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Abstract 

Tertiary Formation is divided into three main reservoir units. They are designated from 

top to bottom designated as Jeribe, Dhiban, and Euphrates. Jeribe unit is the main 

producing layer in the Tertiary Formation. Formation evaluation has been carried out for 

the Tertiary Formation of the Ajeel Field by analyzing various log and core data giving 

a full description of the properties in this Formation.  Didger software package 3 was 

used to digitize the available log data, with the log interpretation by Interactive 

Petrophysics (IP V3.5) software which was used to correct the environmental parameters 

and produce the results of CPI. The logs studied were (caliper, deep resistivity, shallow 

resistivity, gamma ray, sonic porosity, neutron porosity and bulk density). Pickett 

method was used to determine of the Archie's parameters (the tortuosity factor (a), 

cementation exponent (m) and the saturation exponent (n)). Total porosity was also 

calculated using neutron-density porosity logs. The effective porosity was obtained from 

the total one after extracting the shale percentages from the formation. classical method 

were used to predicate permeability with the core permeability shows the method 

correlations. These correlations were used to estimate permeability in non-cored wells. 

According to these work, Tertiary Formation was divided into seven zones (Jeribe in to 

J1, J2, J3 and Dhiban in to D1, D2 and Euphrates in to E1, E2). 
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1. Introdu ction 

Formation evaluation is the process of interpreting a combination of measurement taken inside a wellbore to detect 

and quantify hydrocarbons reserves in the rock adjacent to the well. Formation evaluation data can be gathered 

with wireline logging -while-drilling tools. Data are organized and interpreted by depth and represented on a graph 

called a log [1]. To define the physical properties of the reservoirs such as saturation, porosity, hydrocarbon 

movability, used wireline logs but the permeability is more difficult to obtain from logs but defined in other ways 

will be mentioned later [2]. The evaluation for petrophysical properties has an unequaled scope to observe the 

relationship between the saturation and porosity [3]. 

Formation evaluation is used in exploration, production and development for reservoir to determine whether a 

potential oil and/or gas field is commercially viable [4] and it consider an important for estimating oil reserves and 

plays a major role in the economics of oil [4]. 

 

1.1 Area of Study 

Ajeel Field was discovered in 1977 with drilling of Aj-1 on the crest of a seismically mapped area. Ajeel oil field 

is located in the portions of Tikrit and Kirkuk provinces about 30 km North-East of Tikrit city, in Iraq. It mostly 

extend toward (North-East)-(South-West), and parallel to "Alnikhila" dome in "Hemreen" Oil Field, figure (1) 

shows the exactly location of Ajeel oil field in north of Iraq [5]. 
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The drilling process started in 1977 for discovering the hydrocarbon accumulation. The Tertiary reservoir in this 

field is divided into two reservoirs, the Transition reservoir (an average depth 3175 ft RTKB) and the main 

reservoir (an average depth 3415 ft RTKB) [6]. 

Ajeel Field is situated on the flank of the Jabal Hamerin range of hills in plains of northern Iraq some 80km to the 

southeast Kirkuk and about 175km to NNW of Baghdad. The structure roughly (5X20km) in size, has a clear 

surface expression. The elevation of the field is some 250m above sea level [7]. 

In Ajeel field choice twelve wells to study, which penetrate Tertiary formation as illustrated figure (2). These wells 

are AJ-1, AJ-4, AJ-6, AJ-7, AJ-10, AJ-12, AJ-13, AJ-14, AJ-15, AJ-22, AJ-25, AJ-54. 

 

            
Figure (1) Location of Ajeel Oilfield in North of Iraq [7]

                                     Figure (2) Location Map of Ajeel Wells 

 

1.2 Geological Characterization 

The field is an asymmetrical WNW-ESE trending elongated anticline of 5x20km size, with gentle dips of 2-4o on 

west and east flanks, somewhat steeper dip of 7o
 on south flank, and very steeper dip of 20-25o on north flank. In 

spite of the fully good well converge; structural uncertainties still exist particularly on west flank due to poor 

seismic converge [6]. 

While no major faults have been renowned in the field, a number of minor faults (throws of up to 20m) explain 

the field which do not affect the continuity of the thick main reservoir accumulation but could well lead to block 

separation in thin transition beds layers. Figure (3) shows the Contour map and wells location of Ajeel oil field. 

The main reservoir consists of a 180m of thick sequence of dolomitised carbonates and minor anhydrites [8]. 

