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ABSTRACT ARTICLE INFO 

In order to determine the sedimentary environment and identify the 

sedimentary pattern prevailing in the marginal parts of this basin, the 291-

meter-thick Asmari Formation deposits, which include limestone, shale 

limestone, and marl, are selected in the Tange-chug surface section in the 

Eshger anticline (northeast of the Izeh zone). Based on the study of 280 

thin sections prepared from the Asmari successions, 11 microfacies 

belonging to middle ramp (distal and proximal), shoal, and inner ramp 

(Semi – restricted lagoon to intertidal zone) environments were identified. 

The gradual vertical transition of these facies, coupled with the complete 

absence of gravity-flow deposits, continuous barrier reefs, and coated 

grains (ooids), confirms the establishment of a very low-angle homoclinal 

carbonate ramp in this area during the Oligo-Miocene. This model is fully 

consistent with findings from adjacent studies in the Izeh Zone, which 

indicate the dominance of heterozoan assemblages and oligo-mesotrophic 

conditions. Furthermore, the overall congruence of this pattern with ramp 

models proposed for more central parts of the basin (e.g., the Dezful 

Embayment) suggests a shared primary control of eustatic sea-level 

fluctuations on the basin geometry. However, significant facies 

differences—such as the development of lower-energy shoal facies and 

the presence of anhydrite layers in the upper parts of the sequence 

documented in this study compared to southeastern fields and the Interior 

Fars—highlight the role of local controlling factors like palaeogeographic 

position, basement topography, and potential clastic influx in lateral facies 

variability and heterogeneity. Consequently, the presented homoclinal 
ramp model not only refines the understanding of facies distribution in the 

marginal Zagros Basin but also serves as a tool for predicting prospective 

exploration zones in adjacent fields by identifying susceptible facies (e.g., 

shoal grainstones and intertidal facies prone to dolomitization). 
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Extended Abstract 

Introduction 
The type section of the Asmari Formation is 

located in Tang-e Gel Torsh, where it attains a 

thickness of approximately 314 meters 

(Aghanabati, 2006). Lithologically, it is the 

formation is predominantly composed of well 

beded resistant cream to brown limestones 

exhibiting mountain-forming morphology, 

interbedded locally with thin shale layers. The 

limestones are notably well-jointed, a 

characteristic feature of this unit. From a 

stratigraphic perspective, both the lower and 

upper boundaries of the Asmari Formation show 

considerable regional variation. In most 

localities, it formation conformably overlies the 

Pabdeh Formation. In the Lurestan Zone, 

however, its basal contact is with the dolomitic 

Shahbazan Formation, while in the Inner Fars 

Zone, the Jahrom Formation underlies it with a 

paraconformable contact. Similarly, the upper 

contact of the Asmari Formation is not uniform 

across the Zagros Basin. In the majority of 

regions, it is conformably overlain by the 

evaporitic (anhydritic) Gachsaran Formation, 

whereas in the Inner Fars Zone, it is 

concordantly overlain by the Razak Formation. 

Regionally, the Asmari Formation—

representing Oligocene–Miocene 

sedimentation—extends throughout the Zagros 

Fold-Thrust Belt, from the Lurestan Zone in the 

northwest to the Bandar Abbas hinterland in the 

southeast. This widespread distribution 

underscores its significance as one of the most 

extensive and economically important carbonate 

sequences in Iran. Marked lithostratigraphic and 

biostratigraphic variations occur across different 

tectonostratigraphic zones of the Zagros. For 

instance, in the Lurestan Zone (Kabirkuh 

Anticline), the Kalhur Member—characterized 

by evaporitic (anhydritic) facies—appears in the 

upper part of the sequence, while in 

southwestern Khuzestan, particularly within 

several oil fields, the Ahvaz Member, composed 

mainly of sandstones, is developed. The age of 

deposition and fossil assemblages of the Asmari 

Formation vary markedly among zones: in the 

Lurestan Zone, the formation is generally 

Miocene in age; in the Fars Zone, it is 

Oligocene; and within the Dezful Embayment 

and Izeh Zone, a complete Oligocene–Miocene 

succession is recognized (Aghanabati, 2006). 

the Tang-e Chug stratigraphic section is situated 

within the Zagros sedimentary basin, located at 

the southern termination of the Izeh Zone. This 

section lies within Fars Province, approximately 

70 km northwest of Masiri City and adjacent to 

the entrance of Tang-e Chug village. Access to 

the section is gained by traveling from the 

Masiri–Babamidan road to Kupan. 

