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 The Upper Oligocene – Middle Miocene succession in Wadi Heglan, 

western Iraq was carried out to study microfacies and paleoenvironment.  The 

Anah and Euphrates formations are exposed in this section. Anah Formation 

consists of massive, coralline, and dolomitic limestone, while the Euphrates 

Formation consists of massive and become well bedded upwards, obvious 

porous, marly, and dolomitic limestone. The abundance of benthic foraminifera 

and other fossils within these facies, the appropriate paleoenvironment for the 

Anah and Euphrates formations were determined. The reef and back-reef 

environments are recognized Anah Formation and the restricted to open marine 

environments are recognized Euphrates Formation. The Anah Formation 

exposed in this section by long episode of high stand trace (HST) which 

represent fall sea level of back-reef facies, while Euphrates Formation was 

deposited during three fourth-order cycles (A, B, and C), these cycles represent 

a succession episode of sea level rises (TST) and stillstands (HST). These 

sequences are bounded by two type-1 sequence boundary SB1. The area of 

study show very low rate of subsidence according to sequence development and 

the main factors that affect the study area is the fluctuation of eustatic sea level.. 
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INTRODUCTION 

The study area is located in the northern part of 

Anbar Governorate, about 123 km from Ramadi, with 

coordinates: longitudinal 42o36'49''E and latitudinal 

34o09'18''N (Fig.1).The Oligocene succession in Iraq 

have a relatively narrow range of distribution  and the 

late Oligocene is represented by the Azkand, Anah, 

and Ibrahim formations. Early Lower Miocene began 

with a major transgression, which resulted in the 

deposition of the Euphrates Formation in restricted to 

open marine environment [2]. 
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The Anah Formation is consists of light gray, 

very porous, coralline, very hard, and massive 

limestone, while the Euphrates Formation is consists of 

light gray, very porous, hard, weathered massive into 

well bedded, fossiliferous, and dolomitic limestone in 

this section. Only the top of the Anah Formation 

appears within this section and represents a long period 

of fall sea level (HST). The Euphrates Formation three 

fourth-order (A, B, and C) cycles, which are 

asymmetrical cycles [5].  

Each cycles represented rise in sea level (TST) 

and followed by fall sea level (HST). The major aim of 

the current research is study the Sequence Stratigraphic 

in wadi Heglan section by examining microfacies and 

their fossils content. There are many previous studies 

on the Anah and Euphrates formations for the various 

purposes, and among these studies are: [1] [2] [3] [4] 

[5] [6] [7] [8] [9]. 

Copyright©Authors, 2023, College of 

Sciences, University of Anbar. This is an 
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Fig.1 Location map of the study 

                    Fig: 1 Location map of the study area   

 

GEOLOGICAL SETTING  

The area of study is located within the Western 

Desert of the Upper Oligocene- Middle Miocene 

Carbonate Platform in Haditha city. The current 

research study focused on the northeastern parts of the 

Arabian Plate within the main unit, which is the Stable 

Shelf. The study area bordered to the east by the 

Salman Zone, and from the west Syria and Jordan. 

This area is bounded from the north and south by two 

transversal faults zones, fixed by Sirwan Faults Zone 

and Anah- Qalat Dizah Faults Zone, within the Center 

Iraqi block [10]. Abu-Jir fault zone is located within 

the Euphrates River and it forms the main structural 

feature in northern and eastern parts of the lithology 

section, and it is represents the boundary between two 

major tectonic division the Stable and Unstable Shelf 

[11]. 

MATERIALS AND METHOD 

It Includes both  field and laboratory works, 

where the field work was conducted in Wadi Heglan in 

Hadetha area, to take encountered  samples (that were 

not relatively affected to erosion operations), and then 

make thin sections for later studies, where 23 samples 

were collected from the section of Wadi Heglan and 

field measurements were also taken . As part of the lab 

work, roughly 40 thin sections were prepared in order 

to prepare them for examination under a light-

transmitting microscope. By studying these 

microfacies, the paleodepositional environment of the 

Formations within the studied sections was deduced.  

RESULTS AND DISCUSSION 

Microfacies analysis 

Five major microfacies have been identified and 

subdivided into twelve submicrofacies within the Anah 

and Euphrates formations in Wadi Heglan section. 

Microfacies types of Anah Formation  

Four types of submicrofacies have been 

identified within the Anah Formation in Wadi Heglan, 

which are: Miliolids Lime Packstone, Algae Lime 

Packstone, and Coral – Algae Lime Wackestone, 

Miliolids Lime Wackestone. 

