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Keywords Abstract: The present study deals with the Jeribe Formation (Middle Miocene) in

Il‘ag. ' well Khabaz-17 (Long. 44° 11' 27" E ; Lat. 35° 25' 16" N) belonging to Khabaz oil

E}:l%e F(f)'rrlr:iatlon, field in Kirkuk area, northern Iraq. Generally, the lithology of Jeribe Formation is
apbaz rielq,

homogeneous and it consists of limestone, dolomite, dolomitic limestone, gypsum,

gg;l:;;l;t;rea, and nodules of chert with a thickness of about 36 m at depth 645-681 m.
Diageneéis Petrographically, 50 thin sections have been prepared and studied under polarized

microscope. Based on this, they appeared to consists mainly of genus benthonic
foraminifera (Borelis melo curdica, Miliolids, Peneroplis, Nummulites and Rotalids)
where they characterized by the good keeping, large volume and the thickness of
the wall. On the other hand, less common fauna included Gastropods, Pelecypods,
Echinodermata fragments, Algae, Ostracods and many of bioclasts, as well as non-
skeletal grains intraclasts and pisoids, while the ground mass mainly compose of a
micrite and micro-sparite. Several diagentic processes affected the Jeribe
formation which include mainly of dolomitization, cementation, micritization,
dissolution, compaction, fracturing and other types of diagenetic such as
neomorphism and bioturbation. Through the petrographic study the types of
porosity were identified. While, the porosity ratios was determined from the
density and the neutron logs. According to the results of these analyses, the
porosity of Jeribe formation changes from 11.4% and 25.6%, with an average rate
of 17.3%. These values are described as good porosity, and had probably been
enhanced by some diagenetic processes by dolomitization and dissolution
followed by secondary effects from tectonics activities.

Jeribe Formasyonunun Petrografik ve Petrofizik Ozellikleri, Khabaz Petrol Sahasi,

Kerkiik, Kuzey Irak
Anahtar Kelimeler Ozet: Bu calismada, Kuzey Irak, Kerkiikk bolgesinde yer alan, Khabaz petrol
Irak, sahasinda ag¢ilan Khabaz-17 kuyusunda (boylam 44° 11' 27" D, enlem 35° 25' 16"

Jeribe Formasyonu, K), Orta Miyosen yash Jeribe Formasyonunun petrografik ve petrofiziksel
Khabaz sahas,

. e ozellikleri incelenmistir. Jeribe Formasyonunun litolojisi genellikle homojen olup,
Kirkuk bolgesi, . . . . . . 1 .
Gozeneklilik, kirectasi, dolomit, dolomitik kirectasi, jips ve ¢ort nodillerinden olusmaktadir.
Jeribe Formasyonu Khabaz-17 kuyusunda 645-681 m derinlikte yer almakta olup,
yaklasik 36 m kalinlif1 sahiptir. Bu formasyona ait karotlardan 50 ince kesit
hazirlanmis olup, bu érnekler polarize mikroskop altinda arastirilmistir. incelenen
ornekler icinde saptanan genel fauna toplulugunu bentik foraminiferler olusturur.
En yaygin gorilen fauna cinsleri, Borelis melo curdica, Miliolids, Peneroplis,
Nummulites ve Rotalidlerden olusur. Bu fauna tiirleri iyi korunmus olup, biiyiik
hacim ve duvar kalinligina sahiptir. Bunlarin yani sira, daha diisiik oranda olmak
lizere, gastropod, pelecypod, Echinodermata, algl ve Ostracod kalintilar1 olagan
olarak bulunur. Diger taraftan, bioklastlar ve iskeletsi yapiya sahip olmayan
tanelerin yani sira, intraklast ve pisolidler, incelenen karbonat kayalar icinde
bulunan diger 6nemli allokemleri olusturur. Allokemler arasini dolduran matriks
daha ¢ok mikrit ve spari-mikritten olusmaktadir. Jeribe formasyonuna ait karbonat
kayalar1 etkileyen Dbelli bash diyajenetik doniisiimleri, dolomitlesme,
c¢imentolanma, mikritizasyon, ¢éziinme, sikisma, kirilma ve biyoturbasyon gibi
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neomorfik olaylar kapsaminda degerlendirmek mimkiindir. Calisma alaninda
Jeribe Formasyonuna ait karbonat kayalarin petrografik dzelliklerine dayanilarak
gozeneklilik tirleri belirlenmistir. Ancak gozeneklilik oranlari, sondaj kuyusu
icinde yapilan noétron ve yogunluk loglar vasitasiyla saptanmistir. Bu analiz
sonuclarina gore, Jeribe formasyonun gozenekliligi, %11.4 ile %25.6 arasinda
degismekte olup, tim formasyon icin belirlenen ortalama gézeneklilik, %17.3
olarak bulunmustur. Bu degerler, Jeribe Formasyonuna ait karbonat kayalarin iyi
sayilabilecek bir gozeneklilik oranina sahip oldugunu gostermesi bakimindan
onemlidir. Diger taraftan, iyi sayilabilecek bu gozeneklilik yapisinin daha ¢ok
dolomitlesme ve ¢oziinme gibi diyajenetik proseslerin yani sira, tektonik kirilma
faaliyetleri sonucunda gelistigini belirtmek miimkiindiir.

