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ABSTRACT  

This study focuses on identifying the relative age in rock sequence of the Ratga 

Formation (Swab Member), Iraqi Western Desert. To achieve this goal, five samples are 

collected (mainly limestone) from the Keyhole KH7/7, at a depth between (119 – 130). 

Nineteen species belonging to eleven genera of calcareous nannofossils are described. The 

recorded assemblages identified from the stratigraphic succession of this formation confirm 

Early Eocene (Early Ypresian) age by the biozone Tribrachiatus contortus Interval Biozone 

CP9a. 

 

 

 (،KH7/7( في بئر )المبكر)الايوسين  ، عضو صوابكةطمتحجرات النانو الكلسية لتكوين ر

 يةالصحراء الغربية العراق
 

 عمر احمد البدراني و ابراهيم يونس الشريفي و علاء صباح الزبيدي
 

 المستخلص 

ي الصحراء الغربية. تهدف هذه الدراسة الى تحديد العمر النسبي للتتابع الصخري لتكوين رطكه )عضو صواب( ف

على عمق بين  (KH7/7)لتحقيق هذا الهدف تم التقاط خمسة نماذج )معظمها حجر جيري( من التتابع الصخري لبئر 

هذه قادت  .من متحجرات النانو الكلسية جنسا تم تشخيص تسعة عشر نوعا يعود الى احد عشر متر. (130 – 119)

( بحسب النطاق الحياتي المسجل فيه المبكر مره بالايوسين المبكر)اليبريسيانالمتحجرات المسجلة في التكوين الى تحديد ع

(Tribrachiatus contortus Interval Biozone CP9a.) 

 

INTRODUCTION  

The Ratga Formation is one of the important rock units in the Iraqi Western Desert. It 

was previously included within the Dammam Formation, Hagopian (1979) agreed with                 

Al-Hashimi (1972) and divided the Lower – Upper Eocene series in the Western Desert to 

five units. It is exposed in the Western Desert of Iraq extending from Wadi Halgum (east of 

the Gàara Depression) to Wadi Swab, and to the Iraqi – Saudi Arabian borders southwards. 

The name Ratga Formation was introduced by Jassim et al. (1984) to the Eocene sequence of 

the western part of the Western Desert and assigned the Lower – Upper Eocene age for the 

formation. Later, it got its official name by Karim and Al-Bassam (1997) who divided the 

formation into three main members: 
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- Swab Member (LowerYpresian) 

- Damluk Member (Upper Ypresian – Upper Lutetian) 

- Mugur Member  (Priabonian – Bartonian) 
 

The type locality of the formation is documented in four localities; these are defined as 

follows (Karim and Al-Bassam, 1997):  

1. Swab Member (Wadi Swab), Longitude 38° 45' 00" E and Latitude 33° 45' 00" N, of 

Lower Ypresian age, the thickness of this Member is 32 m.  

2. Damluk Member: 

- Damluk A (Wadi Akash), Longitude 40° 07' 30" E and Latitude 33 ° 52' 00" N, of 

Upper  Ypresian to Lower  Lutetian age, the thickness of this Member is 28 m. 

- Damluk B (Wadi Halgum), Longitude 40° 30' 00" E and Latitude 33° 52' 00" N, of 

Upper  Lutetian age, the thickness of this Member is 52 m. 

3. Mugur Member (Wadi Ratga), Longitude 40° 10' 00" E and Latitude 34° 00' 00"  exposed 

in Wadi Ratga near Mugur Al-Deeb. The age is Priabonian to Bartonian and the thickness 

is 119 m. 
 

The lower contact of the Ratga Formation is with the Akashat Formation (Paleocene) and 

the contact is conformable. The upper contact is with the Sheikh Alas/Shurau Formation 

(Oligocene) and it is also conformable (Karim and Al-Bassam, 1997).   
 

The stratigraphic succession of the Eocene in Iraq have been studied by many authors 

such as: Al-Hashimi (1973); Jassim et al. (1984); Al-Badrani (2007); Al-Badrani (2011);             

Al-Badrani and Al-Nima (2010); Al-Badrani and Al-Ubaidi (2012); Al-Badrani and                      

Al-Zubaidi (2015); Al-Badrani and Al-Zubaidi (2017); Al-Badrani and Al-Zubaidi (2019a); 

Al-Badrani and Al-Zubaidi (2019b); Al-Qayim et al. (2019). 
 

