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Abstract: 
     Basin analysis (geohistory) is carried out on the Cretaceous to Tertiary succession in 

five wells at Kirkuk and Bai Hassan Oil Fields during the Aptian to the Recent. The 

Foothill Zone exhibited a complex subsidence and uplift history over a period of about 

132 Ma. The results from studied wells backstripping provide a record of the subsidence 

and uplift history in a number of important Meso-Cenozoic depositional successions. 

They show that there are three distinct episodes separated by unconformity surfaces. The 

value of compaction varies from large during the Cretaceous period to less clearly 

during the Paleogene and then almost non-existent during the Neogene. Generally, the 

subsidence is continuous and gradual during Mesozoic and suddenly increases in 

Cenozoic with obvious effect to the tectonic movements. 
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من ابار مختارة لحقلي كركوك وباي حسن  ثلاثيي الى الطباشير دراسة تحليل الاحواض من العصر ال
 النفطية ، كركوك ، شمال العراق

 
 *2ماهر منديل مهدي   1مازن يوسف تمراغا  1سعد سامي الشيخلي

، بغداد ، العراقجامعة بغداد  كلية العلوم ، ،قسم علوم الارض 1  
البصرة ، العراقجامعة البصرة ،ة العلوم ، كلي، قسم علم الارض 2  

 
 :خلاصةال

لقد تم تحليل الحوض الجيولوجي لحقلي كركوك وباي حسن اذ اجريت الدراسة على خمسة ابار مختارة من     
جود انخسافات ومرتفعات في ذلك و ة وقد تبين ضالعمر الابتين حتى العصر الحديث  ضمن نطاق الاقدام المنخف

مليون سنة وكانت هناك تتابعات رسوبية مميزة لكل عمر، وبينت نتائج ازالة الحمل لكل  132متداد التاريخ على ا
ك ثلاثة اعمار مميزة عادة ماتفصل بسطح عدم توافق يكون لكل عمر قيمة احكام مؤثرة عن الاخرى لتكوين بان هنا

الباليوجين ويكاد يختفي في عصر  ويكون اعلى احكام خلال العصر الكريتاسي بينما يقل بصورة واضحة في عصر
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 ءىتجلس مفاجالرتفاع في العصر المتوسط بينما يكون ا ريجيدالنيوجين ، بشكل عام التجلس يكون مستمر وت
 . وسريع في نهاية عصر الباليوجين متأثر بالحركات التكتونية الاخيرة التي مرت بها المنطقة

 
 .شمال العراق حمل ، حقلي كركوك وباي حسن ،تحليل الاحواض ، ازالة ال :مفتاحيةالكلمات ال

 

Introduction  

     This article summarizes the geohistory of Bai Hassan and Kirkuk Oil Fields at five oil wells (figure -1) 

located within the Kirkuk Embayment , Periods of changes in the plate tectonic set up in Iraq lead to 

changes in the tectonic framework of sedimentation in the Foreland Basin [1].  Therefore, the 

backstripping method is very important in estimating tectonic subsidence and relationship with 

sedimentation rate. Therefore, the stratigraphic architecture is dependent on rate of change in 

accommodation and sedimentary supply. 

The basin analysis studies for Kirkuk embayment are rare, just [2] study, he analysis the Qamchuqa basin 

in 13 Oil Fields and reveal six stages of developing in the paleogeography and tectonism. 

The aim of this work is to determine the thickness of every stratigraphic formation in Kirkuk and Bai 

Hassan Oil Field, as an indicator of subsidence and uplift history of the Foreland Basin through the 

Cretaceous and Tertiary. In addition, to determine the true thicknesses of each Formation at the time of it 

is deposited.  

 

Geologic setting  

    Thickness of the sedimentary succession in studied part of Kirkuk embayment ranges between 2119 and 

1600 m to the surface. It comprises the succession from the Aptian on ward (tables-1 and 2) within 

Foreland Basin. This embayment is a portion of the subzone contains the long anticlines of Hemrin, that 

form the SW border of the subzone, and the Bai Hassan anticline that form the NE border. These 

anticlines are 130-200 km long, with several doubly-plunging domes [3].The Kirkuk Oil Field is a sinuous 

anticline, some 100 Km long and 4-5 Km width towards SE-NW, divided by two prominent saddles 

(Amsha and debaka) forming three major structural culminations (Baba, Avanh and Khormala). The Bai 

Hassan Oil Field lies parallel to the Kirkuk structure, it is far 35 Km to the Kirkuk city [4]. The long axis 

is 32Km and width axis is 4Km, it consists of two domes: S- E called Kithka dome and N-W called 

Dawood dome, which  separate between domes by Shahel saddle [5]. These structures lie in the Foothill 

Zone within the Unstable Shelf [6], or suspended basin, Foothill Zone of the quasiplatform foreland [7]. 
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Figure 1- Locations of the studied wells in Kirkuk area (Google Earth with GIS processing) 

 

Subduction of the Neo-Tethys oceanic crust beneath the Iranian continental margin started in the Late 

Jurassic. This subduction of the Neo-Tethys marks the Suture Zone between the Arabia and Iranian plates 

then in Late Cretaceous, the obduction of oceanic crust started which is accompanied by the emplacement 

of ophiolites on to the southern Tethyan passive margin [8]. 

