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Abstract

The present study is focused upon the sedimentology and basin development of
the Jeribe and Fatha Formations by using the field observations and microfacies
analysis. The area of study situated in the Zurbatiyah area to the south of the Shur
sharin valley about 21 km northeast of Badrah city to the southeast of Baghdad. This
area lies within the Zagros foreland basin, and located between the Zagros
mountains at the northeastern and the Arabian shield at the southeastern.

The studied succession which including the Jeribe and Fatha Formations were
deposited within four associated facies for the Jeribe Formation and three for the
Fatha Formation, as shown below: -

Jeribe Formation includes dolomitized mudstone-wackstone (semi restricted);
Milliolid wackestone-packstone (shallow open marine), Dolomitic packstone
(lagoon).

Fatha Formation includes pelecypods bioclastic wackestone-packestone (lagoon);
peloidal bioclastic packstone (lagoon); massive gypsum (evaporitic lagoon);
laminated gypsum (supratidal and evaporitic lagoon)

The facies analysis for the studied succession showing two stages of deposition:-
The first stage is represented the final transgression stage in the studied area. The
fall sea level gradationally appeared by shallowing up-ward and more dolomitized
upward from the middle part of the Jeribe Formation.

The second stage the deposition was started when the first beds gypsum and
anhydrite is appeared for the Fatha Formation refer to the restricted and supratidal
environment. The uplifted of the eastern and northeastern parts of Iraq generate a
tectonic depositional ridge to the west and northwestern resulted in the formation of
restricted basins and regional regression in the Arabian plate.

Keywords: Sedimentology, Basin Development, Middle Miocene Succession,
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Introduction

The latest Eocene-Recent Megasequence is associated with collision of Neo-Tethyan terrains along
the north and east sides of the Arabian plate, and the opening of the Gulf of Aden and red sea on the
south and west sides of the plate. The opening of the red sea and Gulf of Aden was associated with
thermal uplift, flood basalt, and rifting. The opening of Gulf of Aden was end first in Oligocene time
followed by the Red Sea opening in the early Miocene (Makris and Henke,1992 and Hughes and
beydoun,1992 in [1]. The north and northeast drift of Arabia and the closure of the Neo-Tethys
resulted in folding and thrusting of the neo-Tethyan terranes along the new margin of the Arabian
plate [1].

This Megasequence is subdivided in to three sequences of latest Eocene-Oligocene, Early-Middle
Miocene including the Ghar, Euphrates, Serikagni and Dhiban formations, and the Late Miocene-
recent age is including the Jeribe and Fatha formations (Figure-1) [2]. The latest two subdivisions are
the more important in the present study, because of the expected succession in the studied area is
within these cycles.

The area of study situated in the Zurbatiyah area to the north of studied area at N33°23'55.99"
E45°58'22.23" about 31 km northeast of Badrah city to the southeast of Baghdad (Figure-2). This area
lies within the Zagros foreland basin, bordered on the northeast by the Zagros mountains and on the
southeast by the Arabian shield, and consists of linear and high-amplitude folds that trend in a
northwest-southeast direction.

The aim of the present study is the sedimentology and basin development of the Jeribe and Fatha
Formations by using the field observations and microfacies analysis.
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Figure 2-Location map of studied area.
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Methodology
The present study was completed by two main stages:

1. Field observation and sampling stage: This stage is represented by the field measurements,
sampling, description of the sedimentary structure, the geometry and the unit rocks relationships
Figures-(3, 4, and5).

2. Laboratory work:- this including thin sections preparation for the collecting samples in order to
study the microfacies in these successions.

Zt-2 section

Description

Fn.
Thickness
(m)

Interbedded between
reddish clay to
greenish shale, with
thick beds of massive
gypsum, nodules of
gypsum in the green
shale.

UPPER FATHA

90

100

In this part the gypsum beds is thicker and more massive. While the red clay is laminated and
thinner and interlaying with green shale.

110

MIDDLE FATHA

Interbedded massive gypsum
with grey to light blue highly
fractured shale, included big
gypsum nodules, and thin beds
of limestone without red clay.

LOWER FATHA

Limestone to dolomitic limestone, with calcite veins and rich fractured

340

JERIBE

Figure 3-shows lithologic section of Zt-2 section with major differences among the lower, middle and
upper parts of Fatha Formation.
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Thick bedded limestone with chert thin beds in the middle part and chert nodules in the lower part.
=
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=

Figure 4-shows lithologic section of Zt-3 station with major differences of Jeribe Formation.
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Facies analysis
Jeribe Formation

The Jeribe Formation is exposed in the Shur Sharin Valley (to the south east of section Zt-2) to the
north of studied area at N (33° 24° 12.57 ") E(46° 01’ 13.7") at the section Zt-3. The thickness of the
Jeribe Formation in this section is about 70.5m, and unconformably underlies Fatha Formation and
overlying Dhiban Formation with conformable surface. This formation consists mainly of crystalline
limestone and dolomitic limestone. There are three main microfacies within two standard microfacies
of Wilson's (1975) [3] and Flugel's (2010) [4] in studied succession:

1. Dolomitized mudstone-wackstone, dolomitized mudstone appears at upper part near contact
with Fatha Formation (ph-1.1). It represents deposition of semi restricted at SMF-23 within Facies
Zone 8 (FZ8).

2. Milliolid wackestone-packstone is considered as important facies in this formation, with
skeletal grain such as foraminifera especially milliolds in addition to rare percence of mollusks,
bryozoan, algae, bioclasts and echinoderm. The non-skeletal grains include peloids, intraclasts (plt-
1.2). It represents deposition of shallow open marine at SMF-10 within Facies Zone 7 (FZ7).

