with numbers 1 to 10.     
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Fig. 2. Generalized model of paleoenvironmental distribution of Upper Cretaceous rudist facies in a carbonate platform 

(redrawn from Esrafili-Dizaji et al. 2015). The nomenclature of rudist facies is based on Dunham (1962), Embry and 
Klovan (1971) and Wright (1992). Rudist boundstone is an autochthonous facies. 
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Table 1. Previous studies on Upper Cretaceous rudist facies of the Tarbur Formation in the Interior Fars, Lurestan and 
Dezful Embayment zones in the Zagros sedimentary Basin. Rudist boundstone is an autochthonous facies 
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Table 2. Previous studies on Upper Cretaceous rudist facies of the Tarbur Formation in the High Zagros Zone in the 
Zagros sedimentary Basin. Rudist boundstone is an autochthonous facies 
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Abstract 
This study investigates paleoenvironments and reservoir potential of rudist facies of the Upper 

Cretaceous Tarbur Formation in the Zagros sedimentary Basin. Deposition of the Tarbur Formation 

mainly took place on a carbonate homoclinal ramp. The rudist facies associated with a shoal, barrier or 

buildup environment include: 1–rudist grainstone and 2– bioclast-rudist packstone/grainstone together 

with the autochthonous rudist boundstone facies.The middle ramp or reef front environment is 

represented by:1–rudist wackestone/ packstone, 2–rudist-orbitoid wackestone/packstone, 3– bioclast-

rudist-orbitoid wackestone/ packstone, 4–orbitoid-rudist grainstone, 5–rudist- foraminifera-intraclast 

grainstone and 6– bioclast- rudist packstone/floatstone/rudstone. The rudist facies deposited in a lagoon 

or back reef environment are as follows: 1–miliolid-Loftusia-orbitoid- rudist wackestone/ packstone. 2–

Dicyclina-miliolid-bioclast (rudist) wackestone/ packstone. 3–bioclast- miliolid-rudist wackestone/ 

packstone. 4– foraminifera- bioclast- rudist wackestone/packstone. 5– rudist- intraclast- miliolid 

packstone. 6– foraminifera- rudist packstone/grainstone. Rudist boundstone facies was occasionally 

deposited in lagoon rudist patch reefs. The rudist facies of the carbonate ramp of the Tarbur Formation 

were deposited in shallow warm waters with temperature of more than 25 ºC. Bioclastic fragments of 

rudists could have been removed from in situ rudist colonies in a shoal, barrier or buildup environment, 

and possibly also from a restricted lagoon patch reef and transported by waves and high water energy. 

Autochthonous rudist boundstone facies as well as rudist packstone/ grainstone and rudist 

rudstone/floatstone facies tend to have high reservoir potential in the Tarbur Formation.    
 

Keywords: Carbonate platform, Rudist, Tarbur Formation, Facies, Late Cretaceous   
 

Introduction 
During the Cretaceous (between 65 and 140 

MA), carbonate facies, reefs and build-ups were 

widely developed in the shallow carbonate 

platforms of the Tethys Ocean between 20°N and 

40°S. This time span represents one of the 

warmest periods of the Earth’s history indicative 

of climatic fluctuations. Rudist are one of the 

most abundant macrofossils in the Cretaceous 

(particularly in the Late Cretaceous) shallow 

marine carbonate deposits in the marginal 

tropical and sub-tropical regions of the Tethys. 

They mainly existed in a time span ranging from 

the Late Jurassic to the Latest Cretaceous. These 

heterodont bivalves lived as epibenthic 

suspension feeders and sediment dwellers and 

could locally form extended reefs and build-ups 

(with or without corals) in subtidal environments. 

Carbonate rudist facies contain abundant 

fragments of rudists and are one of the most 

important types of carbonate rocks. They 

comprise significant parts of carbonate reservoirs 

in the Middle East and the Mediterranean 

regions. This study investigates 

paleoenvironments and reservoir potential of 

rudist facies of the Upper Cretaceous Tarbur 

Formation in the Zagros sedimentary Basin, 

south western Iran. The formation comprises one 

of the most rudist-rich deposits in Iran. 

 

Results and Discussion 

During the Cretaceous, a large number of rudist 

fragments/debris with different sizes separated 

from living rudist communities and were 

subsequently accumulated in different 

sedimentary environments of carbonate 

platforms as rudist facies. Distribution of rudist 

communities and accumulation of their 

fragments in the Cretaceous carbonate platforms 

have been controlled by development of 

paleohighs. Stormy waves in the Cretaceous 

sedimentary environments were also another 
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factor in destruction and fragmentation of rudist 

communities. Generally, the rudist facies formed 

by accumulation of abundant rudist debris were 

deposited in the shoal/ barrier, reef, lagoon (next 

to a barrier or shoal) and middle –upper outer 

ramp settings and marginal shelves. Based on the 

sedimentary texture, size and abundance of the 

rudist bioclasts and the classifications defined by 

Dunham (1962), Embry and Klovan (1971) and 

Wright (1992), the rudist facies can be divided 

into the mailn following carbonate types: rudist 

grainstone, rudist packstone, rudist wackestone, 

rudist floatstone and rudist rudstone. However, 

rudist boundstone is an autochthonous facies 

formed by in situ growth of rudist bivalves. 

