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ABSTRACT  
The investigation of two selected well from Kirkuk (K.218) and Balad (Ba.9) oil field stratigraphy petrographic 

and physical properties, which leads to the interpretation of the microfacies and environment for Palani 

Formations. Palani Formation has six distinct carbonate microfacies (Planktonic foraminiferal mudstone, 

Bulimina mudstone, Planktonic foraminiferal wackestone, Planktonic foraminiferal wackestone – packstone, 

Planktonic foraminiferal Packstone, Glauconitic, dolomitic foraminiferal packstone), and has one Planktonic 

foraminiferal zones (Pseudohastigerina micra Interval Zone (P19). 

The depositional environment of Palani Formation is deposit in middle ramp - basinal outer ramp depositional 

environments, according to different types of microfacies described from Palani Formation. 
  

 

Introduction 
The Oligocene period is less well represented than the 

Eocene. It occupied a small area, mostly within 

Mesopotamia (1). Oligocene formations are separated 

from both the underlying Eocene and the overlying 

Miocene by a break and an unconformity. The Kirkuk 

group is an Oligocene carbonate sequence composed 

of 9 formations (Anah, Azkand, Ibrahim, Bajawan, 

Baba, Tarjil, Shurau, Sheikh Alas, and Palani) that 

are distributed within the early (Rupelian) and 

late(Chattian) Oligocene. The carbonate rocks of the 

Palani Formations are described using the carbonate 

rocks classification by (2), as modified by (3), and 

microfacies determination from the Palani 

Formations based on sedimentological features and 

skeletal and non-skeletal components.  

The natural geographic environment in which 

sediment accumulates is referred to as the 

depositional environment. They are differentiated by 

fossil content, physical, and chemical parameters. 

The interaction of these parameters production 

various sediment types or facies that are 

representative of different environmental conditions. 

The study of sedimentary facies in the rock record 

can shed light on the conditions that existed in 

ancient depositional environments (4). Many 

parameters define the depositional environment, and 

their effects on sediment accumulation can be 

identified. Understanding the environmental 

processes and products that comprise the sedimentary 

sequence is the foundation for environmental 

reconstruction. Facies models, which are built from 

real and theoretical studies of both the rock record 

and the modern environment, are used to understand 

the depositional environment (4).  

Knowledge of modern paleoenvironmental models is 

the foundation for studying sedimentary rocks and the 

best place to start when interpreting 

paleoenvironmental data (5). Certain biological 

factors, such as the extinction and dominance of 

certain genera and the environmental niche occupied 

by certain genera, have changed over time; however, 

many factors have remained constant. These factors 

are taken into account in the development of ancient 

models based on the rock record, which greatly aids 

in understanding carbonate sedimentology. 

The study area Kirkuk oil Field which has length of 

more than (100 km) and about (4-5km) width which 

Kirkuk city lies on this Field. To the south west of 

this field, and to 

The northwest of Kirkuk city, while the Ba.9 well 

section is represents a strip of 10 kilometers wide and 

16 kilometers long located between the Samara Field 

in the north and east Baghdad Field in the south. It 

lies on the western bank of Tigris and it is about 9 

kilometers south of Balad District and 40 kilometers 

north of north stretches of East Baghdad Field. Fig. 

(1), Table (1). 
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Fig.1: "Location map of study area includes": 1- Kirkuk oilfields (K.218 well) 2- Balad oilfields Ba.9  

well, (6). 
 

Table 1: The coordinates of the study sections 

no studied section Thickness  (m) Formation Number of sample coordinates 

1 K.218  60 m Palani  
35 

Thin section   

N  39
o
 33' 712" 

E  43
o
 086' 83" 

2 Ba.9   33m Palani 
15 

Thin section   

N  34° 02' 20.7832" 

E 44° 12' 3.8164" 

 

Previous studies 
(7) studied the biozones of the Cenozoic microfacies 

and their fossil assemblages in Iraq. They divided the 

Oligocene section into three zones: early-middle 

Oligocene represented by (Globigerina 

ampliapertura zone) of Palani Formation. 

 (8) generated a palaeofacies map of the Arabian Plate 

from the Late Permian to the Holocene to reconstruct 

the depositional history of the Arabian Plate. This 

also included Oligocene palaeofacies spanning 

deposition of the Pebdeh-Chilo Formations (Palani 

Formation in Iraq) and their regional equivalents.  
 (9) Identified the index species Cassigerinella 

chipolensis in the Palani Formation in the Sinjar 

section near Sinjar city, where the Formation is 

represented by a condensed marine interval; however, 

in this study we did not recognize the species 

Cassigerinella chipolensis within the Palani 

Formation. 

 (10) studied the stratigraphy and reservoir 

characterization of the Oligocene succession in 

Kirkuk area, he recognized paleoenvironments of this 

succession include basinal environments (Ibrahim, 

Tarjil and Palani formations). 