Subsequently, a secondary road branching from 

Kupen leads towards the mountainous areas of 

the Sorena district. The traverse passes through 

the following villages in sequence: Chahar 

Tagh, Konareh Rostam, Fariyab, Pehoun, 

Khikandeh, and Gojestan, ultimately arriving at 

the study locality, Tang-e Chug village. The 

geographical coordinates for this section are 

7.5" N30°31′    � 16'02" E051°. 
 

Materials and Method 
Following several field visits, detailed 

examination of the lower and upper boundaries 

of the Asmari Formation, and confirmation of 

the section’s suitability for research and 

sampling, the Tang-e Chug stratigraphic section 

was selected for this study. Sampling within this 

section was conducted systematically at 1-meter 

intervals on in situ and unaltered rock 

specimens. Initially, 32 meters of the Pabdeh 

Formation succession were collected to 

precisely determine depositional age, 

lithostratigraphy, microfacies identification, and 

depositional environments. Following the 

sampling of the upper beds of the Pabdeh 

Formation, the Asmari Formation, with a total 

thickness of 291 meters, was completely 

sampled systematically at consistent 1-meter 

intervals. A total of 280 thin sections were 

prepared from the collected specimens of this 

stratigraphic section and subsequently examined 

using a petrographic (polarizing) microscope. 

The numbering of the collected samples 

corresponds directly to the measured depth and 

thickness intervals of the sampled layers. For 

microfacies identification, skeletal and non-

skeletal components were first identified. 

Subsequently, the rock texture was determined 

based on the percentage of these components 

(skeletal and non-skeletal). Microfacies were 

then identified based on the established rock 

textures and their constituents, leading to the 

differentiation of depositional environments and 

the proposal of a depositional model. For the 

identification and classification of skeletal and 

non-skeletal components, as well as the 

interpretation of microfacies, the following 

references were utilized: Dunham (1962), 

Embry and Klovan (1975), Gill (2000), and 

Flügel (2010). Furthermore, the environmental 

determinations and the presentation of the 

depositional model were based on the works of 

Wilson (1975), Buxton and Pedley (1989), and 

Flügel (2010). 
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Discution and results 
After studying 280 microscopic thin sections, 

identifying skeletal and non-skeletal elements, 

the rock textures were determined, and 

subsequently, the microfacies and depositional 

environments of the studied section were 

introduced. In this section, 11 microfacies 

belonging to the Middle Ramp, Carbonate Bank 

and Sand Shoal, and Inner Ramp depositional 

environments were identified. 

Midlle Ramp:  The Middle Ramp in this section 

comprises distal and proximal parts, and 

foraminifera with hyaline walls, such as the 

Nummulitidae and Lepidocyclinidae families, 

are the index fauna of this depositional 

environment. The main characteristic of the 

distal part is the preservation of thin-walled, 

elongate hyaline foraminifera from the 

Nummulitidae and Lepidocyclinidae families, 

such as (Operculina, Heterostegina, 

Spiroclypeus, as well as Lepidocyclina, 

Eulepidina, and Nephrolepidina), in a clayey 

matrix, all exhibiting good preservation. MF1 

(Wackestone–Packstone (Floatstone) or 

Packstone containing large benthic 

foraminifera) belongs to this depositional 

environment. The proximal part of the Middle 

Ramp in this section includes microfacies MF2–

MF3 (MF2, Wackestone–Packstone bioclastic 

containing lenticular hyaline foraminifera, and 

MF3, algal boundstone), and its main fauna 

consists of hyaline foraminifera with thicker 

walls and a lenticular/lens-shaped form, along 

with red algae. 
Carbonate Bank and Sand Shoal: The 

Carbonate Bank and Sand Shoal environment in 

this stratigraphic section includes two 

microfacies, MF4 (Packstone–Grainstone 

bioclastic containing lenticular hyaline 

foraminifera) and MF5 (Coral Boundstone). The 

primary characteristic of this depositional 

environment is the presence of a cemented 

matrix instead of a clayey (micritic) matrix. 

