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ABSTRACT
The Balambo Formation (Lower Cretaceous), exposed on Jebel Azmer in 

Sulaimaniya area  northeastern Iraq, consists  mainly of well bedded hard limestone. 
Outcrop of 224 m of the upper part of the Balambo Formation are well exposed on the 
surface with a steeply dipping angle. Planktonic foraminifera represent the major 
microfossil assemblage of the Balambo Formation. Nineteen cosmopolitan planktonic 
foraminiferal species were recorded from 92 samples. The identified planktonic 
foraminifera are of typical Tethyan character. Biostratigraphically the exposed part of the 
Balambo Formation is defined by four zones and two subzones, these are in ascending 
chronological order: Ticinella primula Zone, Biticinella breggiensis Zone which is 
divided into two subzones (Ticinella praeticinensis and Rotalipora subticinensis
Subzones), Rotalipora ticinensis Zone and Rotalipora appenninica Zone. Accordingly 
the age of the Balambo Formation in Jebel Azmer is Middle–Late Albian. The presence 
of a major hiatus at the end of the Rotalipora appenninica Zone delineates the upper 
boundary of the formation in the studied section. 

ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
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  الملخص

شـمال شـرق العـراق بشـكل أسـاس –یتألف تكوین بالمبو المنكشف في جبل أزمر في منطقة السـلیمانیة 

متـرًا وبزاویـة ٢٢٤یظهر الجزء العلوي من التكوین علـى السـطح بسـمك یبلـغ . لتطبقمن الحجر الجیري جید ا

تشـكل الفــورامنیفرا الطافیــة الجـزء الــرئیس مــن حشـود المتحجــرات الدقیقــة ضـمن تكــوین بالمبــو، إذ . میـل شــدیدة

ة المسـجلة فـي حشـود الفـورامنیفرا الطافیـ. نموذجـًا تمـت دراسـتها٩٢نوعـًا ذو سـمة عالمیـة مـن ١٩ُسّجل منها 
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یتمثــل الجـزء المنكشــف مـن تكــوین بالمبـو بأربعــة أنطقـة حیاتیــة . الدراسـة الحالیـة تمثــل منـاطق حــوض التیـثس

Ticinella primula)النطــاق األول : ونطــاقین ثــانویین وهــذه األنطقــة هــي مــن األقــدم إلــى األحــدث Zone)

Biticinella breggiensis)والنطـاق الثاني  Zone)سم إلى نطاقین ثانویین هماوالذي ینق:  
Ticinella praeticinensis Subzone and Rotalipora subticinensis Subzone

Rotalipora ticinensis)والنطاق الثالث  Zone)والنطاق الرابع ،(Rotalipora appenninica Zone).  

  .المتأخر–عمر تكوین بالمبو في جبل أزمر هو األلبیان األوسط وبذلك فإن 

ــــاق                       ــــد الدراســــــــة بفجــــــــوة فــــــــي الترســــــــیب فــــــــي نهایــــــــة النطــــ ــــد العلــــــــوي لتكــــــــوین بالمبــــــــو قیــــ ــــــل الحــــ یتمثــ

(Rotalipora appenninica Zone).  

ـــــــــــــــــــــــــــــــــــــــــــــ ـــــــــ

INTRODUCTION
The Balambo Formation was first described by Wetzel in 1947(unpublished report; 

in Bellen et al., 1959) from the Sirwan Valley, near Halabja , northeastern Iraq.
According to the original description the formation is 762 m. thick and embrace two 

divisions: Upper division of 503m; thin bedded globigerinal, passing downwards to 
radiolarian limestone, grey, weathering white, forming smooth weathered slopes without 
marked features. Lower division of 259m.; thin bedded, blue ammonitiferous limestone 
with intercalations of olive green marls and dark blue shale. 