1. Introduction

Carbonate rocks (limestone and dolomite) form
approximately 50% of the world’s oil and gas
reserves [1]. The Lower-Middle Miocene Jeribe
Formation in Kirkuk area is one of the most
important productive reservoirs in northern Iraq,
which giant oil and gas deposits in over 30 geological
structures [2]. The Jeribe Formation was first
described by Damensin, 1936 in [3]. Its type section
lies near Jaddala village-Jabal sinjar, which belongs to
low folded zone northeastern Iraq. This formation in
the type locality comprises of 70 m of carbonate
rocks. It is suggested that the age of Jeribe Formation
is Middle Miocene [3 and 4]. The study area Khabaz
field (Well-17) located between (Long. 44° 11' 27" E ;
Lat. 35° 25" 16" N) (Figure 1). This study has several
objectives. The main objective is to determine the
petrographic constituents based on the study of
carbonate rocks. The study also tries to define types
of processes of diagenesis. Finally, the study tries to
define types and proportion of porosity.

2. Material and Method

This study includes several stages starting with
choosing the available well, which are Khabaz-17
with thickness 36 m at depth 645-681 m, selected
from Khabaz oil field northern Iraq. The description
of the lithology for Jeribe Formation and the sampling
of the necessary intervals and 50 thin sections were
prepared and examined by a polarizing microscope,
with petrographical and petrophysical features
(types and proportion of porosity) were studied as
well as micro photos of thin section taken by the
same microscope. The selected samples that
represent the reservoir unit were based on oil shows
detected in the logs. These thin sections were stained
with Alizarin Red Solution (ARS) following [5].
procedure for identifying calcite and dolomite. Other
used data were geologic reports and well logs for well
Khabaz-17.

3. Geological Setting
The Khabaz oil field is represents a small subsurface

asymmetrical anticline, and its northeast limb dipper
than the southwest limb. The Khabaz structure is
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located between Jambur and Bai Hassan oil fields
(Figure 1). This oil field located 23 km to the west to
northwest of Kirkuk city northeast Iraq (Figure 1).
As showing (Figure 2), the study area is located
within the low folded zone in northern Iraq [6].
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Figure 1. Major petroleum fields of Iraq and showing
location of the study area, modified from [7].
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Figure 2. Simplified tectonic map of Iraq and showing
location of the study area, modified from [6].

4. Stratigraphy

The present study the Jeribe Formation occurred in
the Middle Miocene cycle [2]. The Middle Miocene
cycle is an important cycle in the Tertiary Period rock
units of northern Iraq, and includes reservoir basin
which filled with sediments. During this cycle, most of
the shelf transformed to basin or shallow marine
where the deposits accumulated [3]. The collision
between the Arabian plate with the Anatolian and
Iranian plates led to a complete closure in Tethys sea
and thus formed many phases from progression and
regression [8]. These processes led to the deposition
of Jeribe Formation [2] and [9].

The Jeribe Formation is not recognized in southern
Iraq [3]. But it is widespread at the surface and in the
northern oil fields of Iraq. Locally, from age Jeribe
Formation is equivalent to the Gar Formation
(southern Iraq) and the Kovand limestone formation
(northern Iraq), from the facies the Jeribe formation
is equivalent to Firat Formation (northern Iraq) [2]
and [3]. Regionally, Jeribe Formation is equivalent to
the Kalhur limestone formation and part of the upper

Asmari formations in Iran through the age and facies,
while in Turkey the formation is equivalent to Firat
Formation (through age and facies) and Lice
Formation (through age) [9]. Finally, the Jeribe
Formation is equivalent (through age) to Gar
Formation in Kuwait and Dam Formation in Saudi
Arabia [10].