This separates into stratigraphic units which are from top to bottom: (the Jeribe, Dhiban, Euphrates and Serikagni 

(all of Miocene age)) lying unconformably on the basal anhydrite from Oligocene age. Overlying this main 

reservoir sequence is the transition beds set, which include a number of thin carbonate layers separated by 

continuous anhydrites accumulation in total thickness of some 120m of which thickest and probably best 

developed one is the 15m (T12-T115) layers [9]. 
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Figure (3) Contour Map and Wells Location of Ajeel Oilfield [6] 

 

Dolomite is the main carbonate lithology in the main reservoir. In the Transition beds, carbonate is more evenly 

distributed as a mixture of limestone and dolomite. Jeribe which is the top most layer of main reservoir is a little 

muddy, dolomite carbonate unit with much anhydrite nodules. The underlying Dhiban unit is essentially the same 

as Jeribe but include a high concentration of anhydrite nodules, chiefly towards its base, which make it 

fundamentally a poor reservoir unit. Euphrates is again dolomitic but consist of less anhydrite, and has by far the 

best reservoir quality.  

The Serikagni involve muddy carbonate sequence. The Basal anhydrite contains of a single layer of massive 

anhydrite with a thickness of 2-8m extending over huge areas, hence it can provide a bar to vertical flow. 

The bottom- most "Favreina" unit (informal name) has deep water carbonate facies of poor reservoir quality in the 

lower part, but has best shallow-water dolomites towards the top.  

The carbonates offer a complex sequence of events including calcite and anhydrite cementation, leaching, 

dolomitisation, compaction, and pressure solution. The main porosity kind is mouldic/ vuggy kind formed by 

filtrate. Heavy compaction effects combined with facies. Controlled matrix properties were responsible for the 

strict character of sediments on the steep northern flank. The distinguished quantitative reservoir properties as 

applicable to the several reservoir units of interest in the field (thickness, porosity and permeability) are indicated 

in table (1-1). 

The transition beds are much less sure than in the main reservoir. For the western part of the field which for the 

thin transition bed layers could be unattached by faulting from the east [6].  

 

Table (1-1) Quantitative Reservoir Properties [6] 

Formation Thickness m Porosity % Permeability md 

T5 2-5 20 7 

T6 5-8 26 22 

T9 1-3 18 5 

T10 1-3 23 11 

T11 2-6 21 5 

T12-15 12-19 23 12 

T16 1-4 18 13 

T18 2-7 15 3 

T19-20 4-7 18 5 

Jeribe 23-32 24 17 

Dhiban 27-32 18 8 

Euphrates 75-85 24 36 

 

1.3 Aims of Study 

1. Well log interpretation and the evaluating for petrophysical properties of the reservoir units of Ajeel field using 

logs data and core analysis. 
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2. To define the several properties of the reservoir such as porosity, permeability, hydrocarbon saturation, shale 

volume, lithology, and bulk volume of water using available logs. 
 

2. Materials and Methods 

2.1 Software and data 

The used material in this study include: 

1-Digger package 3 was used to digitize the available log data,  

2- Interactive Petrophysics (IP V3.5) software, which was used to correct the environmental parameters and 

produce the results of CPI. 

3-Las file for 12 well (AJ-1, AJ-4, AJ-6, AJ-7, AJ-10, AJ-12, AJ-13, AJ-14, AJ-15, AJ-22, AJ-25, AJ-54).  

 

2.2 Environmental Corrections of Well Logs 

Environmental corrections were used Schlumberger charts 2005, which are provided to (IP) program as the 

environmental correction model. Borehole environment affects well logs reading such as borehole size, 

temperature, pressure, shale effect, invasion effect and other environmental factors affect the well logging tool 

responses. Environmental corrections are applied to correct the logging measurements to the standard conditions 

[8].Table (3-2) shows the common log environmental corrections. 

            

 Table (3-2) Summary of Common Log Environmental Corrections [8] 

Effects Measurement  
Mud resistivity, hole size, and tool  position Gamma ray 

Mud resistivity, hole size, and tool position Spherically focused 

Mud resistivity, hole size, and tool position Induction 

Hole size, temperature, pressure, borehole, and formation salinity; 

mud weight, mud type, mud cake thickness, and tool position 
Neutron logs 

Hole size, formation density and mud weight Density logs 

 

It has been noted that the difference between the original logs readings and the corrected logs readings was too 

small except only in bad hole condition were the hole was more caved or washout. Schlumberger Environmental 

Corrections presented in (IP) software are used for correcting the studied well logs formation. Table (3-3) shows 

the corrected logs: 

 

Table (3-3) Corrected Logs 

Corrected logs Input logs NO 

GRC GR 1 

RHOBC RHOB 2 

NPHIC NPHI 3 

RTC RT 4 

MSFLC MSFL 5 

 

Figures (3-3) & (3-4) show corrected well AJ-4 & AJ-6, respectively.  
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Figure (3-3) Environmental Corrections for the Well AJ-4 

 

 

 
Figure (3-4) Environmental Corrections for the Well AJ-6 

3 Results and Discussion 

Petrophysical Properties Interpretations is the study of rock properties and their interactions with fluids (gases, 

liquid hydrocarbons and aqueous solutions) [10, 11].The petrophysical properties that are discussed in this text 

include: 

¶ Shale volume  

¶ Porosity 

¶ Water saturation 