1-Miliolids Lime Packstone (MF1) 

This facies has been detected inside of the Anah 

Formation, and is about 2.5 meters thick, in the upper 

part of the formation. It is containing of gray, 

dolomitized, and porous limestone, and it is built up by 

60% of miliolids. Its consists from miliolids as 

Qunequeloculina  sp., Triloculina  trigonula  Lamark., 

Pyrgo sp. , Austrotrilina  asmariensis  , Spiroloculina  

ornata , Rotalia  viennoti , Textularia sp. , and other 

fossils as gastropoda , coral, and algae . 

Interpretation: The high diversity of miliolids in 

this facies suggest deposited  in restricted lagoon 

(inner ramp) and points of a nutrient rich and slightly 

hypersaline and warm euphotic conditions [2], and it is 

indicator of tropical and subtropical shallow lagoon( 

back-reef ) conditions [12]. This facies represents the 

shallowest upper part of the photic zone, very light, 

high translucent, and soft muddy substrate [13]. 

2- Algae Lime Packstone (MF2) 

This facies is a meter thick and is located in the 

upper parts of this formation. Lithology of this facies is 

light gray, less hard, well bedded, high weathering, and 

fossiliferous limestone. It is consists of 50-60% algae. 

Interpretation: Coralline algae play an important 

role in forming a type of reservoir rocks produced 

during Oligocene, which is Nullipore Limestone [14]. 

This facies is deposited of reef environment.   

3- Coral – Algae Lime Wackestone (MF3) 

This facies, which has a thickness of 1.5 meters, 

was found in the lowest parts of the Anah Formation. 

The coral – algae lime wackstone facies is contains of 

creamy, very pours and very hard limestone. This 
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microfacies is dominated by the occurrence of 

Lithophylum sp., and algae about 35% of facies. 

Interpretation: the coral reef patches refer to the 

upper parts at a carbonate slop setting of an 

oligotrophic condition [15], the of present coral with 

Algae indicator of shallow environment down 40 

meters depths during Oligocene- Miocene [16], or in 

middle ramp environment. 

4- Miliolids Lime Wackestone (MF4) 

In the lower parts of this formation, there is 2.5 

meters facies thickness. The rock of this facies in the 

field is very hard, massive, light gray, with limestone 

burrows. The facies contain of miliolisd about 17% 

and matrix about 70%, and its dominated by the 

occurrence of imperforate benthic foraminifera as 

Quinqueloculina sp., Austrotrilina  howchin, Rotalia 

sp., Triloculina  trigonula  Lamark., Pyrgo sp., and 

coral. 

Interpretation: this facies is deposited in shallow 

marine to represent a lagoon/back-reef (inner ramp) 

environment [17], as indicated of low energy 

restricted/lagoon setting [18], and it is indicator of low 

diversity skeletal fauna. Stated the miliolids present in 

shallow marine water of barrier- reef setting.  

Plate: 1 Microfacies types of Anah Formation of Wadi 

Heglan. 

1- A. and B. Miliolids Lime Packstone (MF1).  

2- C. Coral  Lime Wackestone (MF2). 

3- D. and E. Coral- Algae Lime Wackestone (MF3). 

4- F.  Miliolids  Lime Wackestone (MF4).  

 

Microfacies types of Euphrates Formation  

Eight microfacies types have been distinguished 

within the Euphrates Formation, which are: Coral 

Boundstone, Miliolids Lime Packstone, Coral – 

Miliolids Lime Packstone, Peneroplis Lime Packstone, 

Bioclastic – Algae Lime Wackestone, Algae – 

Miliolids Lime Wackestone,   and Lime Mudstone. 

1- Coral Boundstone (MF5): 

Coral Boundstone facies has been marked in the 

lower part of the Euphrates Formation, specifically 

within the basal conglomerate bed, and the thickness of 

this facies is two meters. The facies contains a 

Lithophylum sp. decrease towards the top part. 

Interpretation: this facies deposited in good 

water circulation of high energy. Most coral reef prefer 

to live in warm tropical to subtropical water and 

represent a productive marine environment, with a 

great diversity of biological contain compared to that 

other environment contain [19]. There are a number of 

factors that help coral reefs to grow, including little 

light, change in sea level, and water turbidity [20]. 

2- Miliolids Lime Packstone (MF6) 

Miliolids Lime Packstone microfacies were 

located in lower parts of the Euphrates Formation, 

above the Coral- miliolids packstone, with a thickness 

about 1.5 meters. It is contain of Dendritina  rangi, 

Austrotrilina  sp., Peneroplis  evolutus, small Miliolids 

, Borilis melo melo,  and Algae. 

Interpretation: the miliolids are good evidence of 

the open lagoonal restricted environments and descend 

into the middle reef slop less than 40 meters. This 

facies has been sedimentation of tropical neritic at 

open lagoon and in photic zone and well sorted of 

miliolids and less amount from mud evidence of high 

energy environment [21]. This facies is deposited in 

open marine environment. 