Many geological studies focused on the Ratga Formation in different specialties such as 

stratigraphy, paleontology, ores and minerals and sedimentology. Among these are: 

- Al-Hashimi (1980) studied the Lower Eocene (Upper Ypresian) rocks underlying the 

phosphorite unit and recognized the larger species of Nummulites planulatus (Lamark), 

Nummulites globules Leymerie, Nummulites atacicus Leymerie, Nummulites lucasanus 

(De Archiac), and Nummulites murchisoni (Rutimeyer). 

- Jassim et al., (1984) introduced this formation for the phosphatic facies representing the 

whole of the Eocene age in the West of Iraq.   

- Buday and Jassim (1987) studied this formation through an extended study of the 

geological survey of the Iraqi Western Desert.  

- Al-Bassam and Hagopian (1983) studied the Lower Eocene phosphorites in the Iraqi 

Western Desert.  

- Karim and Al-Bassam (1997) officially introduced the Ratga Formation as a new Eocene 

lithostratigraphic unit in the Western Desert of Iraq. 

- Al-Mutwali and Abawi (2001) studied the biostratigraphy of the Ratga Formation in 

different Wells, Western Iraq.  

- Jassim and Goff (2006) referred to this formation in terms of its composition, divisions, 

stratigraphy, fossils, and economic importance, and placed it within the Middle Paleocene 

– Eocene Megasequence (AP10), phosphatic inner shelf deposits. 
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- Al-Hashimi and Al-Bassam (2006) mentioned that the Eocene phosphorites are part of the 

Ratga Formation (Damluk Member) which is one of the widely exposed rock units in the 

Western Desert of Iraq. Their paleontological investigation of the Ratga Formation also 

revealed the presence of planktonic foraminiferal assemblages such as Globorotalia 

bolivariana Petters, Globorotalia aspensis (Colom), Globorotalia bullbrooki Bolli, 

Globorotalia centralis Cushman and Bermudez and small benthonic species such as 

Lenticulina spp., Bulimina spp., Dentalina spp. and Nodasaria spp.. 

- Sissakian and Mohammed (2007) reviewed the stratigraphy of the Iraqi Western Desert  

and explained that the fauna of Swab Member, determined by many authors such as Al-

Hashimi (1974); Shakir (1979); Karim and Ctyroky (1980) and Buday (1980), are 

Nummulites frassi De Laharpe, N.deserti De Laharpe, Assilina sp., Rotalia trochidiformis 

Deshays, Opericulina libyca Schwager and N. akashensi Al-Hashimi.  

- Sissakian et al., (2018) studied the Ratga Formation within an extended study of the 

geology of the Euphrates River with emphasis on the Iraqi part.  

- Al-Qayim et al. (2019) presented a study on facies modeling and sequence stratigraphy of 

the Damluk Member of the Ratga Formation in the Iraqi Western Desert. 
  

This study deals with the Lower Eocene stratigraphic succession in well KH7/7 located in 

the Iraqi Western Desert, at depths between (119 – 130 m) which belong to the Swab Member 

and consist mainly of limestone. The study is based on five core samples (Fig.1) where many 

calcareous nannofossils are extracted. 
 

 
 

Fig.1: Geologic and paleoegeographic map of Iraq during the Eocene age shows                            

the location of the studied well (Jassim and Goff, 2006) 
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METHODOLOGY 

Five limestone samples are selected from the studied succession to study the calcareous 

nannofossils using thin sections (under transmitted-light microscope). The calcareous 

nannofossils are extracted using the method (H) (Armstrong and Brasier, 2005). The sample 

preparation included decantation and preparation of smear slides that provide method for 

producing slides of calcareous nannofossils. A small amount of the disaggregated sample is 

placed in distilled water and a drop of cellulose is added to act as a dispersant. The cover slip 

is left to dry on a warm hotplate. To make permanent mounts, the slide and residue were left 

to dry at a low temperature away from possible sources of contamination. A drop of mounting 

medium (e.g. Canada Balsam) was dropped on a clean cover slip, in addition to another drop 

on the residue, and left them to dry before the microscopic examination.  