Practical work 

The materials on which this study is carried out 

include laboratory works, about 50 thin sections are 

selected and investigated for their microfacies, which 

are used to reveal the  

different palaeoenvironments, prevailed during their 

accumulation. In addition, we describe the biozones, 

which determine the nature of the Oligocene 

boundary in the area. 
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Results and discussion 
1-Stratigraphy  

Author: The Palani Formation was first identified as 

a dolomitized globigerina limestone by (11) from 

well Kirkuk-85, with the upper part made up of 

dolomitic, Nummulites-rich soft limestone.   

Age: According to (12) the Formation could span 

from the latest Eocene to the early Oligocene. 

Arial distribution and thickness: Palani Formation 

exposed on the surface in Sinjar area (9). Also 

exposed on the surface in the Qara Chauq structure 

(13).  In the present study, the Palani Formation is 

reported in the subsurface only at K.218 with 

thickness 60m and Ba.9 with thickness 33m. 

Lithology: In the K.218, the Palani Formation is 

composed of limestone: grey, grey to light, fine-

grained marly, rare vugs, dolomitic, with dolomite 

rhombs scattered at the top, abundant globigerina, 

rare Textularia and rotalid fragments, and abundant 

shell fragments, wherever globigerina is present  the 

Formation's globigerinal limestones were thought to 

have been deposited in an outer shelf to basinal 

environment (14), (Fig. 2). 

In the Ba.9 Well, the Palani Formation consists of 

gray-white to light grey limestone, chalky, soft, 

pyritic, and marly fossiliferous with small planktonic 

foraminifera, (Fig. 3).. 

 
Fig. 2: Stratigraphic column of the K.218well 

 

Stratigraphic boundaries: The lower boundary of 

the Palani Formation is unconformable with Jaddala 

Formation (Priabonian age) in both studied wells, 

while the upper boundary is conformable with Sheikh 

Alas Formation in K218 well and Tarjil Formation in 

Ba.9 well. 
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Fig. 3: Stratigraphic column of the Ba.9 well 

 

2-Biostratigraphy 
A- Pseudohastigerina micra Interval Zone   (P19): 

Early Rupelian 

Age: Early Oligocene (Rupelian) 

Definition:- This zone   covers the interval from the 

disappearance of Middle Eocene planktonic 

foraminifera of the Jaddala Formation to the last 

appearance of Pseudohastigerina micra Plate2 (C). 

Thickness: This zone   is recorded from the Palani 

Formation and attains 33 m thick at Ba.9 well and 60 

m thick at K.218 well (Figs. 4 and 5). 

Discussion:- The Zone   is home to the following 

planktonic species and subspecies: Pseudohastigerina 

micra, Globigerina ampliapertura, G. sellii, G. 

ouachitaensis ouachitaensis, G. praebulloides 

praebulloides, G. praebulloides leroyi, G. 

euapertura, G. tapuriensis, G. ciperoensis. The Zone   

is similar to the Cassigerinella chipolensis/ 

Pseudohastigerina micra Zone   (15, 16, 17) and the 

Globigerina sellii/Pseudohastigerina barbadoensis 

Zone   (18) P19; (19, 20). 

All of these zones date from the late Eocene to Early 

Oligocene. 

Blow (1969) classified the Early Oligocene as having 

two Biozones: a lower Globigerina tapuriensis Zone   

(P18) and an upper Globigerina selli 

/Pseudohastigerina barbadoensis Zone   (P19). 

However, (17) proposed that the overlap of 

Cassigerinella chipolensis and Pseudohastigerinira 

micra is the most reliable way to recognize the Lower 

Oligocene, whereas (21) used the overlapping of 

Chiloguembelina cubensis and all 

Pseudohastigerinids to avoid nomenclature problems. 

(22) provided a full discussion and illustration of this 

species. P. micra are common in the upper Eocene 

but it declined dramatically in size and abundance at 

the Eocene/Oligocene boundary (23, 24, 25, 26, 27). 

The disappearance of large-sized P. micra can be 

used to correlate the Eocene/Oligocene boundary 

proper, especially when hantkeninids are rare or 

absent (26, 27). 
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Fig. 4: Distribution of planktonic foraminifera in the K.218 well 

 

 
Fig. 5:  Distribution of benthonic foraminifera in the Ba.9 well 

 

3-Microfacies of Palani Formation 
Palani Formation consists basically of six microfacies 

easily recognizable throughout in the thin section. 