Rudist packstone, rudist grainstone, rudist 

rudstone, rudist floatstone and rudist boundstone 

represent good reservoir quality due to their 

sedimentary textures and high porosities. The 

rudist fragments are one of the main skeletal 

components of many of the carbonate platform 

facies of the Upper Cretaceous Tarbur Formation 

in the Zagros sedimentary Basin. The rudist 

facies of the carbonate ramp of the Tarbur 

Formation in the Zagros Basin have been mainly 

studied in High Zagros and Interior Fars zones, 

whereas, they were 

poorly studied in the Lurestan and Dezful 

Embayment zones. Generally, the rudist facies 

deposited in the shoal/barrier setting and or build-

up include: 1– bioclast-rudist 

packstone/grainstone, 2– rudist grainstone and 

autochthonous rudist boundstone. The following 

rudist facies are indicative of the reef front 

environment or middle ramp: 1– rudist 

wackestone/packstone, 2– rudist-orbitoid 

wackestone/packstone, 3– bioclast-rudist-

orbitoid wackestone/packstone, 4– orbitoid-

rudist grainstone, 5– rudist-foraminifera-

intraclast grainstone and 6– bioclast-rudist 

packstone/floatstone/rudstone. The deposition of 

the following rudist facies took place in back reef 

or lagoon setting: 1– miliolid-Loftusia- orbitoid- 

rudist wackestone/packstone. 2– Dicyclina-

miliolid- bioclast (rudist) wackestone/ packstone. 

3– bioclast-miliolid-rudist wackestone/ 

packstone. 4– foraminifera-bioclast-rudist 

wackestone/packstone. 5–rudist-intraclast-

miliolid packstone. 6–foraminifera-rudist 

packstone/grainstone. Rudist boundstone facies 

was occasionally deposited in lagoon rudist patch 

reefs. The rudist facies of the Tarbur Formation 

in the Zagros sedimentary Basin formed in 

shallow warm waters (>25 ºC). A restricted 

lagoon patch reef and in situ rudist colonies in a 

shoal, barrier or buildup settings could possibly 

have been the source of rudist debris which were 

subsequently transported by high water energy 

and waves. Generally, the rudist 

rudstone/floatstone, rudist packstone/ grainstone 

and the autochthonous rudist boundstone facies 

in the Tarbur Formation can have high reservoir 

quality.  

  

Conclusions 
This study is focused on investigation of 

paleoenvironments and reservoir potential of 

rudist facies of the Upper Cretaceous Tarbur 

Formation in the Zagros sedimentary Basin. 

Deposition of the Tarbur Formation mainly took 

place on a carbonate homoclinal ramp. The rudist 

facies associated with a shoal, barrier or build-up 

environment include: 1–rudist grainstone and 2– 

bioclast-rudist packstone/grainstone together 

with the autochthonous rudist boundstone facies. 

The middle ramp or reef front environment is 

represented by: 1– rudist wackestone/ packstone, 

2– rudist- orbitoid wackestone/ packstone, 3– 

bioclast-rudist-orbitoid wackestone/ packstone, 

4– orbitoid-rudist grainstone, 5– rudist-

foraminifera-intraclast grainstone and 6– 

bioclast-rudist packstone/floatstone/rudstone. 

The rudist facies deposited in a lagoon or back 

reef environment are as follows: 1–miliolid-

Loftusia- orbitoid- rudist wackestone/ packstone. 

2– Dicyclina- miliolid- bioclast (rudist) 

wackestone/ packstone. 3–bioclast- miliolid--

rudist wackestone/ packstone. 4–foraminifera-

bioclast-rudist wackestone/ packstone. 5– rudist-

intraclast-miliolid packstone. 6– foraminifera-

rudist packstone/ grainstone. Rudist boundstone 

facies was occasionally deposited in lagoon 

rudist patch reefs. The rudist facies of the 

carbonate ramp of the Tarbur Formation were 

deposited in shallow warm waters with 

temperature of more than 25 ºC. Bioclastic 

fragments of rudists could have been removed 

from in situ rudist colonies in a shoal, barrier or 

buildup environment, and possibly also from a 

restricted lagoon patch reef and transported by 

waves and high water energy. Autochthonous 

rudist boundstone facies as well as rudist 

packstone/ grainstone and rudist 

rudstone/floatstone facies tend to have high 

reservoir potential in the Tarbur Formation.  
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