Generally the lithology of Jeribe Formation is
homogenous, and consists of limestone, dolomite,
dolomitic limestone, gypsum and nodules of chert.
This formation, in the upper part of Jeribe formation
here is described as a conformable zone with the
Fatha Formation, but in the lower part of Jeribe
Formation here is described as an unconformable
zone with the Anah Formation (Figure 3) [2] and [9].
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Figure 3: Lithostratigraphic columnar section of the Jeribe
Formation in well-17, Khabaz oil field, Kirkuk area,
northern Iraq.

6. Petrography

The following petrographic constituents according to
[11] and [12] are observed within Jeribe formation.

6.1. Grains

Grain constituents in the Jeribe Formation consist
mainly of a- skeletal grains and b- non-skeletal grains.
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a. Skeletal grains

Skeletal grains were noticed to be common in the
Jeribe Formation of this study area. These grains,
appear completed as fossils or bioclasts in these
formation that include: Benthonic foraminifera
dominate within the rock units in this formation.
Most of the foraminifera were subjected to leaching
and recrystallization that made them hard to be
identified, which are included in, Milliolids (Plate 1-
A), Peneroplis (Plate 1-B), Rotalids (Plate 1-C),
Nummulites (Plate 1-D) and Borelis melo curdica
(Plate 1-E). All of fossil constituents indicate shallow
marine and lagooner environment [13]. The study
also identify other types of fossils prevalent in these
sediments, Echinodermata fragments
(Plate 1-F), Pelecypods (Plate 1-G) and Gastropods
(Plate 1-H). The occurrence of Molluscs is mostly
associated with shallow environments, Ostracods
(Plate 2-A), Algae (Plate 2-B) and bioclasts (Plate 2-
C). usually refers to the deposition in the shallow
water (lagoon) environments [14].

b. Non-skeletal Grains

Non-skeletal grains are non-organic particles of
carbonates with different sizes and shapes. They are
very few in Jeribe Formation and include coated
grains such as pisoids (Plate 2-D) and non-coated
grains such as intraclast (Plate 2-E).

6.2. Groundmass (Matrix)

The microscopic study showed that the majority of
the groundmass in the deposition of the Jeribe
Formation are composed of micrite which crystals
are between 1-4 micron (Plate 2-F), and only a few of
them are made up of a micro-sparite which its
crystals are between 5-10 micron (Plate 2-G).

7. Processes of Diagenesis

According to [14], The processes that affected Jeribe
Formation according to their spread were classified
as follows:

7.1. Dolomitization

According to the classification of [15], the textures of
dolomite were recognized in the Jeribe Formation as
follows:

a. Sieve mosaic texture saturated with bitumen:
This type of texture is the most common in the
present study (Plate 2-H). It is composed of coarse
euhedral to subhedral crystals ranging between
(0.25-0.3mm). The sieve mosaic texture refers to the
intercrystalline porosity produced by dolomitization.

b. Contact rhomb texture saturated with bitumen:
This type of texture consists of euhedral to subhedral
crystals and they are connected with each other
(Plate 3-A).
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c. Floating rhomb texture: This texture is composed
of crystal form with usually consist of euhedral to
anhedral scattered within matrix, and there is no
connection with each other (Plate 3-B).

d. Fogged mosaic texture saturated with bitumen:
This texture is composed of dolomite crystals
saturated with oil. This fabric is represented by
dolomite crystals with cloudy center and clear rims
(Plate 3-C). The crystal form is usually composed of
euhedral to anhedral. This texture is worth attention
due to being resulted from the packstone facies
which reflect the increase in porosity caused by the
growth of the rim of dolomite crystals by action of
replacement and dissolution associated with
increased porosity.

e. Suture mosaic texture saturated with bitumen:
This texture is characterized by anhedral crystals,
leaving behind little intercrystalline porosity
(Plate 3-D).

f. Aphanotopic fabric: This texture is characterized
by the small size which is less than 0.002 mm
(Plate 3-E). As well as the observed crystals of
dolomite formed within the skeletal grains as a result
of the selective dolomitization (Plate 3-F).