The microfacies are:   

A- Planktonic foraminiferal mudstone microfacies  

This facies types is described from the lower part of 

the Palani Formation in Ba-9 well about 7 m at the 

depth (1592-1597) ( Fig. 7),  

Petrographically, the foraminiferal lime-mudstone is 

composed of small amounts of skeletal particles 

floating in a dense lime mud matrix. Foraminiferal 

tests (e.g., Globigerina sp., Globorotalia sp., and 

Bolivina sp.), plate1 (A, B). Representing the main 

component of these skeletal particles, are fragmented 

and medium  preserved. These tests are available in 

both a complete and fragmented format; they come in 

a variety of sizes, from very fine to medium sand. 
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Fine glauconitic grains are also recorded randomly 

disseminating in the lime mud matrix. The matrix is 

partially recrystallized into pseudospar. 

The facies was deposited in an outer shelf basinal 

environment, depending to (28), upon planktonic 

foraminifera in micritic matrix with complotly 

absences of other shallower bioclastic, had flourished 

in the water column off shore and reflect relatively 

deeper water basinal environment (outer ramp), and 

low energy. 

B- Bulimina mudstone microfacies   

This facies types is described from the lower part of 

the Palani Formation in Ba-9 well about (9 m) at the 

depth (1597-1606) (Fig. 7). 

This microfacies is composed of dense lime 

mudstones, identifiable components of this facies 

include Bulimina, and the Bulimina was live in Fore-

reef environment (29), Plate 1(C).This facies was 

deposited in Fore-reef (middle ramp) environment. 

C- Planktonic foraminiferal wackestone 

microfacies. 

This facies types described from the Palani  

Formation  lower  part in K-218 well about (20 m) at 

the depth (580 - 600) (Fig.6), upper and lower part in  

Ba-9 well about (22, 4m)  at the depth (1571-

1592),(1605-1609) (Fig.7).  

The foraminiferal wackestone is mainly made up of 

foraminiferal and other fossils tests mainly of 

Planktonic with some smaller benthonic which form 

together about10% -  40%  of the rock constituents. 

The fossils tests are embedded in a dense grey lime 

mud matrix and present in a complete form and in a 

fragmented manner. These fossils tests variable in 

size ranging from very fine to medium sand size . 

The main components are reworked Planktonic, the 

foraminifera are characterized by a relatively diverse 

assemblage of  Bolivina, Globigerina sp., 

Globorotalia sp, Plate 1(D,E). The combination of 

micritic matrix and abundance of basinal  skeletal 

fauna  are exclusively marine  planktonic organisms, 

they can be found in all current ocean depths and live 

in open marine environments, with a sharp decline in 

abundance in deeper waters, the majority of species 

and individuals are found in the first few hundred 

meters, (29).Depending to this fauna, that the facies 

was deposited in basinal (outer ramp) environment. 

D- Planktonic foraminiferal wackestone - 

packstone microfacies  

This facies types described from the Palani Formation 

in upper part of the K-218 well about (15 m) at the 

depth (565-580) (Fig.6). 

A diverse assemblage of poorly to moderately sorted, 

fragmented and whole fossils in lime mud is 

characteristic of this microfacies. Composed with 

Planktonic Globigerina sp., Globorotalia sp, textures 

range from wackestone to packstone, Plates 1 (F). 

Planktonic   foraminifera   float in the water column 

and occupy a range of depths, the species of 

Globigerina are some of the intermediate water 

species living in 50–100 m depths, the deeper species 

living below 100 m include Globorotalia (30). The 

occurrence of large number of Planktonic 

Globigerina foraminiferal tests may point to the 

depositional environment being basinal (outer ramp) 

environment, (31). Depending to this fauna that the 

Planktonic foraminiferal wackestone - packstone  sub 

microfacies was deposited in basinal (outer ramp) 

environment. 

E- Planktonic foraminiferal Packstone 

microfacies. 

This facies types described from the Palani Formation 

in upper part of the K-218 well about (15) at the 

depth (542-557) (Fig.4.2)  

The main characteristic of this microfacies is 

abundant of Planktonic foraminifera such as 

Globigerina sp., Plates 1(G, H), these planktonic 

foraminifera which are numerous in the micrite 

matrix reflect relatively deeper water basinal 

environment and low energy, had flourished in the 

water column off shore (30). Depending to this fauna 

that the P1 was deposited in basinal (outer ramp) 

environment  

F- Glauconitic, dolomitic foraminiferal packstone 

microfacies. 

This  facies types is described from the middle part of 

the Palani Formation in K.218 well about 8 m at the 

depth (557-565) ( Fig. 6),  and Ba-9 well about 2 m at 

the depth (1592-1594), ( Fig. 7),  Plate 2(A,B). 

The term glauconite is commonly used by geologists 

to refer to a dark green mineral that is found quite 

commonly in marine sediments. In correct usage the 

use of this term should be restricted to a potassium 

rich mica, which has the mineral name glauconite, 

because this is in fact only one member of a group of 

potassium and iron-rich phyllosilicate minerals that 

are closely related (32). 

