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ABSTRACT ARTICLE INFO 

The Fahliyan Formation (Neocomian) is a major hydrocarbon reservoir 

in the southern and southwestern oil-prone regions of Iran, particularly 

in the Dezful Embayment and Abadan Plain. This study integrates 

core, thin-section, gamma-ray and sonic log data from two wells in the 

Rudak and Milatun fields to investigate the depositional setting, 

sequence stratigraphy and reservoir quality of the formation in the 

southern Dezful Embayment. The studied subsurface sections are 

about about 445-460 m thick and they consist of 5 microfacies which 

deposited in a homoclinal carbonate ramp. Facies and well-log 

analyses indicate the presence of two third-order depositional 

sequences corresponding to the lower part of the Mehrdad 

supersequence and the K30 and K40 maximum flooding surfaces in 

the Zagros Basin. Based on the stacking pattern of various depositional 

microfacies and reservoir quality of the studied intervals, the Fahliyan 

Formation can be divided into two reservoir units. The upper part 

consists mostly of bioclastic wackestones of the protected lagoon and 

open marine settings, which has a low reservoir quality. On the other 

hand, the good reservoir quality of the underlying carbonates is related 

to high pro-perm values of the peloidal grainstones and algal 

packstones deposited in a high-energy mid-ramp setting. 
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Extended Abstract 

Introduction 
Carbonate successions of the Fahliyan 

Formation and its stratigraphic equivalents, 

including the Yamama, Minagish and Ratawi 

formations of Early Cretaceous age, represent 

some of the most significant hydrocarbon 

reservoirs in the Zagros and Persian Gulf 

Basins (Motiei 1995; Al-Sharhan and Nairn 

2003, Ghazban 2007). The Fahliyan 

Formation constitutes a lithostratigraphic unit 

of the Khami Group (Jurassic–Lower 

Cretaceous) which also includes the Surmeh, 

Hith (Jurassic), Gadvan and Dariyan 

formations (Cretaceous). Following the 

Asmari Formation (Oligo–Miocene) and the 

Bangestan Group (Middle–Upper 

Cretaceous), the Khami Group represents the 

third most important oil and gas–producing 

interval in southern and southwestern Iran 

(Bordenave and Hegre 2005; Alhusseini 

2007). Collectively, the Khami Group hosts 
approximately 15% of Iran’s oil reservoirs 

and 4% of its gas reservoirs (Esrafili-Dizaji 

and Rahimpour-Bonab 2019). Despite its 

proven hydrocarbon potential, the Fahliyan 

reservoir has received less development 

attention compared to the shallower reservoirs 
such as the Asmari and Bangestan units, 

mainly due to its greater burial depth. 

Consequently, it has remained a primary 

target of exploration activities, highlighting 

the need for detailed studies on its 

depositional architecture and reservoir 

characteristics. In current research, we focus 

on the microfacies, type of platform, 

sedimentary sequences and pero-perm 

properties of the Fahliyan Formation in Rudak 

and Milatun oil-gas fields in the southtern 

Dezful Embayment. The area in question is a 

part of the Gachsaran Oil and Gas 

Exploitation Company and a subsidiary of the 

National Iranian South Oil Company. The 

findings can be useful in the better 

management and planning for optimal 

exploitation of these fields.  

 

Materials and methods  
This study integrates core, thin-section, and 

well-log data from the Fahliyan Formation in 

two wells located in the Roudak and Milatun 

oil fields, southern Iran. The study area is 

situated north and northwest of Khesht city in 

Kazerun County, Fars Province, with an 

approximate distance of 15 km between the 

two fields. A total of 300 thin sections were 

prepared from cores of the Milatun field and 

drill cuttings from the investigated intervals. 

Petrographic analyses were conducted using 

an Olympus BX50 polarizing microscope, 

focusing on textural characteristics, skeletal 

and non-skeletal components, and the relative 

abundance of allochems, cement and micrite. 