3-Coral – Miliolids Lime Packstone(MF7) 

This facies was distinguishes in the lower part of 

the Euphrates Formation above the Coral Boundstone 

facies, and also within the basal conglomerate bed , 

with thickness up to 2 meters. The facies is contains of 

Quinquoloculina sp., Pyrgo sp., Austrptrilina  

asmariensis,  Dendritina  rangi, and Lithopylum sp.  

Interpretation: The microfacies are characterized 

by occurrence number of imperforate benthic 

foraminifera may evidence a slight saline environment 

in inner ramp (lagoonal facies) setting [17], [22]. This 

facies is deposited in open marine environment. 

4- Peneroplis Lime Packstone (MF8) 

The facies is located above Bioclastic – Algae 

Wackstone facies, within the middle parts of this 

formation, with thickness up to three meters. This 

microfacies consist mainly of Peneroplis   farsensis, 

and  Peneroplis   evolutus about 40% and Algae 15%. 

Interpretation: the association of peneroplis main 

evidence of shallow warm tropical environment [6]. 
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Peneroplidis lived in shallow marine near shore weeds 

in setting of little sedimentation. This facies is 

deposited in open marine environment. 

5- Peneroplis-Algae Lime Packstone (MF9) 

The facies is distinguished in the middle part of 

the Euphrates Formation, above the Peneroplis Lime 

Packstone facies, with a thickness about 2meters. This 

facies contains of 30% peneroplis  evolutus, 30% 

algae, and pelecypod. 

Interpretation: This facies is deposited in inner 

ramp (open marine setting) with upper photic zone of 

less than 40 meters. All peneroplidae including the 

genus peneroplis sp. it is prefers to live in shallow 

marine water, nearing shore weeds [18]. The present 

algae in this facies is represent inner ramp setting in 

the tropical to polar normal marine waters, from 

intertidal depths [23]. 

6-Bioclastic – Algae Lime Wacksetone (MF10) 

This facies was identified with a thickness of 

one meter within the middle parts of the Euphrates 

Formation. The facies is characterized by its 

containment of bioclastic and algae.  

Interpretation: this facies was deposited in the 

lagoon /restricted and upper slope environments. 

Bioclastic were formed during or after the 

sedimentation process due to the influence of 

prevailing environment conditions, as biological 

processes, or chemical dissolution, or abrasion 

transport and re-sedimentation [24]. Symbiotic of 

fossils with algae in reef and back-reef, and in marine 

setting with low energy, or they are located at 

relatively greater depths [25]. 

7- Algae – Miliolids Lime Wackestone (MF11) 

In the upper part of the Euphrates Formation, 

this facies was identified, with a thickness of up to 

three meters, above the lime mudstone facies. The 

fossils content of this facies is Algae about 15% and 

small Miliolids 10% as Austrotrillina  asmariensis. 

Interpretation: The presence of miliolids is a 

clear indication of the shallow marine environments, 

especially the lagoon /back reef within photic zone. 

The environmental conditions in which this facies was 

deposited within clean water of normal salinity and 

low energy [15]. 

8- Lime Mudstone (MF12) 

This microfacies was widely recorded within the 

upper parts of the Euphrates Formation and within the 

lower parts, and a thickness of up 8 meters. The mine 

component of this facies is dolomitized, with a lesser 

percentage of micrite calcite and small miliolids. 

Interpretation: The facies are represented of the 

hypersaline tidal and restricted shallow marine and low 

energy environment. This microfacies is affected by 

diagnosis processes especially by dolomitized process 

and other processes such as dissolution, recrystallization, 

and replacement processes but by little rate.  

Plate: 2 Microfacies types of Euphrates Formation in Wadi 

Heglan. 

1- A. Coral Lime Boundstone  (MF5).  

2- B. and C. Miliolids Lime Packstone (MF6).  

3- D. and E. Coral-Miliolids Lime Packstone (MF7). 

4- F. and G. Peneroplis Lime Packstone (MF8).  

Plate: 3 Microfacies types of Euphrates Formation in Wadi 

Heglan. 

1- H. Peneroplis-Algae Lime Packstone (MF9). 

2- I. Bioclastic-Algae Lime Wackestone (MF10).  

3- J. and K. Algae-Miliolids Lime Wackestone (MF11). 

4- L. Lime Mudstone (MF12). 

