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Abstract

The Sargule Formation was deposited during the Middle Jurassic, representing
one of the most important source rocks in Iraq and surrounding areas.
Jurassic successions are commonly exposed as an isolated patch at some eroded
anticline’s cores and limbs in the High Folded Zone, Imbricate Zone, and Thrust
Zones of northern Irag. The Sargelu section is located in Sargelu village at Surdash
anticline, while the Rania section is located in Rania city near Hanjira village at
Shaweri anticline. Fieldwork in Rania and Sargelu Sections allow to divide Sargelu
Formation lithostratigraphically into many subdivisions as follow:
The Sargelu Formation in the Rania section is about 40 m and can be divided into
two lithologic units; the upper thin to medium bituminous limestone beds alternated
with thin chert beds, and the lower thin to medium bituminous limestone beds
alternated with fissile gray shale beds.
the The Sargelu section comprises 180m and is divided into three units; the upper
unit consists of dark gray limestone beds and thin brownish-black of laminated
shale. The middle unit includes dark chert alternated with dark gray bituminous
limestone and brownish-black laminated shale. At the same time, the lower unit
consists of dark gray bituminous limestone beds alternated with medium brownish-
black laminated shale beds.

Keywords: Field Description, Lithostratigraphy, Sargelu Formation, Rania Section,
Sargelu Section.
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1. Introduction

The Sargule Formation (Middle Jurassic) represents one of the most important source rocks
in Iragq and surrounding areas. It cropped out with other Jurassic formations in northwestern
and northern Iraq as small scattered patches within a narrow belt that trending from (Halabja)
in the SE to (Duhok) in the NW such as; Halabja, Hanjira village northwest Rania town, Gara
mountain in Gali-Zewki south of Amadia, Naokelekan village near Rownduz and Banik
village northeast of Zakho. Wetzel [1] described the lithology of the Sargelu Formation in the
Surdash anticline. The type section is 115m composed of thin-bedded black bituminous
limestone, dolomitic limestone and black papery shales with streaks of thin black chert bands.
The Sargelu Formation was deposited euxinic marine environment, with some inlayers
showing shallowing or aerated conditions [2]. The shallower and better-aerated environment
occurred mainly in the stable area [2]. This study concentrates on two of the outcrops,
namely; Sargelu and Rania sections; it represents an attempt to exploit the information
gathered from field description and petrology in deciphering the lithostratigraphy classify and
distribution for the studied succession.
The studied area covers two outcrops. They are located within the Sulaimaniya governorate in
northeastern Iraq. The first section is bounded by latitude (35°522.0") North, and longitude
(45°09" 49.0") East near Surdash village 180 m thick while the second section with a
thickness of 40 m lies within latitude (36°17'11.8") North, and longitude (44°51' 17.2") East
near Hanjira village 2km northwest of Rania town (Figure 1).
The studied area covers two Sargelu Formation outcrops. They are located within the
Sulaimaniya governorate in northeastern lIraq. The first section is bounded by latitude
(35°522.0") North, and longitude (45°09' 49.0") East near Surdash village 180 m thick while
the second with a thickness of 40 m lies within latitude (36°17'11.8") North, and longitude
(44°51' 17.2") East near Hanjira village two km north-west of Rania town (Figure 1).
This study aims to summarise the field observation and lithostratigraphic study of the Sargelu
Formation in Rania and Sargelu sections.
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Figure 1- A geologic map showing the location of the two studied sections, according to [3]
modified after [4].

2. Methodology

Fieldwork covered two sections of the Sargelu Formation, and it involved both description
and sample collection from Rania and Sargelu sections. Forty-two (42) samples were
collected from the Sargelu section and 38 from the Rania section to cover the major
lithologies: limestone, chert, shale,the si and dolomitic limestone in a line perpendicular to the
strike of the exposed beds. The distribution and number of samples for each site depend
primarily on the availability of the outcrops.
3. Geological setting
The distribution of the Sargelu Formation in the northeastern part of Iraq is shown in Figure
1, whereas the lower contact with the Sehkanian Formation and the upper contact with the
Naokelekan Formation and correlation with other age-correlated formations are illustrated in
Figure 2.
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Figure 2- Correlation chart of Jurassic succession in Irag, modified after [5].

The contact between Sargelu and Naokelekan formation is sharp and conformable and
characterized by black thin-bedded, highly bituminous shales with thin bands of black chert at
the top of Sargelu Formation, abruptly followed by well bedded grey limestone rich in
stromatolites of the Naokelekan Formation [6]. This succession contains abundant oil-prone
organic matter. The generation and expulsion of the hydrocarbon from the Sargelu Formation
began and ended in the late Miocene succession [5].