 

RESULTS AND DISCUSSION 

 Systematic paleontology 

The taxonomic study of calcareous nannofossils in this study is based on the 

classification proposed by Perch-Nielsen (1985(. The following species are identified in the 

samples: 

- Kingdom Protista 

- Division Chrysophyta  

- Class Coccolithophyceae  
 

 Family Braarudosphaeraceae Deflandre, 1947 

Genus Braarudosphaera Deflandre, 1947 
    

– Type species: Braarudosphaera bigelowiii (Bran and Braarud) Deflandre, 1947. 

 Braarudosphaera bigelowii (Gran and Braarud, 1935) Deflandre, 1947. 

 

– Distinguishing features: Pentaliths pentagonal with straight edges and flat top surface 

(Fig.2a). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Badrani (2007) 

and Al-Zubaidi (2017). 

Braarudosphaera discula (Bramlette and Riedel, 1954). 
 

– Distinguishing features: Pentaliths pentagonal with curved edges and flat top surface 

(Fig.2b). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Badrani (2007) 

and Al-Zubaidi (2017). 

Genus Micrantholithus (Deflandre, 1950). 
 

– Type species: Micrantholithus flos (Deflandre and Fert, 1954). 

Micrantholithus flos (Deflandre and Fert, 1954). 
 

- Distinguishing features: Pentaliths with sutures emerging through corners; edge often 

indented giving stellate outline with relatively straight edges, sutures often raised 

(Fig.2c). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Badrani (2007). 
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 Family Coccolithaceae (Poche, 1913) 

Genus Coccolithus (Schwarz, 1894). 
 

– Type species: Coccolithus oceanicus (Schwarz, 1894). 

Coccolithus eopelagicus (Bramlette and Riedel, 1954; Hay et al., 1966). 
 

– Distinguishing features: Elliptical placolith coccolith with central area, open or spanned 

by a disjunct bar on the proximal surface but very large (Fig.2d). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Badrani (2007), 

Al-Zubaidi (2017), Al-Hayaly (2019), Al-Hayaly and Al-Badrani (2019). 

Coccolithus pelagicus (Wallich, 1877; Schiller, 1930). 
  

– Distinguishing features: Elliptical placolith coccolith with central area open or spanned 

by a disjunct bar on the proximal surface (Fig.2e). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Badrani (2007), 

Al-Zubaidi (2017), Al-Hayaly (2019) and Al-Hayaly and Al-Badrani (2019). 
 

 Family Prinsiaceae (Hay and Mohler, 1967) 

Genus Cyclicargolithus (Bukry, 1971)   
   

– Type species: Cyclicargolithus floridanus Hay et al., 1967. 

Cyclicargolithus floridanus (Hay et al., 1967; Bukry, 1971) 
  

– Distinguishing features: Coccoliths circular to sub-circular with small central-area 

(Fig.2f). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Zubaidi (2017), 

Al-Hayaly (2019), and Al-Hayaly and Al-Badrani (2019). 

Genus Reticulofenestra (Hay et al., 1966) 

Reticulofenestra reticulata (Gartner and Smith, 1967; Roth and Thierstein, 1972) 
 

– Distinguishing features: Coccoliths circular medium to large with narrow central area 

crossed by a distinctive, robust and visible net (Fig.2g). 
 

- Occurrences: It is recorded from the Ratga Formation of Iraq (this study). 

Reticulofenestra bisecta (Hay et al., 1966) Roth, 1970 
 

– Distinguishing features: Coccoliths circular medium to large with a solid central plug 

(Fig.2h). 
 

- Occurrences: This study recorded it from the Ratga Formation of Iraq. 