[3] believe that the Late Toarcian-Early Tithonian is differential subsidence and rifting period, while is 

followed by opening stage of the Southern Neo-Tethys during late Tithonian-Cenomanian. However, this 

period remains the longest stage (Turonian-Eocene Foreland basin formation). It represents closure of the 

Neo-Tethys. [1,7] emphasizes that a major geodynamic inversion took place in the Cretaceous in Iraq and 

changed from extensional tectonism of the Triassic to compressional tectonism throughout the Cretaceous 

and Tertiary.  

 

Material and methods 

    In our analysis, we employed the computer Excel sheet having all principal equations to build a model 

for process all the operation and correction. Five oil wells are selected from the Kirkuk embayment 

namely  

K-260, K-246, BH-90, BH-134 and BH-138. (figure -1)The final well reports, sonic logs are used during 

this study in order to extract porosity, present thickness and sedimentary environment for each formation 

(Tables-1 and 2). The ages with corrections for changes in paleowater depth and sea level changes 

presented by [9-12].   
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Table 1- Input data for all formations 

 

Table 2- Top of formations depth to studied oil wells 

 

The geohistory is establishment by backstripping calculation using the conventional methods presented by 

[13-17]. 
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Results and discussion  

    The results of the geohistory reveal that subsidence history of the foreland basins of Kirkuk embayment 

are likely to be rather complicated.  There is a closer resemblance in the results of adjacent wells. The 

compaction of the Cretaceous deposits are about  67-55% , the compaction in Paleogene ranged 23-27% 

and two Formations was deposited in Neogene, Jeribe and Fatha with percent 21, 9% in well BH-134,183. 

The Tectonic subsidence during Cretaceous is more effective than thickness of the over lying sedimentary 

column as shown in table -4 and 6. The compaction of the Cretaceous deposits in BH-90 is ranged 

between 67 to 55%. As usual more decreasing of compaction in Paleogene and Neogene ranged between 

27-9 %, tectonic subsidence close to the total subsidence, making it the most effective in Cretaceous then 

decreasing during Paleogene but with end of Paleogene there is a speed subsidence as shown in table 3. 

There is slightly matching of K-260 and K-246 wells (table -5 and 7),   the compaction in Cretaceous 

about 60- 40 %. Moreover, the compaction during Palegene and Neogene wells about 13-9 %. The 

tectonic subsidence is gradually with total subsidence except the unconformity surfaces, the tectonic 

subsidence still effective but less than Bai Hassan wells.   

The results from studied well backstripping provide a record of the subsidence and uplift history in a 

number of important Meso-Cenozoic depositional successions. you can note high range of tectonic 

subsidence continuous in Mesozoic, while the uplift obvious during Eocene because of the closing phase 

for Arabian plate with Turkish and Iranian plates that lead to deposit high thicknesses of clastics with huge 

subsidence. Alternatively, might be the result of the main features of paleogeography, which do not a 

coherent description of the geological development. 

The Bai Hassan Oil Fields are affected by tectonism more than Kirkuk Oil Fields during Cretaceous and 

continuous to the Recent, but in Kirkuk Oil Field, the tectonism is decreasing effect especially in 

Cenozoic.  Emphasizing [11] that, during specific periods and in specific areas, for example the Late 

Cretaceous (at the southern end of the plate), subsidence played the dominant role, while there  is sparsity 

of Cenozoic MFS on the Arabian Plate  result of  postdepositional erosion due to regional uplift. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Al-sheikhly et. al                                            Iraqi Journal of Science, 2015, Vol 56, No.1B, pp: 435-443 

440 

 

 

 Table 4- The decompacted, restored and compacted thickness with total and tectonic subsidence for BH- 134 well.  

 

Table 3- The decompacted, restored and compacted thickness with total and tectonic subsidence for BH- 90 well.  
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Table 6- The decompacted, restored and compacted thickness with total and tectonic subsidence for BH- 138 well.  

Table 5- The decompacted, restored and compacted thickness with total and tectonic subsidence for K- 246 well.  
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Table 7- The decompacted, restored and compacted thickness with total and tectonic subsidence for BH- 260 well.  
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