7.1.1. Discussion of the Dolomite Mechanism

The different types of dolomite textures, within the
rock units of Jeribe Formation were very useful for
indicating porosity and exploring characteristic of
reservoir rocks within the different recognized
textures. The dolomitization process complete and
selective affected most of the Jeribe Formation.

Several models have been developed for the
interpretation of the dolomite origin. The results of
the present study indicate a possibility for the
dolomitization might have taken place by the seepage
reflux-mixing zone model. High temperature in
coastal lakes leads to increased salts in water, and the
evaporite beds (Gypsum), commonly associated with
dolomite in Jeribe formation, which gave evidence for
supratidal-sabkha conditions that is significant for
the seepage refluxion model. The mixing zone model
is produced from mixed water, through mixing
between marine and air water [1].

7.2. Cementation

According to [12], the important cement types in the
present study included: Granular cement, which is
composed of nearly equidimensional, anhedral to
subhedral calcite crystals (Plate 3-G). Blocky cement,
refers to medium-coarse grained crystals in which
this cement crystals have almost the same diameter
in all directions (Plate 3-H), and the drusy cement is
composed of anhedral to subhedral calcite crystals
and usually the crystal size increases toward the
center of the void (Plate 4-A) [14].
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7.3. Micritization

Many of the carbonate skeletal grains, which
deposited in recent or old geologic ages, have micritic
envelope around them [16]. In the present study, the
micritization was abundant. As shown on (Plate 4-B),
the outer zone of the some carbonate skeletal grains
locally it was micritization.

7.4. Dissolution or Leaching

Dissolution is considered as responsible factor for the
enhancement of the physical properties of the
reservoir (increasing in porosity and permeability) in
carbonate rocks [1] and [12]. The jeribe formation
was very affected by the dissolution (Plate 4-C). More
detail data will be given in below porosity section.

7.5. Compaction

According to [1] and [17], the compaction process
can be classified into two types. These are chemical
compaction and mechanical compaction. In the
present study, the petrographic observation indicate
that the effects of mechanical compaction in the
Jeribe Formation was obvious through the following
features packing of grains, breakage of grains,
deformation of skeletal grains and veins penetrated
of skeletal grains (Plate 4-D). As well as the chemical
compaction, many sediments are subjected by
pressure solution and the formation of stylolites
(Plate 4-E) [12].

7.6. Fracturing

Fracturing is an important factor that affects
reservoir quality, and it may create additional links in
the permeability and porosity allowing increasing
movement and extract of fluid in rocks [16]. The
Jeribe Formation carbonate rocks were frequently
observed to have fractures (Plate 4-F), in addition to
other types of diagenesis processes, such as
neomorphism (Plate 4-G) and bioturbation (Plate 4-
H).

8. Reservoir Characterization

Porosity and permeability are most important
petrophysical properties, thus widely used for the
reservoir characterization. These properties are
frequently enhanced by dolomitization, solution and
fracturing. However they are destroyed by
cementation that causes reduction in porosity and
permeability [18]. In the study, thin sections and well
logs are also used well to evaluate the reservoir
properties for the Jeribe Formation.

8.1. Porosity from Thin Sections

According to the time of pore formation there are two
main types of porosity which are: 1-Primary porosity
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(sedimentary porosity), and 2-Secondary porosity
(diagenetic porosity). Estimating porosity typically
come from various sources such as well logs, samples
(cores and cuttings) and thin sections. The current
study, deals with the porosity types, proportions and
distribution within a carbonate reservoir (Jeribe
Formation) that represent the dominant factor in the
amount of oil production.

The petrographic study of Jeribe Formation had
shown that both types of porosity (primary and
secondary) are available. According to [19], the most
common types of porosity recognized within Jeribe
Formation were classified as follows:

A. Moldic porosity: This type is formed by a selective
removal of primary constituents from sedimentary
rocks and they are often partially or completely filled
by calcite cement [20]. This type of porosity is
observed in (Plate 5-A).

B. Interparticle porosity: Interparticle porosity is
formed among individual grains (Plate 5-B). This
porosity is considered the most important type due
to the creation of the connection which enables the
rock to occupy oil with gas and allow their movement
[14].

C. Intraparticle porosity: This type of porosity
corresponds to the space or voids within the grains
especially skeletal grains of the miliolids and rotalids
(Plate 5-C).