3.1 Sehkanian Formation

This formation was described as a first time by Wetzel (1959) according to Bellen et al. [1] in
the Surdash anticline within the High Folded Zone of Northeast of Irag. The tectonic
subsidence is high to moderate at Upper Jurassic to Lower Cretaceous. At the same time, slow
subsidence with distinctive uplift was existed in Miocene [7]. The formation, in the type
locality, was divided into three divisions. The thickness in the lower division is 85 m, and it is
composed of dark saccharoidal dolomites and dolomitized limestones with some solution
breccia. In the middle, the thickness is 44 m and is composed of organic and pelletal
fossiliferous limestones usually, there is dolomitization with some dark chert beds (Figure 3).
The thickness of the upper division is 51 m is composed of dark, violet, saccharoidal
dolomites and dolomitic limestone, locally with chert [1]. The formation was deposited under
neritic conditions showing lagoonal evaporitic influences mainly in the lower part and euxinic
marks in the middle part [8]. Based on the evidence of fossils, the Liassic age for the
Sehkanian Formation had been accepted [1]. The formation contacts are both clearly
conformable and gradational, with underlying Sarki Formation and overlying Sargelu
Formation [2].
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R |

Figure 3-Sehkanian Formation in Rania section.
3.2 Sargelu Formation

The Sargelu Formation was described as the first time by Wetzel in 1984 according to
(Bellen et al. [1] at the Surdash anticline of the High Folded Zone in Northeastern Irag. The
lithology of this succession consists of thinly bedded, black bituminous limestones, dolomitic
limestone, and black laminated shales with thin bands of black chert in the upper part [1].

The same lithological composition occurs along the whole area of outcrops and the wells [2].
The thickness of this succession in the type locality is 115 m. In contrast, in the subsurface
section on the Foothill and Mesopotamian zone of Unstable shelf, the thickness is
considerably higher and varies between 250-500 m, such as described by Ditmar et al. [9].
According to the evidence of fossils, the age of the formation has been determined as
uppermost liassic at the base and Bathonian at the top [1]. The formation environment is
euxinic, with some inlayers showing either shallowing of better aerated conditions. The
shallower and better aerated environment occurred mainly on the stable shelf area [2]. The
contacts of the Sargelu Formation are conformable and gradational with the underlying
Sehkanian Formation and overlying Naokelekan Formation (Figure 4).
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Surdash anticline

Figure 4-Sargelu Formation in Surdash anticline, Rania section.
3.3 Neokelekan Formation
Wetzel and Morton (1950) were described this formation near Naokelekan village,
Northeastern Iraq [1]. The succession of the formation was described by [2] from top to
bottom:
a. Laminated bituminous shaly limestones bed alternation with bituminous shales beds and
fine-grained limestones beds.
b. Fine-grained mostly hard thin bedded, fossiliferous dolomitic limestones beds.
c. Thin bedded, highly bituminous dolomites and limestones with intercalated black
bituminous shale beds.
Jassim and Buday [9] also interpreted the depositional environment as euxinic, and the
formation was deposited in a slow subsiding basin. Bellen et al. [1] determined the age of the
Naokelekan Formation at Late Oxfordian — early Kimmeridgian. Many researchers agree the
contacts of this formation to be conformable and gradational with underlying Sargelu
Formation and overlying Barsarin Formation [10] (Figure 5).
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Figure 5-Naokelekan Formation in Rani setion.
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Buday [2] divided Irag into several tectonic zones, and Al- Kadhimi and others [11]
simplified the Iraq tectonic zone and modified and updated by Fouad, 2014.

Jurassic succession is commonly exposed as isolated patches at some eroded anticlines cores
and limbs within the High Folded Zone, Imbricate Zone, and Thrusting Zones in the north of
Iraq according to Fouad tectonic classification at 2014 (Figure 6). The sections are as follow:

1- Sargelu Section: this is is the name of Sargelu village located within Unstable Shelf,
High Folded Zone, including Surdash anticline.
2- Rania Section: this is the name of Rania city near Hanjira village that is located within
Unstable Shelf, Imbricate Zone, including Shaweri anticline.
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Figure 6- Tectonic map of Iraq showing the tectonic of the studied area [12].
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4. Lithostratigraphy

Two main sections are described as a lithostratigraphic columns in this study; these are Rania
(Rn) and Sargelu (Sr) sections.

4.1 Rania Section (Rn):

This section is located at latitude (36° 17’ 11.8” N) and longitude (44°51'17.2" E). Its
elevation is (880 m) with a total thickness of (40 m). It is exposed in the Shaweri anticline
(Figure 7) and about 96 km to the north of Sulaimaniya city. Samples were selected from this
section mostly of limestone, chert and shale (Figure 8A, B). The dip amounts up to 40° and
the strike was N4OW. Figure 9 shows the Rania columnar section with field description.

Sargelu Formation

-

' Sargelu Formation
| December, 2019
' Sample No, 78

Bituminous Limestone

<

Figure 8- A. Chert beds of the Sargelu Formation B. Shale beds of the Sargelu Formation
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Figure 9-Stratigraphic column of Sargelu Formation, Rania Section.