According to Bellen et al. (1959, p.51) the age of the Balambo Formation at its type 
locality is Turonian, at top, to Valanginian, probably Upper Valanginian at the bottom. 
Bellen et al., (op.cit.) reported very  abundant fossil assemblages from the Balambo 
Formation including diverse foraminiferal and ammonitic faunas as well as occurrence of 
Radiolaria, Ostracods, Belemnites and Oligostegina.

Buday (1980, p.159) divided the Balambo Formation into two parts based on age 
and lithology. The Lower Balambo, as a lithological unit, corresponds mostly to the 
Valanginian-Albian, the uppermost parts reaching into the basal Cenomanian too. The 
Upper Balambo represents mainly the Cenomanian and Turonian.

Radoicic (1995) studied the Cretaceous biostratigraphy of the Kaolos Area, 
northeastern Iraq and justified the assignment of the Lower Cretaceous sediments of the 
studied area to the Balambo Formation. Radoicic (op.cit.) reported rich assemblages of 
foraminifers and ammonites from the studied sequence and recommended a redefinition 
of the Balambo Formation and a detailed stratigraphic study. 

The present study is based on material from Balambo Formation exposed at Jebel 
Azmer, about 7 Km. northeast of Sulaimaniya, northeastern Iraq (Fig.1). Jebel Azmer lies 
within the High-Folded Zone of northern Iraq representing a double plunging anticline 
trending NW-SE.

This paper intends to give an account of the lithology and the planktonic 
foraminiferal biostratigraphy of the Balambo Formation as exposed at Jebel Azmer, 
Sulaimaniya area northeastern  Iraq.

LITHOLOGY
Outcrop of 224 m  of the upper part of the Balambo Formation is well exposed  on 

the surface at the core of Jebel Azmer anticline with a steeply dipping angle.  Ninety two 
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samples were collected from this outcrop at intervals ranging from one to three meters
( Fig.2).

The Balambo Formation in the investigated area is composed lithologically of well 
bedded hard limestone ranges from light yellow to light grey in colour.  Black limestone 
layers of 20-40 cm thick rich in organic matter  are interbedded randomly with the yellow 
limestone. 

The lower boundary of the Balambo Formation in the studied section is not exposed, 
while the upper boundary of the formation is delineated by the presence of a major hiatus 
at the end of the Rotalipora appenninica Zone between the Balambo Formation and the 
Dokan Formation based on the occurrence of Rotalipora cushmani (Morrow) at the base 
of Dokan Formation which indicates Middle-Late Cenomanian age (Caron, 1985 and 
Sliter, 1989, 1992).

Thin sections from the collected samples were studied with regards to their fossils 
content and microfacies types. Petrographic investigations of the studied material reveals 
that the sediments of the Balambo Formation are mainly represented by Wackstone to 
Mudstone Microfacies following the classification of Dunham (1962).

BIOSTRATIGRAPHY
The thin sections of the  Balambo Formation in the study area shows rich 

microfossils assemblages. The planktonic foraminifera constitutes an important part of 
the fossil assemblages recorded from the studied section. In addition to the planktonic 
foraminiferal  fauna, the studied material contains the following microfossils remains in 
varying frequency : 

Benthonic foraminifera, Ostracods, sponge spicules, Calcispheres and fragments of 
dasycladacean green algae. A specific feature of the Balambo Formation in the study area  
is the occurrence of shallow – water biota (e.g. green algae, sponge spicules, certain 
benthonic foraminifera).According to Radoicic (1995) these shallow – water biota 
derived from the Qamchuqa domain situated westward of the basin area. 

Nineteen cosmopolitan planktonic foraminiferal species were recorded from 92 
samples of the studied material. The identified  planktonic foraminifera are of typical 
Tethyan character, figure 2 shows the stratigraphic distribution of the recorded 
foraminiferal assemblages. 

The planktonic foraminiferal fauna of the studied Balambo Formation shows a rich 
occurrence of ticinellids. Species belonging to the genera Hedbergella , Heterohelix and 
Globigerinelloides are common throughout the investigated Balambo sections..