D. Vuggy porosity: Vugs are pores shaped as equant
or elongated, and it is found abundant within the
Jeribe Formation (Plate 5-D).

E. Fracture porosity: This porosity is resulted by
fracturing which may originate from a collapse
related to a compaction and tectonic deformation,
This porosity is usually in a different shape and size
(Plate 5-E), and can be a responsible factor for the
reservoir existence [14].

8.2. Porosity from Well Logs

In the current study, the porosity values were
calculated from the well logs, Density log (RHOB) and
Neutron Compensated log (NPHI). From these logs,
values of porosity (0N) and bulk density (pb) were
calculated using the formula of [21]. shown below:

@D = (pma - pb) / (pma - pf) (1)
@D, is calculated porosity. pma, is matrix density.
pf, is fluid density. pb, is bulk density. Neutron and
Density logs are utilized for identifying lithologies
depending on final reports of wells, in addition to
total porosity (ON.D) values which are calculated
through the equation below:

ON.D = (ON + @D)/2 (2)
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In study, the classification of porosity values
identified according to the [22]. Total porosity values
was determined from density and neutron logs as
shown in (Table 1). According to the results of these

analyses, the porosity of Jeribe formation changes

from 11.4% in depth of 649 m and 25.6% in depth of
668.5 m, with an average rate of 17.3%. These values
are described as good porosity, and had probably
been enhanced by some diagenetic processes,
particularly dolomitization and dissolution, followed
by secondary effects from tectonics activities.

Tablo 1. Calculate the @N, @D and @N.D values and their description from the Jeribe Formation.

o £ £ =
g | 8 5 @D oN @ g s @D oN @ S s gD oN @ g
54 ] o b=t a = a = 2
= < 1) = = 5 = = =
= £ < = N.D 5 = N.D 5 = N.D 5
) ’6 ) @ ) 7] I 7]
| & 8 & 8 H 8 &
645 20.22 7.64 13.93 Fair 657 14.31 18.04 16.17 Good 669 26.72 8.02 17.37 Good
645.5 15.75 15.2 15.5 Good 657.5 19.03 244 21.7 V. 669.5 25.90 8.02 16.96 Good
good
646 19.03 19.8 19.4 Good 658 13.56 22.59 18.08 Good 670 24.69 8.77 16.73 Good
646.5 12.11 14.81 13.46 Fair 658.5 13.18 23.35 18.27 Good 671 26.31 8.02 17.16 Good
647 14.73 16.90 15.82 Good 659 20.04 16.52 18.28 Good 671.5 25.90 8.02 16.96 Good
647.5 14.95 13.30 14.13 Fair 659.5 18.96 24.0 21.5 V. 672 25.90 8.02 16.96 Good
good
648 30.54 1.8 16.2 Good 660 18.41 15.76 17.08 Good 672.5 23.06 9.15 16.11 Good
648.5 13.69 171 15.4 Good 660.5 13.10 18.42 15.76 Good 673 29.15 7.64 18.40 Good
649 20.27 2.6 114 Fair 661 12.93 27.0 20.0 V. 673.5 26.72 7.26 16.99 Good
good
649.5 11.80 23.2 17.5 Good 661.5 17.18 15.38 16.28 Good 674 20.04 13.86 16.95 Good
650 18.43 7.41 12.92 Fair 662 20.04 13.86 16.95 Good 674.5 18.00 17.28 17.64 Good
E 2 650.5 18.20 19.8 19.0 Good 662.5 13.68 36.2 249 V. 675 27.12 7.26 17.19 Good
~ s o
T g 2 good
< B =
= £ @ 651 15.76 9.53 12.64 Fair 663 18.41 16.52 17.46 Good 675.5 12.55 335 23.0 \'A
< 13 =
X = =] ood
5| = 8
651.5 11.04 27.0 19.0 Good 663.5 18.00 17.66 17.83 Good 676 5.34 25.63 15.49 Good
652 13.68 25.5 19.6 Good 664 20.27 21.3 20.8 V. 676.5 21.27 11.96 16.61 Good
good
652.5 18.60 10.28 14.44 Fair 664.5 11.47 19.94 15.70 Good 677 21.85 8.77 15.31 Good
653 16.98 10.28 13.63 Fair 665 21.27 14.24 17.75 Good 678 18.19 13.68 15.94 Good
653.5 8.78 26.3 17.5 Good 665.5 31.36 19.8 25.6 V. 678.5 13.10 18.42 15.76 Good
good
654 17.79 8.77 13.28 Fair 666 20.86 13.48 17.17 Good 679 19.01 12.92 15.97 Good
654.5 15.76 10.28 13.02 Fair 666.5 21.27 10.82 16.04 Good 679.5 19.63 12.34 15.99 Good
655 18.58 19.8 19.2 Good 667 12.06 19.56 15.81 Good 680 8.97 23.87 16.42 Good
655.5 21.60 16.3 19.0 Good 667.5 24.38 19.4 219 V. 680.5 9.71 23.87 16.79 Good
good
656 13.18 2297 18.08 Good 668 21.44 11.79 16.62 Good 681 14.55 18.58 16.57 Good
656.5 25.54 16.52 21.03 V. good 668.5 11.04 393 25.2 V.
good
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4. Discussion and Conclusion