4.2 Sargelu Section (Sr):

This section is located at latitude (35° 52’ 2.0"” N) and longitude (45°09'49.0" E). Its
elevation is (1028 m) with a total thickness of (180 m). It is exposed in the Surdash anticline
and about 42 km to the north of Sulaimaniya city. Samples were selected from this section
mostly of limestone, chert and shale (Figure 10). The dip amounts up to (78°) and the strike
was N60W. the Sargelu Formation in this section is divided in to three units according to field
observations (Figure 11 A, B and C). Figure 12 shows the detailed description of the Sargelu
section.
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Bitunfinots Limestdr

Figure 11- Parts of Sargelu Formation A. upper B. middle C. lower parts in Sargelu Section
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Figure 12-Stratigraphic column of Sargelu Formation, Sargelu Section
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5. Conclusions

Sargule Formation was deposited during the Middle Jurassic which represents one of the
most important source rocks in Iragq and surrounding areas.
The lithostratigraphy of the Sargelu Formation was studied at Rania and Sargelu sections.
Field observation and the correlation cross section (Fig.13) revealed the following: -
The thickness of the Sargelu Formation in the Rania section is 40 m which is divided into
three lithologic units. The first is characterized by thin to medium bituminous limestone beds
alternative with thin chert beds. This unit is divided into two subunit the upper includes
bituminous limestone dominated with little chert beds. At the same time, the lower subunit
shows chert beds dominated with limestone beds.
The third unit consists of thin to medium bituminous limestone alternative with fissility of
gray shale.
The Sargelu section includes 180m of Sargelu Formation, divided into three units. The upper
unit is characterized by consists of dark gray limestone beds and thin brownish-black of
laminated shale. The middle unit includes the dark chert alternative with dark gray bituminous
limestone and brownish-black laminated shale. In contrast, the lower unit consists of dark
gray bituminous limestone alternative with medium brownish-black laminated shale.

Rania Section Sargelu Section
NW v 4
Naokelekan Formation
% Upper Unit
%g
=
 40m 5 Middle Unit
5
=
.
= 20 o
0
*%,,4
%,
O
Legend N
- 0»%

Lower Unit

Figure 13-Lithologic cross section showing the correlation of the Sargelu lithologic units in
Rania and Sargelu Sections.

594



Al-Tarim and Al-Shakiri Iragi Journal of Science, 2022, Vol. 63, No. 2, pp: 583-595

References

[1]
(2]
(3]
[4]

5]

(6]
[7]

(8]
(9]

R. C. Van Bellen, H. V. Dunnington, R. Wetzel, and D. Morton, “Lexique Stratigraphique
Internal Asie. Iraq”. Intern. Geol. Conger. Comm. Stratigr, 3, Fasc. 10a, 333p., 1959.

T. Buday & S.Z. Jassim “The regional geology Iragq. VOL.2 Tectonism, Magmatism &
Metamorphism” SOM ,Baghdad , Iraq , 325 p., 1987.

V K. Sissakian, “Geological Map of Iraq”, sheet 1, scale 11000 000, 3rd edit., GEOSURYV,
Baghdad, Irag, 2000.

M. J. Ahmed, M. Y. Tamar-Agha and T. A. Alwan “Geochemistry and Depositional Conditions
of the Cretaceous Oceanic Red Beds (CORBs) within the Shiranish Formation in North of Iraq”
Journal of Science, 2017, vol. 58, no.4B, pp. 2017.

T.K. Al-Ameri, A. Al-Ahmed, J. Zumberge, J.K. Pitman, “Hydrocarbon potential of the Middle
Jurassic Sargelu Formation, Zagros Fold Belt, northern Iraq”. AAPG Search and Discovery
Article, no. 90090, Annual Convention and Exhibition, Denver, Colorado, 2009.

S.A. Al-Fraiji “Stratigraphy and Sedimentology Study of the Sehkaniyan and Sargelu Formations
NE Iraq”. Unpublished MSc. Thesis, University of Baghdad, 110P., 2008 (in Arabic).

M. D. Abdullah, A. A.AL-Yasseri and M. E. Nasser “Thermal Maturity History and Petroleum
Generation modeling for selected Oil fields Southern Iraq”. Iragi Journal of Science, vol. 59,
no.4C, pp: 2267-2278, 2018.

F.S. Al-Omari, and A. Sadiq ” Geology of Northern Iraq”. Univer. of Mosule. 198 p., 1977 (in
Arabic).

S. Z. Jassim and T. Buday. “Tectonic Framework”. In Jassim, S.Z.and Goff, J.C., 2006. Geology
of Irag. Dolin, Prague and Moravian Museum, Brno. 341pp. 2006.

[10] S.Z. Jassim, and J.C. Goff “Geology of Iraq” Czechre public, Brno, 341 p., 2006.
[11] J.A.M. Al-Kadhimi, and V.K., Sissakian (compiled), F.A. lbrahim, and VOL.K., Sissakian

(editing and cartographic completion), R.M. Al-Jumaily, and H.Kh. Mahmoud (approved), E.I.
Ibrahim, and N.M. Al-Ali (cartographic execution),: 2nd Edition, “Tectonic map of Ira” Ministry
of Industry and Minerals-State Establishment of Geological Survey and Mining, series of
geological maps of Iraq, sheet No. 2, National Library Legal Deposit No. 10/1996.1996.

[12] S.F. Fouad, “ Tectonic Map of Iraq, Scale 1 1000000. 3rd Edition” Iraq Geological Survey

(GEOSURYV) Publications, Baghdad.2014.

595