Genus Toweius (Hay and Mohler, 1967) 

Toweius occultatus (Locker, 1967; Perch-Nielsen, 1971) 
 

– Distinguishing features: Coccoliths circular, medium to large with two large openings in 

the central area (Fig.2i). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Hayaly (2019), 

and Al-Hayaly and Al-Badrani (2019). 
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Fig.2: Cross-polarized light photos of receded calcareous nannofossils from the                           

Ratga Formation: 
  

a) Braarudosphaera  bigelowii (Gran and Braarud, 1935; Deflandre, 1947)  

b) Braarudosphaera discula (Bramlette and Riedel, 1954)  

c) Micrantholithus  flos  (Deflandre and  Fert, 1954)  

d) Coccolithus eopelagicus (Bramlette and Riedel, 1954; Hay et al., 1966)  

e) Coccolithus pelagicus (Wallich, 1877; Schiller, 1930)  

f) Cyclicargolithus floridanus (Hay et al., 1967; Bukry, 1971)  

g) Reticulofenestra  reticulata (Gartner and Smith, 1967; Roth and Thierstein, 1972)  

h) Reticulofenestra bisecta (Hay et al., 1966; Roth, 1970)  

i) Toweius occultatus (Locker, 1967; Perch-Nielsen, 1971)  

j) Discoaster cubensis (Furrazola and Iturralde, 1967)  

k) Discoaster deflandrei (Bramlette and Riedel, 1954)  

l) Helicosphaera lophota (Bramlette and Sullivan, 1961; Locker, 1973) 
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 Family Discoasteraceae (Tan, 1927) 

Genus Discoaster (Tan, 1927) 
 

– Type species: Discoaster pentaradiatus (Tan Sin Hok, 1927).  

Discoaster cubensis (Furrazola and Iturralde, 1967) 
 

– Distinguishing features: Radiate nannoliths with each ray formed of a discrete crystal-

unit, with the c-axes perpendicular to the nannolith surface (Fig.2j). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Badrani (2007), 

Al-Badrani (2011) , and Al-Zubaidi (2017). 

Discoaster deflandrei (Bramlette and Riedel, 1954) 
 

– Distinguishing features: Radiate nannoliths with 6-rayed with a well-developed central 

area; rays ending in strong short wide bifurcations (Fig.2k). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Badrani (2007),  

Al-Badrani (2011), and Al-Zubaidi (2017). 
 

 Family Helicosphaeraceae (Black, 1971) 

Genus Helicosphaera (Kamptner, 1954) 
 

– Type species: Coccosphaera carteri (Wallich, 1877).  

Helicosphaera lophota (Bramlette and Sullivan, 1961; Locker, 1973) 
 

– Distinguishing features: Elliptical, oblong with wide flange and central area spanned by a 

broad, near-longitudinal disjunct bar usually with distinct median suture (Fig.2l). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Zubaidi (2017). 
 

 Family Heliolithaceae (Hay and Mhler, 1967) 

Genus Heliolithus (Bramlette and Sullivan, 1961) 

Heliolithus kleinpellii (Sullivan, 1964) 
 

– Distinguishing features: Large coccoith, heliolith with two thin birefringent cycles. The 

narrow cycle is around 3/4 of the width of the wider cycle (Fig.3a). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Hayaly (2019), 

and Al-Hayaly and Al-Badrani (2019). 
  

 Family Pontosphaeraceae (Lemmermann, 1908) 

Genus Pontosphaera (Lohmann, 1902)  
  

– Type species: Pontosphaera syracusana (Lohmann, 1902). 

Pontosphaera plana (Bramlette and Sullivan, 1961; Haq, 1971) 
 

– Distinguishing features: Elliptical coccolith with Simple unadorned plate, typically with 

two narrow longitudinal slits; margin narrow or inconspicuous (Fig.3b). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Badrani (2007) 

and Al-Zubaidi (2017). 

Pontosphaera pectinata (Bramlette and Sullivan, 1961; Sherwood, 1974) 
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– Distinguishing features: Elliptical coccolith with plate scalloped towards its outer edge 

and pierced by two longitudinal slits or small holes (Fig.3c). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Zibaidi (2017). 

Pontosphaera punctosa (Bramlette and Sullivan, 1961; Perch-Nielsen, 1984) 
 

– Distinguishing features: Elliptical coccolith with plate that has marginal furrows and 

small pores, and larger pores towards the center (Fig.3d). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Zubaidi (2017). 
 