The present study revealed the following results:

1. Lithologically, the carbonate rocks of the Jeribe
Formation are composed mainly of limestone,
dolomite, dolomitic limestone, gypsum, and nodules
of chert. The Jeribe Formation was deposited during
the Middle Miocene age.

2. The petrographic study of the Jeribe Formation
constituents has shown a diversity of foraminifera,
Miliolids, Peneroplis, Nummulites, Rotalids and Borelis
melo curdica the well-known index of Jeribe
formation. Other less common fauna included
Gastropods, Pelecypods, Echinodermata fragments,
Algae, Ostracods and many of bioclasts as well as
non-skeletal grains (intraclasts and pisoids). while
the matrix of the Jeribe Formation was composed of
micrite and micro-sparite.

3. Many of diagenetic processes had an influence on
the Jeribe Formation, in order of significance which

includes, dolomitization (floating rhomb, sieve
mosaic, contact rhomb, fogged mosaic, sutured
mosaic and aphanotopic texture), cementation

(granular, blocky, and drusy cement), compaction
(chemical and mechanical compaction), micritization,
dissolution and fracturing. These processes were
effective in late and early diagenetic stage.

4. According to microscopic study, the porosity
included the following types: fracture,
intercrystalline, vuggy and interparticle. While, the
total porosity values was determined from density
and neutron logs. According to the results of these
analyses, the porosity of Jeribe formation changes
from 11.4% and 25.6%, with an average rate of
17.3%. These values are described as good porosity,
and had probably been enhanced by some diagenetic
processes, particularly dolomitization and
dissolution, followed by secondary effects from
tectonics activities.

Acknowledgment

Our deepest thanks to the Northern Oil Company in
Iraq for their generous support to this work. My
deepest gratitude goes to Prof. Dr. Fuzuli YAGMURLU
for her sincere and patient guidance throughout the
research and writing of the article.

References

[1] Boggs, S.J. 2006. Principles of sedimentology
and stratigraphy, Pearson Prentice Hall, 662 p.

[2] Jassim, S.Z., Goff, ].C. 2006. Geology of Iraq,
Publishers Dolin, Prague and Moravian
Museum, Brno, Czech Republic, 439 p.

Bellen, V.R.G.,, Dunnington, H.V., Wetzel, R,
Morton, D.M. 2005. Lexique stratigraphique
international, Vol. 3, 10 Asie (Iraq), Permission
of CNRS Editions, France, 239 p.

(3]

1289

A.
from

[4] Karim, S. Borelis

demontfort

1978. The genius
the Oligocene-Miocene
sediments of Iraq. Jour. Geol. Soci. Iraq, 11
(1978), 106-118.

Friedman, G.M. 1959. of
carbonate minerals by staining methods, Jour.
Sed. Pet,, 29 (1959), 87-97.

Fouad, S.F.A. 2015. Tectonic map of Iraq. scale 1
:1000000, 3 rd Edittion, Iraqi Bulletin of
Geology and Mining, 11 (2015), 1-7.

Agrawi, A.A.M,, Goff, ].C., Horbury, A.D., Sadooni,
FN. 2010. The Petroleum Geology of Iraq:
Beaconsfield, United Kingdom, Scientific Press
Ltd, 424 p.

Numan, N.M.S. 1997. A Plate tectonic scenario
for the Phanerozoic successions in Iraq, Iraqi
Geol. Jour., 30 (1997), 85-110.