In the determination of the planktonic foraminiferal  taxa the authors mainly 
followed the diagnosis of Caron (1985), Sliter ( 1989, 1992), and Petrizzo and Huber 
(2006).

The stratigraphic distribution of the planktonic foraminifera recorded from the 
Balambo Formation permits the recognition of four biozones and two subzones, these are 
from older at base:

Rotalipora appenninica Zone
Rotalipora ticinensis Zone
Biticinella breggiensis Zone

Rotalipora subticinensis Subzone
Ticinella  praeticinensis Subzone

Ticinella primula Zone
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The present zones are correlated with similar ones established by Bolli (1966) 
general system,Leckie (1984) in Morocco, Caron (1985) in tropical regions, Sliter ( 1989, 
1992) in Circum Pacific , and by Petrizzo and Hubber (2006) in western North Atlantic 
Ocean. The relation of our zones to these zones is shown in figure 3.

Ticinella primula Interval Zone ( part) 
Definition : Interval from the first occurrence of Ticinella primula Luterbacher  to first 
occurrence of Biticinella breggiensis ( Gandolfi).
Boundaries: The base of the zone is placed at the horizon of the first appearance of the 
zonal marker, while the upper limit of the zone is marked by the first occurrence of 
Biticinella breggiensis ( Gandolfi).Only the upper part of this zone is exposed in the 
study area.
Thickness: 26 m. of the exposed part of the zone.
Correlation: The Ticinella primula Zone is defined by Caron (1985) and Sliter (1989, 
1992) to form the Middle Albian. The present zone as it is defined here is correlative to 
the Ticinella primula Zone of Caron (1985) and Sliter (1992) and so of Middle Albian 
age.

Biticinella breggiensis Interval Zone
Definition: Interval from the first occurrence of Biticinella breggiensis ( Gandolfi) to first 
occurrence of Rotalipora ticinensis ( Gandolfi) .
Boundaries: The base of the zone is marked by the initial appearance of the zonal marker, 
while the top of the zone is placed at the first occurrence of Rotalipora ticinensis ( 
Gandolfi).
Thickness: 96.7 m.
Correlation : The present zone as it is defined here is equivalent to the Biticinella 
breggiensis and the Rotalipora subticinensis Zones of Caron (1985) which are assigned 
to Late Albian. This zone is also correlative to the Biticinella breggiensis Zone of Sliter 
(1989, 1992)

Fig . 1: Location Map
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The present zone is subdivided into the following two subzones:

1- Ticinella praeticinensis Interval Subzone
Definition: Interval with Ticinella praeticinensis Sigal prior to the first appearance 
of Rotalipora subticinensis ( Gandolfi ) .
Boundaries : The base of the subzone is placed at the first appearance of the 
nominate taxon, while the top of the subzone is marked by the first occurrence of 
Rotalipora subticinensis ( Gandolfi).
Thickness: 86.7m. 
Correlation: This subzone is correlative to the Ticinella praeticinensis Subzone of 
Sliter (1989, 1992) and the Biticinella breggiensis Zone of Caron (1985).

                  Fig 2: Biostratigraphic Zonation of the Balambo formation, Jebel Azmer,      
           Sulaimaniya Area Northeast Iraq.
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2 -    Rotalipora subticinensis Interval Subzone
Definition: Interval with Rotalipora subticinensis ( Gandolfi ) prior to the first 
appearance of Rotalipora ticinensis (Gandolfi). 
Boundaries: The base of the subzone is placed at the first appearance of the 
nominate taxon, while the top of the subzone corresponds to the initial appearance 
of Rotalipora ticinensis ( Gandolfi).
Thickness: 10 m.
Correlation : This subzone is correlative to the Rotalipora subticinensis Subzone of 
Sliter (1989,1992) and the Rotalipora subticinensis Zone of Caron (1985).

