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Fig. 1. A) general map of Iran showing different construction zones (Mobasher and Babaei, 2008). B) Different parts of 
the Zagros basin, where the location of the Darquain field is marked with a red square (adapted with changes from 

Matiei, 2014). 
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Fig. 2. Stratigraphic column of Fahliyan formation in Darquain field 33. Gamma well log, which is compatible with 

microfacies and sequences to a large extent, is clear in the stratigraphic column. 
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Fig. 3. Microscopic images of the Tidal flat microfacies of the Fahliyan formation in Darquain field. a- t: mudstone to 

dolomadstone microfacies (4280 meters depth), b- red arrow of evaporite mold, green arrow of bivalve and echinoid fragments 

(4285 meters depth), p- red arrow of fenestral fabric, orange arrow of bivalve (depth of 4290 meters), t- green arrow of 

Dolomite (XPL). c: quartz mudstone microfacies (XPL) (4300 meters deep), j: shale petrofacies (4340 meters deep). 
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Fig. 4. Microscopic images of the lagoon microfacies of the Fahliyan Formation in Darquain field. a, b) Bioclastic Wackestone 

microfacies, gastropod red arrow, benthic foraminifer and bivalve fragments green arrow (XPL) (4044m depth), p, t) Bioclastic 
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Fig. 5. Microscopic images of the shoal microfacies of the Fahliyan Formation in Darquain field. A, B: Bioclastic grainstone rudstone 

microfacies, peloid red arrow, brachiopod green arrow, bryozoan blue arrow (XPL) (4460 m depth). P, T: Peloidal grainstone 

microfacies, peloid red arrow, bivalve and brachiopod fragments green arrow, intraclast blue arrow (4470 m depth). (XPL) c: Ooidal 

grainstone microfacies (XPL) (depth 4470 meters). g: grainstone bundstone microfacies (XPL) (depth 4480 meters). 
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Fig. 6. Microscopic images of the open marine microfacies of the Fahliyan Formation in Darquain field A, B: Wackestone Packstone 

(flotstone-roadstone) bioclastic microfacies, echinoid green arrow, brachiopod red arrow (XPL) (4500 m depth). P-c: Microfacies of 

mudstone and wackestone bioclastic with sponge needles, calcisphere green arrow, sponge red arrow, echinoid yellow arrow, pyrite 

blue arrow (Depth 4520 meters). 
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Fig. 7. Hypothetical carbonate ramp sedimentary model and distribution of microfacies, skeletal and non-skeletal 

components in facies belts in well No. 33 of Fahliyan formation in Darquain oil field. 
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Fig. 8. Chronostratigraphic diagram of the formations formed in the Arabian platform during the Cretaceous period 
along with the maximum levels of sea advance in the Cretaceous period (Sharland et al., 2001). 
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Abstract 
The Fahliyan Formation located in Darquain oil field with low lithological diversity, is composed of 

limestone in the lower parts of the reservoir and dolomitic-limestone in the upper parts. In the study area 

the Fahliyan Formation in the Darquain 33 well (in Darquain oil field) has overlain conformably the 

Garu Formation and overlaid by Gadvan Formation. In this research, Fahlian Formation in Darquain 33 

well was studied lithologically in order to identify microfacies, sedimentary environment, and sequence 

stratigraphy. Lithological studies led to the identification of 13 facies (including 12 microfacies as well 

as one lithofacies (shale)) belong to 4 facies belts, including tidal flat, lagoon, shoal and open marine. 

The absence of barrier reefs (which are characteristic of rimmed shelves), the gradual conversion of 

microfacies to each other, and the presence of vast areas of tidal flat as well as the absence of 
calciturbidite represent the carbonate sequences of the Darquain 33 well deposited on a carbonate ramp 

platform. Base on the microfacies, gama ray and sequence stratigraphy concepts, three 3rd sequence in 

Darquain 33 well was recognized. The investigation of sedimentary environment and sequence 

stratigraphy of the Fahliyan Formation could be useful in the reconstruction of paleogeography of the 

study area in Cretaceous time. 
 

Keywords: Fahliyan Formation, Darquain Oil Field, Depositional environment, Sequence stratigraphy 
 

Introduction 
The NW–SE trending Zagros orogenic belt, 

which extends for about 2000 km from Turkey 

to south-eastern Iran, with its numerous 

supergiant hydrocarbon fields, is the most 

resource-prolific fold–thrust belt of the world, 

and it represents a large segment of the Alpine–

Himalayan collisional system. The Zagros 

Fold– Thrust Belt is an imbricated and simply 

folded belt that lies on the northeastern margin 

of the Arabian Plate and has been subdivided 

into NW–SE trending structural zones parallel 

to the plate margin separated by major fault 

zones such as the High Zagros and mountain 

front faults. The Zagros Basin is filled by rocks 

ranging from the Cambrian to Holocene, which 

exhibit significant thickness and facies 

variations both along and across the belt. The 

Zagros region was part of a passive continental 

margin, which was rifted between the Permo-

Triassic and the Late Cenozoic collision. 

According to Alavi, (2007) the Zagros Fold–

Thrust Belt is a result of the structural 

deformation of the Zagros (peripheral) 
proforeland system, whose present-day 

expression is the marine Persian Gulf basins 

(Baltzer and Purser, 1990) and underlying pre-

proforeland, mostly shelf deposits. Following 

the Permo-Triassic rifting episode, the Zagros 

Basin was sub-divided into two main basins: 

the Lurestan Basin to the NW and the Fars 

Basin to the SE, with very different 

sedimentary successions. Our study is 

restricted to the succession of the Fahliyan 

Formation in Darquain Oil Field. The lower 

contact with the Garu Formation is 

conformably; the upper contact is followed by 

the Gadvan Formation. In the present study, 

one new subsurface well have been studied, 

including the Darquain33 well. The objectives 

of this study are facies analysis, depositional 

model and sequential stratigraphy of the 

Fahliyan Formation in the study area. 
 

Materials and methods 
In this study, 1 subsurface well from the 

Fahliyan Formation, was studied. Over 178 

thin sections from core were made. Carbonates 

were classified using the Dunham (1962) 

scheme. Using the facies data, the sedimentary 
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environment was identified and using the 

standard ramp model of Wilson (1975) and the 

microscopic facies of Flugel (2010), the 

sedimentary model of the Fahliyan Formation 

in the study area was designed. From this data 

have been used to study the sequence 

stratigraphy of the Fahliyan Formation in the 

study area by the method of Catuneanu (2019).  

 

Results, Discussion & Conclusions 
Based on the characteristics of petrographic 

studies, as well as the abundance and 

distribution of foraminifera and other 

components and characterization of texture and 

facies, 13 carbonate facies have been 

identified, which deposited in 4 facies belts 

including tidal flat, lagoon, bar and shallow 

open marine. According to the field 

observations, petrographic studies, and 

comparison of vertical and lateral changes of 

the facies, the carbonate facies assemblage 

were deposited in a homoclinal carbonate 

ramp. The absence of barrier reefs, intraclast, 

ancoid and grain aggregate charging become 

facies together and the existence of vast areas 

of tidal this sequence deposited on a carbonate 

ramp platform. It also shows that the absence 

of calciturbidite shows that carbonate sequence 

has been deposited on a carbonate ramp 

platform. 3 sequence in Darquain33 well was 

recognized. The investigation of sedimentary 

environment and sequence stratigraphy could 

be useful in the reconstruction of 

paleogeography of the study area.  
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