Carbonate rocks were classified following the 

Dunham (1962) and Embry and Klovan 

(1971) schemes, with the upper micrite size 

limit set at 60 μm. For petrophysical 

measurements, an average of two core plugs 

per meter was prepared, resulting in 80 plugs 

in total. Porosity and absolute permeability 

were measured using helium gas injection and 

dry air. In addition, gamma-ray and sonic logs 

were analyzed to evaluate lithological 

variations and porosity trends along the 

studied wells. Core-derived petrophysical 

parameters were correlated and calibrated 

with well-log responses to ensure data 
consistency. The results of thin-section 

petrography and well-log analysis led to the 

identification of several microfacies. By 

comparing these microfacies with standard 

facies models described in the literature, 

including Wilson (1975) and Flügel (2010), 
the depositional environments and 

paleogeography of the studied succession 

were reconstructed. Based on the lateral 

continuity of genetically related microfacies 

within adjacent sub-environments, in 

accordance with Walther’s Law, the carbonate 

platform type was determined and illustrated 

through a depositional model. The vertical 

stacking pattern of microfacies within the 

sedimentary succession reflects the repeated 

migration of depositional sub-environments 

through time and records variations in relative 

sea level, the development of stratigraphic 

surfaces, and the formation of depositional 

sequences. According to the position of key 

stratigraphic surfaces and the parasequence 

stacking patterns defined by Van Wagoner et 

al. (1988) and Vail et al. (1991), each 

depositional sequence was subdivided into 

transgressive systems tracts (TST) and 

highstand systems tracts (HST). Furthermore, 

based on the biostratigraphic zones introduced 

by Wynd (1965) the age of the studied 

sequence was determined and the maximum 

flooding surfaces were correlated with their 

regional equivalents (e.g., Sharland et al., 

2001; Ziegler, 2001). To evaluate the global 
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eustatic sea-level conditions during the 

Cretaceous, published datasets from Golonka 

and Kiessling (2002) and Haq and Al-Qahtani 

(2005) were used. 

 

Discussion and Results 
Petrography of thin sections and close 

examination of cores and well logs showed 

that the Fahliyan Formation in southern 

Dezful Embayment is mainly composed of 

bioclastic and peloidal limestones. Benthic 

foraminifera, green algae and peloids are the 

main components of this carbonate succesion, 

which in some samples accompanied by 

ancoids, intraclasts and remains of bivalves, 

echinoderms, gastropods and sponge spicules. 

According to the texture and composition of 

the rocks of this lithostratigraphic unit, it can 

be separated into five microfacies, which are 

introduced in table 1 and figures 3 to 5.  

 

Conclusions 
Carbonates of the Fahliyan Formation in the 

southern Dezful Embayment comprise five 

microfacies which deposited on a homoclinal 

carbonate ramp. The high abundance of 

lagoonal (bioclastic wackestones) and barrier 

microfacies (peloidal grainstones) indicate 
extensive development of the inner and 

middle parts of the carbonate platform in the 

studied area. This microfacies distribution 

largely controlled by an irregular depositional 

topography and a horst–graben structural 

framework related to inherited basement 

paleohighs. The Fahliyan sedimentary 

succession in the Roudak and Milatun fields is 

approximately 450 m thick and consists of two 

third-order depositional sequences (Types 1 

and 2). These sequences correspond to the 

lower part of the Mehrdad supersequence and 

include two Early Cretaceous maximum 

flooding surfaces (K30 and K40) within the 

Zagros Basin. Reservoir property 

measurements indicate that the Fahliyan 

Formation can be divided into two reservoir 

units with different quality. In the lower unit, 

interparticle porosity within thick grainstone 

beds and dissolution (moldic) porosity in algal 

packstones are the main contributors to 

enhanced pero-perm characteristics. In 

contrast, the upper unit is dominated by 

bioclastic wackestones with permeability 

values generally lower than 1 mD. The 
microfacies architecture and nature of 

diagenetic processes are the primary controls 

on the reservoir potential of the Fahliyan 

Formation in the southern Dezful 

Embayment.  
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Fig. 1. A: Index map showing geological position and geographic expansion of different Zagros domains in the 
southwestern Iran; Black rectangle shows the approximate position of the study area. B: Structural framework of 

middle part of the central Zagros consisting of Dezful Embayment and Izeh zone bounded by Kazerun and Mountain 
Front faults to the east and north respectively. The Rudak and Milatun oil fields are marked in black ellipsoids (based 

on Berberian, 1995; Sepehr and Cosgrove, 2004; Sherkati and Letouzey, 2004).  
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Fig. 2. Stratigraphic classification of the Cretaceous succession in the Zagros Mountains of southwest Iran comparing 
with some areas around the Persian Gulf, including Kuwait, southeastern Iraq and Saudi Arabia (based on James and 
Wynd, 1965; Motiei, 1993; Alsharhan and Nairn, 2003). 
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Table 1. Microfacies characteristics and interpretation of the Fahliyan Formation in southern Dezful Embayment  
Depositional 

setting 

Energy 

level 

Grain 

size  

Allochems (skeletal 

and non-skeletal) 

Microfacies name Microfacies 

code 

Inner ramp-Lagoon Low Mud-

sand 

Benthic foraminifera, 

green algae, peloids  
Benthic foraminifera 

bioclastic 

wackestone  

FMF-1 

Inner ramp-Patch 

reef 
Low-

medium 
Sand-

mud 
Green algae, benthic 

foraminifera,  

echinoderm debris  

Bioclastic algal 

wackestone-

packstone 

FMF-2 

Inner ramp–
Leeward shoal  

Low-
medium 

Gravel-
sand 

Coarse-grained 
oncoids, peloids, 

bivalve debris 

Oncoid peloidal 
Rudstone-floatstone  

FMF-3 

Mid ramp-Shoal High Sand Peloid, echinids debris 

and some intraclasts 

Bioclast peloid 

grainstone 

FMF-4 

Outer ramp-
Shallow open 

marine 

Low Mud-
sand 

Sponge spicule, 
bivalves, echinoderms 

Bioclast sponge 
spicule wackestone 

FMF-5 

 