Furthermore, the foraminifera in this 

environment exhibit thicker walls and a 

lenticular shell morphology compared to those 

found in other environments. The presence of 

lenticular hyaline foraminifera with thick walls, 

along with the grainstone texture and cemented 

matrix, indicates deposition in a shallow 

environment with energy levels exceeding those 

found at the base of storm and normal wave 

conditions. 

Inner Ramp: The abundant presence of 

porcellaneous foraminifera and the decrease or 

absence of hyaline foraminifera are key 

characteristics of this environment. In terms of 

depth, the inner ramp is very shallow, and 

salinity is at its highest possible level (Flügel, 

2010). Based on the number and diversity of 

porcellaneous foraminifera, this environment is 

divided into three sub-environments: open 

lagoon, semi- restricted lagoon, and restricted 

lagoon (Flügel, 2010). Additionally, the tidal flat 

(intertidal and supratidal zones) is also present 

in this environment (Flügel, 2010). In this 

stratigraphic section, the Oligo-Miocene 

deposits (Asmari Formation) include a semi- 

restricted lagoon, an restricted lagoon, and a 

tidal flat. 

Semi-restricted Lagoon: MF6 (Packstone–

Packstone–Grainstone containing hyaline and 

porcellaneous foraminifera) is deposited in a 

semi- restricted lagoonal environment. Its 

components consist of hyaline and 

porcellaneous foraminifera such as Archaias, 

Pyrgo, Quinqueloculina, along with 

Planorbulina, Miogypsinoides, Reussella, and 

Rotalia veinnoti. The matrix of this microfacies 

is micritic with a lesser amount of cement, and 

its texture is Packstone–Packstone–Grainstone. 

According to Romero et al. (2000), the 

simultaneous presence of both hyaline and 

porcellaneous shells indicates a semi- restricted 

lagoon with moderate energy. This setting is 

also attributed to a high light zone where salinity 

is slightly elevated (Romero et al., 2000). Based 

on these descriptions, the presence of 

porcellaneous foraminifera alongside hyaline 

foraminifera in this microfacies is indicative of 

a semi- restricted lagoonal environment. 

 Restricted Lagoon: The primary characteristic 

of this environment is the predominant presence 

of porcellaneous foraminifera with thick walls. 

The diversity of genera in this environment is 

reduced, and hyaline foraminifera are present in 

small numbers, also with thick walls. In this 

environment, salinity reaches its highest 

possible levels. In this stratigraphic section, a 

total of four (4) microfacies belonging to this 

sedimentary environment were identified. The 

main components constituting microfacies 7 and 

8 are as follows: MF7 (Wackestone, 

Wackestone–Packstone, and Packstone–

Bioclastic) containing porcellaneous 

foraminifera, Discorbis, and Elphidium, and 

MF8 (Grainstone) containing porcellaneous 

foraminifera. The dominant foraminifera in 

these microfacies consist of Milolid, Archaias, 

Meandropsina, Dendritina, Peneroplis, Borelis, 

Discorbis, and Elphidium. Other components of 

these microfacies include echinoids, gastropods, 

and bivalves. The matrix of microfacies 7 is 

micritic, while in MF8 it is cemented, with the 
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texture varying from Wackestone to Grainstone. 

The abundant presence of porcellaneous 

foraminifera without apertures in this 

environment indicates a reduction in depth and 

an increase in light (Brandano et al., 2010). 