Buday, T. 1980. The regional geology of Iragq,
stratigraphy = and  paleogeography, Dar
Al-Kutub. Publ. House. Mosul. Iraq. 445 p.

Beydoun, Z. R. 1997. Arabian Plate oil and
gas, Why so rich, so pro-life. Department of
geology, American university of Beirut,
Lebanon, Episodes, 21 (1997), 74-82.

Tucker, J. L. 1981. Sedimentary petrology, an
introduction. Blackwell Publications, Oxford,
252 p.

Flugel, E. 2010. Microfacies of carbonate
rock, analysis, interpretation and application,
Springer-Verlag Berlin Heidelberg, 984 p.

Murray R. ]. 1970. Distribution and ecology of
living benthic foraminiferans. Crane, Russuk,
and Co., New York, 274 p.

Flugel, E., 1982. Microfacies analysis of
limestone, Translated by Christensen, K.
Springer Berlage, Berlin, 633 p.

Randazzo, A.F. L.G. 1984.
Classification and description of dolomitic
fabric of rocks from the Floridan aquifer U.S.A,,
Jour. Sed. Geol., 37 (1984), 151-162.

Bathurst, R.G.C. 1975. Carbonate Sediment
and their Diagenesis, Development in
Sedimentology 12, (2nd ed.), Elsevier Publ
Comp. Amsterdam, 659 p.

Tucker, M. E. 1991. Sedimentary petrology,
Blackwell, Oxford, UK, 206 p.

A. G. 2003. The
potential of Miocene carbonate rocks in the

Identification

[9]

[10]

[11]

[12]

[13]

[14]

[15] and Zachos,

[16]

[17]

[18] Buyukutku, reservoir
Askale and Hinis-Mus-Van sub-basins East
Anatolia, Turkey, Jour. Pet. Geol, 26 (2003),

175-188.



R.K.H. Alatroshe et al. / Petrographical and Petrophysical Features of the Jeribe Formation at the Khabaz Oil Field, Kirkuk, Northern Iraq

[19] Choquette, W.P. and pray, C.L. 1970. Geologic
nomenclature and classification of porosity in
sedimentary carbonate, AAPG. Bull. 54 (1970),
207-250.

[20] Reeckmann, F. D. Friedman, G. M. 1982.
Exploration for carbonate platform reservoirs.
Elf- Aquitaine, 212 p.

[21] Pirson, S.J. 1970. Geologic well log analysis ,
Gulf publishing company , Houston , Texas ,
370p.

[22] Levorsen, A. 1. 1972. Geology of petroleum.
Freeman and company, New York, San
Francisco, 724 p.

1290



R.K.H. Alatroshe et al. / Petrographical and Petrophysical Features of the Jeribe Formation at the Khabaz Oil Field, Kirkuk, Northern Iraq

Appendices

PLATE 1

PLATE 1. Thin section photomicrographs: A) Miliolids
; B) Peneroplis ; C) Rotalids; D) Nummulites ; E) Borelis
melo var curdica; F) Echinodermata; G) Pelecypod;
H) Gastropoda.
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PLATE 2

PLATE 2. Thin section photomicrographs:
A) Ostracoda; B) Algae; Q) Bioclast;
D) Pisoids E); Intraclast; F) Micrite;
G) Microsparite; H) Sieve mosaic fabric dolomite
mineral with saturated bitumen.
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PLATE 3

PLATE 3. Thin section photomicrographs: A) Contact
rhomb texture dolomite mineral with saturated
bitumen; B) Floating rhomb texture dolomite mineral;
C) Fogged mosaic fabric dolomite mineral with
saturated bitumen; D) Suture mosaic fabric dolomite
mineral with saturated bitumen; E) Aphanotopic
Fabric dolomite mineral; F) Selective dolomitization;
G) Granular cement calcite mineral; H) Blocky cement
calcite mineral.
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PLATE 4

PLATE 4. Thin section photomicrographs: A) Drusy
cement dolomite mineral; B) Micritization; C)
Dissolution; D) Mechanical compaction; E) Chemical
compaction (stylolites); F) Fracturing;
G) Neomorphism; H) Bioturbation.
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PLATE 5

PLATE 5. Thin section photomicrographs: A) Moldic
porosity; B) Interparticle porosity; C) Intraparticle
porosity; D) Vuggy porosity; E) Fracture porosity.
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