 

SEQENCE DEVELOPMENT 

The sequence development of the Wadi Heglan 

succession was recognized, the Anah Formation was 

not fully revealed within the section except for 7.5 

meters, which represents miliolids packstone (MF1), 

algae packstone (MF2), coral - algae wackestone 

(MF3), miliolids wackestone (MF4) back-reef facies of 

long High Stand System Tracts (HST) by back-
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reef/lagoon environment, while three fourth- order 

cycles determined of the Euphrates Formation (A, B, 

and C) by 26 meters thickness. The A cycle is defined 

by short episode of sea level rise and represents coral-

miliolids packstone (MF7) facies (open marine 

environment) of transgressive system trace (TST), 

followed by short episode of stillstand which represent 

a restricted facies of HST (MF14) which is deposited 

in restricted setting. The B cycle, represents a long 

(TST) bioclastic - algae wackestone (MF8), peneroplis 

packstone facies (MF10) of open marine environment, 

and followed by short episode of HST (MF14), which 

deposited of restricted marine environment. The C 

cycle begins with peneroplis - algae packstone (MF9), 

which represents open marine environment during 

(TST), and then follows a long episode of (HST), 

which represents (restricted marine environment).The 

bounded between the Anah and Euphrates formations 

represents type-1 (SB1) sequence boundary, on the 

other hand the main factors that affect to the exposed 

formation in the study area are eustatic sea level 

fluctuation, with very low of rate of subsidence (fig.3).    

Fig:3 Vertical facies distribution showing paleoenvironment 

and Sequence Stratigraphic of Wadi Heglan section 

 

CONCLUSION 

The Formations that are exposed in the wadi 

Heglan in western Iraq are Anah of Upper Oligocene 

and Euphrates of Lower Miocene formations. Anah 

Formation is characterized by light gray, coralline, 

very hard, tough, porous, and massive limestone, by 

7.5 meters thick. It is also distinguished by the 

containing the following facies Miliolids lime 

packstone, algae lime packstone, miliolids lime 

wackstone, coral-algae lime wackstone, and it is 

represented  by long episode high system trace 

(HST).The sequence bounded is type-1 boundary 

(SB1) from the top with Euphrates Formation. While 

the Euphrates Formation contains gray, hard, very 

porous, massive this turn towards the top into well-

bedded, weathered, and dolomitized limestone, by a 

thickness of up to 26 meters. The facies within this 

formation are distinguished within as: coral 

boundstone, miliolids lime grainstone, coral-miliolids 

lime packstone, peneroplis lime packstone, bioclastic-

algae lime wackstone, algae-miliolids lime wackstone, 

and mudstone. The three fourth- order cycles (A, B, 

and C), which are recognize in Euphrates Formation. 

Each cycle beginning represents a rise in sea level 

TST, and followed by a fall in sea level HST. The 

lower bounded of this Sequence is type-1 sequence 

boundary (SB1) with Anah Formation. The studied 

succession shows very low of subsidence, where 

eustacy is the main factors affect the exposed 

Formations sequence development. 
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 لعراقالمايوسين الاوسط في وادي حجلان, غرب ا –الأوليجوسين الاعلى  الطباقي لتتابع تطورال

 2سعدي الجبوريعامر   , 1اسيل عدنان محمد

 العراق-نبارلاا الانبار،جامعة  العلوم،كلية  التطبيقية، قسم الجيولوجيا

asyl21133@gmail.comEmail;  

 الخلاصة :         

وسط، غرب العراق. ظهر في هذا المقطع المايوسين الا-اجريت الدراسة الحالية في مقطع وادي حجلان ضمن العمر الاوليجوسين الاعلى
ت من ين الفراتكويني عنه والفرات. يحوي تكوين عنه على صخور جيرية فاتحه اللون و كتليه عاليه المساميه ومتصلبه و مرجانية ومتدلمته. يتكون تكو 

 لترسيبيةار جيرية فاتحة اللون وكتلية تتحول الى صخور جيدة التطبق باتجاه الاعلى ومساميه متجويه ومتصلبه ومتدلمتة. تم استنباط البيئة صخو 
المقطع  ضمنعنة  لتكويني عنة والفرات من خلال وفره الفورامنفيرا القاعيه والمتحجرات الاخرى ضمن سحنات هذا المقطع. ميزت البيئة الترسيبية لتكوين

ويلة طه تكوين الفرات هي البحر المفتوح الى البيئة المحصوره. تميز تكوين عنة في هذا المقطع بفتره الشعاب وبيئ -المدروس وهي بيئة الشعاب وخلف
بة ات ترسيبية ذات المرتلشعاب بينما تميز تكوين الفرات بثلاثه دور ا -من اثر النظام العالي، والتي تتمثل بنقصان مستوى سطح البحر لسحنات خلف

من  وع الاولالرابعة تمثل هذه الدورات فتره ارتفاع في مستوى سطح البحر ومن تم النقصان في مستوى سطح البحر. الحدود بين هذه التتابعات هو الن
لتذبذب اسة هو اي المؤثر على منطقه الدر الحدود التتابعية. تظهر منطقة الدراسة نسبه قليلة جدا من الانخفاض حدث ضمن تطور التتابع والعامل الرئيس

 في ايوستاتيكية مستوى البحر. 
 .: التطور الطباقي، التحليل السحني، وادي حجلان، غرب العراقالكلمات المفتاحية
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