Within the inner ramp environment, the 

reduction in depth and increase in micrite 

(calcareous mud) leads to a decrease in the 

abundance of large symbiont-bearing 

porcellaneous foraminifera, while smaller, non-

symbiotic foraminifera begin to increase, 

indicating a restricted lagoon environment  

Mudstone (MF9) and Ploid (MF10) are other 

microfacies of the restricted lagoon within this 

section, which lack any specific fauna, and their 

matrix is micritic. In microfacies 9, the 

abundance of calcareous mud, the absence of 

fossil fauna, the lack of structures indicating 

water outflow, and its association with lagoonal 

facies indicate sedimentation in a shallow 

lagoon environment with high salinity (Flügel, 

2010). Additionally, the absence of skeletal 

components and the abundance of Ploid grains 

in microfacies 10 suggest deposition in a 

shallow, isolated environment with maximum 

salinity and no connection to open waters The 

abundance of pellet grains, the lack of current 

effects, and the gradual grain size indicate a 

calm, restricted lagoon environment. 
Tidal flat: In this stratigraphic section, 

microfacies MF 11 (Dolostone) is indicative of 

this sedimentary environment. The components 

of this microfacies are primarily composed of 

dolomite crystals, and a characteristic feature of 

this microfacies is the absence of biological 

fauna. The expansion of dolomitic facies 

indicates a lowering of sea level due to the 

evaporation of brines rich in Mg²⁺, leading to the 

dolomitization of limestone deposits. The 

presence of a homogeneous texture, the absence 

of allochems, and abundant microcite in this 

microfacies suggest deposition in intertidal and 

supratidal shallow areas (Aghroui, 2006). 

Sedimentary Model: Based on field evidence, 

a detailed study of thin microscopic sections 

(identifying allochems, foraminifera, and other 

types of foraminifera, as well as sedimentary 

textures of thin sections) and the vertical 

variations of microfacies indicates that the 

studied section encompasses a complete 

sequence of sedimentary environments, 

including the Middle Ramp, Shoal, and Inner 

Ramp. In this stratigraphic section, the gradual 

transition of microfacies into one another, the 

absence of slumping or sliding features, absence 

of coated grains (oncoids, pisoids), oolites, and 

the lack of a continuous reef serve as evidence 

for the deposition of the Asmari Formation in a 

low-slope carbonate ramp of the homoclinal 

ramp type. 
 

Conclusion 
Based on Paleontological and sedimentological 

evidence and the texture of the rocks, a total of 

11 microfacies have been identified. they belong 

to to the Middle Ramp (distal and proximal 

sections), Shoal, and Inner Ramp (semi-

restrected lagoon, restrected lagoon, and tidal 

flat) environments. The presence of large, 

elongated foraminifera with thin and intact walls 

in MF 1 indicates the semi-deep environment of 

the distal section of the Middle Ramp. 