  

                                                   
8 Maximum Flooding Surface 
9 Trocholina, Pseudocyclamina and Miliolids 
10 Mud-dominated texture 

62 



��������	 
��
���                                                              ����14 ��� ! "27 ��%�&�' � ��(& "1405 

 (������� >���W�.'�- ����*��'�
 ����2G

iY*6) (.Y� 
�I(FMF-2)   

:X#!��  -+ ����A��*� ,*+30  �'40% ��' x�%d�� ��4

Vd�� �!��
�+�) �d� ��4��+����11 � (10  �'20% 
�%�31V	3� ��4j� �+�+=�-�� .' "���63��.' .�J� �-
������+����- �� ��%�31��A � �4L��2' �*+.��� -+ �+ 

�=!L�!) ��+ ��4C-D3Vd�� ��*�7& .( �.A n�i+ �4
�=!=�+  �1  �'2 
�����3 � �<�& .=��+� .[^ .%� n�i+ �4
L/��+� ���+3� �� � ��d�%21��d�%2112  .��+  

:�#� � Vd�� n6�i 
�+�+.< -+ 
��N �d� ��4
B3�� ,�& z� W+ � ,!�� �7[�� �� ����A��*� ,*+ ��+e/

10  �'20  � .��') ��+ �'��&.� U�� 
�A+� b
& �.%�
 �*+�1990 �+��� 4 � ���4� g2018 �+��� 4 � 
���N g
2021X��&.� �+�+=��� S r' .( ,*+ n���� H*+.! �� -��

& ����(< 0.�%�1 -+ b
&j*� ��r*+ ���' ��4	3� ��'V13 
�=! .r�� ��� ����A��*� E��]� ����A��*� ,*+ .��+

 ��� ! ��+=��%�+18 ) L/3�<2010����A� =�&. � �� ( �+
7 ) �3��*�1975.��+ (  

 

  
 P2	3. >.V0 �-��- �'��j�) �IA  �C>���W�.'� `(�- k=�;0 � ( 
(�4 �5,#0 l/��0 >�$ �� ��#*�+ ����
�� m0� �*W5� \/
 �
 n�
�0 
�I

 R����*#0BX� �5�5,-(�� : 
((B.f)  �I,#:�#*#0 �(Mil.)  � ����*��'�
 ������ ��DiY*6 
�'�;
 : .Y� 
�I(G.a) ������ ��- ����2G

 ����*��'�
(XPL) .  
Fig. 3. Core sample images (A and C) and photomicrographs representing microfacies related to the inner part of 
Fahliyan carbonate ramp in the selected well of Milatun gas field; B: Benthic foraminifera (B.f) and miliolids (Mil.) in 

bioclastic wackestone and D: Green algae (G.a) remains in bioclastic algal wackestone-packstone (XPL).  
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Fig. 4. Images of core samples (A and C) and thin sections of microfacies related to the inner and middle parts of the 

Fahliyan ramp in the selected well of Milatun gas field; B: Oncoid peloidal rudstone-floatstone and D: Bioclastic peloid 

grainstone that forms the main microfacies of the mid ramp shoal of the Neocomian platform (XPL).  
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Fig. 5. Images of core (A) and thin sections (B and C) of bioclastic wackestone microfacies with sponge spicules (S.s) and thin-

shelled bivalves (T.s.b) and planktonic foraminifera (P.f) suggest an open marine low energy setting; Fahliyan Formation in 

the selected well of Milatun gas field (XPL).  
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Fig. 6. Schematic illustration of the carbonate ramp of the Fahliyan Formation and its associated sub-environments in 
the southern Dezful Embayment. The spatial distribution of microfacies and the arrangement of the constituent 
components of this sedimentary unit are also illustrated. 
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Fig. 7. Sequence stratigraphy of the Fahliyan Formation in Rudak and Milatun oil-gas fields in the southern Dezful 

Embayment; the Arabian platform regional sea-level changes in Neocomian is adapted from Haq and Al-Qahtani 
(2005). Alochem symbols are introduced in figure 6.  
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Fig. 8. A: Column chart (histogram) of porosity changes in the lower and upper parts of the Fahliyan Formation in the 

southern Dezful Embayment and (B) porosity-permiability cross plots of various depositional microfacies of the 
formation.  
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