3. Dolomitc packstone facies is common at the lower and middle parts, which include skeletal
and non-skeletal grains (plt-1.3). It represents deposition of lagoon at SMF-16 within Facies Zone 8
(FZ8).

The upper contact is unconformably overlain by the Fatha Formation while the lower contact is
conformable with the Dhiban Formation (Figure-5). The thick gravel bed at the base of the Fatha and
overlying the Jeribe may indicate important unconformity at the contact [5].

According to Al-Hashimi and Amer (1985) [6] the Jeribe Formation is homogeneous in lithology and
in faunal assemblage’s content. It is composed of dolomitized limestone, containing various fauna
like: Borelis species, miliolids, rotallids, peneroplids, molluscs, bryozoa and algae. These fossil
assemblages recognized in different areas (Sinjar, Kirkuk, Hit). It reflects a restricted environment on
marine platform, mainly of lagoonal facies, of calm and warm water, with relatively high salinity.

Plate 1
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1- Dolomitized mudstone-wackstone. Zt-3 (Depth from the top 6.0 m.) Jeribe Fn.
2- Milliolid wackestone-packstone. Zt-3 (Depth from the top 25.0 m.) Jeribe Fn.
3- Dolomitic packstone. Zt-3 (Depth from the top 66.0 m) Jeribe Fn.
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Figure 5-shows the Zt-3 geological columnar section with microfacies and diagenesis distribution

Dhiban
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Fatha Formation
The Fatha Formation is located to exposed with total thickness about 330m to the northwest of the

Shur Sharin Valley in section Zt-1 at N33°26'12.18" E45°58'33.06" and in the section Zt-2 the Shur
Sharin Valley at N33°23'57.42" E45°58'21.94". The lower contact of the Fatha Formation with the
underlying Jeribe Formation is unconformable. In some areas, however, the formation overlies older
rock units, especially near the shoreline of the basin. The upper contact with the Injana (Upper Fars) is
gradational and diachronous [5].

Four major microfacies are recognized in this study, two in carbonate rocks and two in evaporite
rocks:-.

A. Pelecypods bioclastic wackestone-packestone microfacies: This microfacies is the most dominant
in the Fatha Formation. The skeletal fragments are mostly represented by complete shells or
fragmented gastropods and echinoderm fragments (PIt.2. 1). It represents deposition of lagoon at
SMF-21 within Facies Zone 8 (FZ8).

B. peloidal bioclastic packstone -: This microfacies is common and recognized in many intervals
(PIt.2.2). It is characterized by large bioclasts and echinoderm fragments. It represents deposition of
lagoon at SMF-16 within Facies Zone 9 (FZ9).

C. Massive gypsum (plt.2.3) is the main part of the formation, which represented the lower part. It
represents deposition of restricted and evaporitic lagoon at SMF-25 within Facies Zone 9 (FZ9).

D. Laminated gypsum with red mudstone and grey marl alternative (PIt. 2-4). It represents deposition
of supratidal and evaporitic lagoon at SMF-26 within Facies Zone 9 (FZ9).

According to Al-Hashimi and Amer (1985) [6] The Fatha Formation seems to be deposited under
very restricted environment (closed lagoon) of hypersaline condition, indicated by the cyclicity of
gypsum sediments and by abundant occurrences of miliolids, rotallids and Elphidium species in
carbonate sediments. The accumulation of dominant Pelecypoda shells (coquina) debris forming shoal
wall reflect a quite marine condition; whereas the well formed ooids, and well coated grains and
fossils, reflect a high energy environment of tidal bars.

A lacustrine facies is indicated by the near shore sediments of the Fatha Formation where increased
terrigenous materials and reduced evaporite are in countered.

Plate 2
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1. Pelecypods bioclastic wackestone. Zt-2 (Depth from the top 308 m.) Fatha Fn.

2. peloidal bioclastic packstone. Zt-2 (Depth from the top 310 m.). Fatha Fn.

3. Massive gypsum Zt-2 (Depth from the top 90.0 m.). Fatha Fn.

4. Laminated gypsum with red mudstone Zt-2 (Depth from the top 8.0 m.). Fatha Fn.

Paleoenvironment and basin development

The facies analysis for the studies succession showing presence of three microfacies for the Jeribe
Formation and four microfacies for the Fatha Formation (Figure-6).
The middle Miocene succession was deposition during three stages of the sea level volatility such as
the follow:-
First stage:- In early Middle Miocene time widespread shallow water lagoonal and reefal carbonates
(Jeribe Formation) were deposited on a broad carbonate platform. The Abu Jir block was re-activated
and separated two lagoonal basins in which the Fatha Formation was deposited. Carbonates and thin
evaporites were deposited over this high [1]. Therefore, the fourth stage is represented the final
transgression stage in the studied area. The fall sea level gradationally appeared by shallowing up
wared and more dolomitized upward from the middle part of Jeriby Formation (Figure-( 6a).
Second stage:- the deposition of the first beds gypsum and anhydrite for the Fatha Formation refer to
the restricted and supratidal environment. The Abu Jir block was re-activated and separated two
lagoonal basins in which the Fatha Formation was deposited. Carbonates and thin evaporites were
deposited over this high [1]. The uplifted of the eastern and northeastern of Iraq and generated of
tectonic-deposition ridge to the west and northwestern due to the restricted basin (Figure- (6b)

Figure 6-Depositional models for the 1% and 2" stages basin and paleoenvironment.
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