Meanwhile, the presence of lens-shaped 

foraminifera with thick walls along with red 

algae in MF 2 and MF 3 suggests shallower 

depths with higher energy and light 

characteristics typical of the proximal section of 

the Middle Ramp. MF 4 and MF 5, which are 

characterized by hyaline foraminifera with thick 

walls and a cemented matrix, as well as coral, 

indicate low depths and high energy in a shoal 

environment (the boundary between the Middle 

Ramp and the Inner Ramp). MF 6, containing 

hyaline and porcelaneous foraminifera, 

indicates a shallow lagoon environment; this 

microfacies simultaneously exhibits two groups 

of foraminifera, distinguishing it as a semi- 

restrected lagoon. In this stratigraphic section, 

MF 7 and MF 8, characterized by porcelaneous 

foraminifera and the absence of hyaline 

foraminifera, suggest a low-depth environment 

with high salinity and light, consistent with a 

restrected lagoon. MF 9 and MF 10 (mudstone 

and ployoid facies) lack fossil fauna, indicating 

a low-depth and high-salinity environment 

associated with an restrected lagoon. MF 11 

(dolostone facies) reflects a very shallow 

environment belonging to the intertidal zone of 

the Inner Ramp. The findings of this study 

indicate that the Asmari Formation in the Tang 

Chug section was deposited in a homoclinal 

carbonate ramp system. This interpretation is 

based on key evidence, including: (1) a gradual 

vertical sequence of microfacies from the deep 

environment of the outer ramp to the low-depth 

environment of the inner ramp, (2) the complete 

absence of continuous reef-forming facies 

(barrier reef complex) or platform-margin 

deposits, (3) a significant lack of coated grains 

such as ooliths and intraclastic sediments, and 

(4) the absence of any evidence of slump or 

debris-flow deposits. 
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Fig. 1. Geology and geographical area of the Tang Chug stratigraphic section. A (ocation and access roads of the studied 
area) and B (geological map of the Tang Chug section, Eshger anticline). 
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Fig. 2. Stratigraphic column (lithostratigraphy) of the Tang Chug section 
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Fig. 3. Field images of the Tang Chug section. A and B (marly layers of the upper part of the Pabdeh Formation). C and D 

(Boundary of the Pabdeh and Asmari Formations) (Alternation of marl with rocks containing LBF (large benthic 

foraminifers). E (Large benthic foraminifers (LBF) base of the Asmari Formation. (Thick sequence of the lower part of the 

Asmari Formation. G (Among the limestone-marl-shale layers of the middle part of the Asmari Formation). H (Thin to 
medium layers of the upper part of the Asmari Formation). 
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Table 1. Biozones identified in the Tang Chog stratigraphic section 

Biozone  Age  Thickness  Formation 

Borelis melo curdica- Borelis melo melo 
Assemblage Zone 

Burdigalian  32 meter 
291 - 323  

Asmari  

Miogypsina- Elphidium sp.14 – Peneroplis 

farsensis Assemblage Zone 
Aquitanian  102 meter 

189 - 291  
Asmari  

Archaias asmaricus -  Archaias hensoni – 

Miogypsinoides compalanatus  Assemblage Zone 
chattian  139 meter 

50 - 189  
Asmari  

Lepidocyclina - Operculina- Ditrupa Assemblage 
Zone 

Rupelian - 
chatian  

18 meter 
32- 50  

Asmari  

Globigerina spp  - Turborotalia cerroazulensis- 

Hantkenina Assemblage Zone 
Rupelaian 32 meter 

1 - 32  
Pabdeh 
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Fig. 6. Microfacies 12-15: A-B (MF 6), packstone - Grainstone containing hyaline and porcelanose foraminifera. C-D (MF 6), 

packstone, packstone - Grainstone containing hyaline and porcelanose foraminifera. E-F (MF 7), wackestone, wackestone – 

packstone containing porcelanose foraminifera. G-H (MF 7), packstone containing porcelanose foraminifera. I (MF 7), 

wackestone – packstone bioclastics of Discorbis and Elphidium. 
Mi (miliolids), Dis (Discorbis), El (Elphidium) Re (Red algal), Q (Quinqueloculina ), D (Dendritina rangi), Mea (Meandropsina), 

Mi (Miogypsinoides), Py (Pyrgo), Ru (Ruseela), Ar (Archias), Sp (Spyroclipeos ), Aus (Austrotrillina), Ro ( Rotalia viennoti). 
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Fig. 7. Microfacies 7 -11: A (MF 7), Bioclastic wackestone- packstone containing Discorbis and Elphidium. B, C (MF 8), 

Grainstone containing porcelanous foraminifera. D (MF 9), Mudstone. E (MF 10), Ploid wackestone. F (MF 11), Dolostone. 
Dis (Discorbis), El (Elphidium) Ech (Ecinoid), Q (Quinqueloculina), D (Dendritina rang), Bo (Boreliss), Mi (Miliolids), Pe 

(Peloid).  
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Fig. 8. Microfacies column and sedimentary environment of the Tang Chug stratigraphic section 
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Fig. 9. Sedimentary model of the Asmari Formation in the Tang Chug stratigraphic section. (MF1): wackestone– packstone 
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