Glauconitic Is most commonly formed in inner shelf 

environments during times of relatively slow 

sedimentation, some wave or current activity, and 

mildly reducing conditions especially during 

transgressive events (33). 
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Fig.6: Microfacies and environmental distribution column of the K-218 well 

 

 
Fig.7: Microfacies and environmental distribution column of the Ba. 9well. 

 

4-Depositional Environment of Palani 

Formation  
 The Palani Formations most dominant  microfacies 

are  (Planktonic foraminiferal mudstone, Bulimina 

mudstone, Planktonic foraminiferal wackestone, 

Planktonic foraminiferal wackestone – packstone, 

Planktonic foraminiferal Packstone, Glauconitic, 

dolomitic foraminiferal packstone) the main 

components of which are Planktonic foraminifera 

Globigerina sp. 

This  Planktonic foraminifera marine  planktonic 

organisms, they can be found in all current ocean 

depths and live in open marine environments, with a 

sharp decline in abundance in deeper waters, the 

majority of species and individuals are found in the 

first few hundred meters, (29). 

According to the microfacies that described in palani 

Formation the planktonic globigerinal which are 

abundant in the micritic matrix  are exclusively 

reflecting relatively deeper water and low energy.  

The microfacies (Planktonic foraminiferal mudstone, 

Planktonic foraminiferal wackestone, Planktonic 

foraminiferal wackestone – packstone, Planktonic 

foraminiferal Packstone,) was deposits in basinal 

(outer ramp) environment, while (Bulimina 

mudstone, Glauconitic, dolomitic foraminiferal 

packstone) was deposits in (inner  ramp) 

environment. The biozones that recorded from the 

Palani Formation is Pseudohastigerina micra Interval 

Zone (P19), as it indicates a deep (basinal) deposition 

environment. Overall the Palani Formation deposit in 

middle ramp - basinal outer ramp environment.
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Plates 1 

A, B: Planktonic foraminiferal Mudstone sub 

microfacies with micrite matrix; Palani Formation; 

Ba-9 well about 7 m at the depth (1592-1597). 

C:  Bulimina mudstone sub microfacies; Palani 

Formation; Ba-9 well about (9 m) at the depth (1597-

1606). 

D, E: Planktonic foraminiferal Wackstone sub 

microfacies with micrite matrix; K-218 well about 

(20 m) at the depth (580 - 600): Ba-9 well about (22, 

4 m) at the depth (1571-1592), (1605-1609). 

F: Globigerinal wackstone - packstone sub 

microfacies with micrite matrix; bearing Globigerina 

sp  Palani Formation; K-218 well about  (15 m) at the 

depth (565-580). 

G, H:  Globigerinal packstone sub microfacies with 

micrite matrix; bearing   Globigerina sp., Palani 

Formation; K-218 well about (15) at the depth (542-

557). 

Plate 2 

A, B: Glauconitic, dolomitic foraminiferal packstone 

sub microfacies; Palani Formation ; K.218 well about 

8 m at the depth (557-565) ; Ba-9 well about 2 m at 

the depth (1592-1594). 

C:  Pseudohastigerina micra Interval Zone (P19), 

recorded from the Palani Formation at Ba. 9 well and 

K.218. 
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 الملخص
, الطباقيرة والخرهاا الزياياةيرة والبتروفرا يرة والطباقيرة الةياتيرة لصرخهر تكرهين    ري 812وبئرر كركره   9شخصت في المقطعين المختارين بئر بلد 

سرريبية لتكررهين    رري ,حيررا تررم  ت ررخيا سررتة سررةوال  قيقررة والترري ارري سررةوة حيررا اه اررلا الت ررخيا ا ت الررا تزسررير السررةوال الدقيقررة والبيئررة التر 
رامويزرا الطا يرة الةجر الطيوي الةاملة للزهرامويزرا الطا ية و سةوة الةجر الجيري الطيوي الةاملة للبهلميوا وسرةوة الةجرر الجيرري الرهالي الةاملرة للزره 

وسرررةوة مويزرا الطا يرررة وسررةوة الةجررر الجيررري المرصرررها الةاملررة للزررهرامويزرا الطا يررة المرصررها الةاملررة للزررهرا –وسررةوة الةجررر الجيررري الرررهالي 
 الةجر الجيري الدولهمايتي الكلهكه ايتي  المرصها الةاملة  للزهرامويزرا الطا ية.

 شخا في تكهين    ي   طاق حياتي واحد واللي اه  
1- Pseudohastigerina micra Interval Zone (P19) 

 الاوسط الا الخارجي. ترسب في بيئة الموةدر    ي اعتما ا علا  تاةج السةوال الدقيقة والطباقية الةياتية حيا اه تكهين 
 