Fig. 3: Correlation of the zonal scheme of the studied sequence with those.                 
proposed by some authors.
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Rotalipora ticinensis Interval Zone
Definition : Interval from the first occurrence of Rotalipora ticinensis ( Gandolfi) to the 
initial appearance of Rotalipora appenninica ( Renz).
Boundaries : The base of the zone is marked by the first appearance of the zonal marker, 
while the top of the zone is placed at the horizon of the first appearance of Rotalipora 
appenninica ( Renz ).
Thickness: 82.7 m. 
Correlation  :The present zone is correlative to the Rotalipora ticinensis Zone of Caron 
(1985) and Sliter ( 1989,1992) which is assigned to Late Albian . 

Rotalipora appenninica Interval Zone ( part )
Definition : Interval from the first occurrence of Rotalipora appenninica ( Renz) to the 
first appearance of Rotalipora brotzeni (Sigal).
Boundaries: The base of the zone is marked by the first appearance of the zonal marker . 
The Rotalipora appenninica Zone is represented in the study area only with the lower 
part, while the upper part of the zone is missing . However the upper boundary of this 
zone is placed at the first occurrence of Rotalipora  brotzeni (Sigal) (Caron  1985 and 
Sliter  1989,1992).
Thickness : 18.6 m. 
Correlation : As it is defined here the present zone is equivalent to the lower part of the 
Rotalipora appenninica Zone of Caron ( 1985) and Sliter ( 1989,1992) of latest Albian 
age.

CONCLUSIONS
1- The Balambo Formation in Jebel Azmer-Sulaimaniya area , northeastern Iraq, is 224 

m. thick and  consists of well bedded hard limestone ranges from light yellow to light 
grey in colour.  Black rich in organic matter  limestone layers of 20-40 cm thick are 
interbedded randomly with the yellow limestone.

2- The identified cosmopolitan foraminifera from the 92 samples show typical Tethyan  
characters, and defined four foraminiferal interval zones and two subzones. These are:

Rotalipora appenninica Zone
Rotalipora ticinensis Zone
Biticinella breggiensis Zone

Rotalipora subticinensis Subzone
Ticinella  praeticinensis Subzone

Ticinella primula Zone
3- The presence of a major hiatus at the end of the Rotalipora appenninica Zone 

between the Albian and the Cenomanian delineates the upper boundary of the 
Balambo Formation with the Dokan Formation which is evident by the occurrence of 
Rotalipora cushmani (Morrow) at the base of Dokan Formation that indicates Middle-
Late Cenomanian age.
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Plate 1

1- Globigerinelloides bentonensis (Morrow), sample no.49, axial section, X70.

2- Rotalipora subticinensis (Gandolfi), sample no.49, axial section,  X80.

3- Foraminiferal wackestone with Ticinella primula Luterbacher at bottom, 

equatorial section, Ticinella bejaouensis Sigal at top, equatorial section, 

sample no.1, X20. 

4- Hedbergella simplex (Morrow), sample no.40, equatorial section,  X70.

5- Hedbergella planispira (Tappan), sample no.75, equatorial section, X100.

6- Biticinella breggiensis (Gandolfi), sample no.67, axial section, X100.

7- Ticinella primula Luterbacher, samplel no.15, equatorial section, X90.

8- Ticinella praeticinensis Sigal, sample no.67, axial section, X100.

9- Rotalipora ticinensis (Gandolfi), sample no.90, axial section, X100.

10- Globigerinelloides ultramicra (Subbotina), sample no.49, axial section, 

X100.

11- Ticinella roberti (Gandolfi), sample no.83, equatorial section, X150.

12- Globigerinelloides ultramicra (Subbotina), sample no. 57, equatorial 

section, X60.

13- Rotalipora appenninica (Renz), sample no.89, axial section, X100.

14- Heterohelix moremani (Cushman), sample no.41, longitudinal section, X30.
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