 Family Sphenolithaceae (Deflandre, 1952) 

Genus Sphenolithus (Deflandre in Grasse, 1952 
  

– Type species: Sphenolithus radians (Deflandre, 1954). 

Sphenolithus anarrhopus (Bukry and Bramlette, 1969) 
 

– Distinguishing features: Nannolith with medium sized, short to relatively long spine that 

is slightly asymmetrical and dark at 0° (Fig.3e). 
 

- Occurrences: It is recorded in the current study from the Ratga Formation of Iraq. 

Sphenolithus editus (Perch-Nielsen et al., 1978) 
 

– Distinguishing features: Nannolith with medium sized, short spine, broad triangular shape 

(dart shaped) and wide base in which the lower quadrants dominate (Fig.3f). 
 

- Occurrences: It was recorded by Al-Zubaidi (2017). 
 

 Incertae sedis 
Genus Tribrachiatus (Shamrai, 1963)   
  

– Type species: Tribrachiatus (Shamrai, 1963).  

Tribrachiatus contortus (Stradner, 1958; Bukry, 1972) 
 

– Distinguishing features: Nannolith, Tri-radiate forms with long ray tip bifurcations that 

deviate strongly from the plane of the nannolith, giving the appearance of two asymmetrically 

offset and superimposed tri-radiate cycles (Fig.3g). 
 

- Occurrences: It was recorded from the Ratga Formation of Iraq by Al-Badrani (2007) 

and Al-Zubaidi (2017). 
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Fig.3: Cross-polarized light photos of receded calcareous nannofossils from the                         

Ratga Formation:  
 

a) Heliolithus kleinpellii Sullivan, 1964;  

b) Pontosphaera plana (Bramlette and Sullivan, 1961) Haq, 1971;  

c) Pontosphaera pectinata (Bramlette and Sullivan, 1961; Sherwood, 1974)  

d) Pontosphaera punctosa (Bramlette and Sullivan, 1961; Perch-Nielsen, 1984)  

e) Sphenolithus anarrhopus (Bukry and Bramlette, 1969)  

f) Sphenolithus editus (Perch-Nielsen et al., 1978)  

g) Tribrachiatus contortus (Stradner, 1958; Bukry, 1972) 
 

BIOSTRATIGRAPHY 

Depending on the stratigraphic position of the recorded species of the studied succession, 

the following biozones (Figs.4 and 5) are recognized: 
 

Tribrachiatus contortus {Interval Biozone CP9a (part)} 
 

– Definition: Interval biozone from first occurrence of Discoaster diastypus (Bramlette and 

Sullivan, 1961) to last occurrence Tribrachiatus contortus (Stradner, 1958; Bukry, 1972). 
 

– Thickness: 11 meter of  limestone 
 

– Boundries and Discussion: The lower boundary of this biozone is not exposed in the 

studied section which is  marked by first occurrence of Discoaster diastypus (Bramlette and 

Sullivan, 1961), and the upper boundary of this biozone is not exposed in the studied section 

too, which is  marked by the last occurrence of Tribrachiatus  contortus biozone (Martini, 

1965). 
    

This biozone is correlated with Tribrachiatus contortus Biozone CP9a by Okada and 

Bukry (1980), and agree to Tribrachiatus contortus Biozone NP10 by Martini (1971) based 

on Hay (1964) and Bukry (1973). All the authors above assigned the Early Ypresian age to 

this biozone, therefore the section age is Early Eocene (Early Ypresian) (Gradestein et al., 

2012). 
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Fig.4: Calcareous nannofossils biostratigraphy of the Ratga Formation (Swab Member)                   

for the studied section  
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Fig.5: Calcareous nannofossils biozones correlated with Foraminiferal biozones, E: Eocene, 

P: Paleocene, CP: Coccolith Paleogene (Gradestien et al., 2012) 
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CONCLUSIONS 

The existence of Tribrachiatus contortus (Stradner, 1958; Bukry, 1972), which defines 

the upper boundary of this biozone, and the disappearance of the other species represent the 

upper biozones in the Eocene epoch. Moreover, the existence of Tribrachiatus bramlettei 

(Bronniman and Stradner, 1960; Proto Decima et al., 1975) indicates the Ypresian age for 

studied section. 
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