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ABSTRACT

Hartha Formation was studied in East Baghdad oilfield, in Baghdad governorate. Lithologically, Hartha
formation contents porous limestone, high porosity limestone, compacted limestone and less quantities of shaly
limestone throughout the whole sequence in all studied wells (EB1, EB3, EB5, EB6 and EB7). The upper
conformable contact with Tayarat Formation and the lower contact is an unconformable with Saadi Formation.
The selected well divided into three reservoir units represented by unit A, unit B and unit C based on well logs
study which spiltted into three insulating units (Barr 1, Barr 2, and Barr 3), as well as a higher unit represented
by cap rock unit (CRU). All studied wells exhabit a good porosity values. The best reservoir unit is a unit C,
which included higher of movable oils and it has high porosity values reach to more than 25%. The best well in
current study is a EB1 due to it has very good reservoir quality, represented by unit A, unit B and unit C, as well
as it has high value average of porosity reach to more than 25%. The movable oil is existed in all reservoir units
of EB1.

1. Introduction

The reservoir characteristics of carbonate rocks are Exploration Company (2019) and Oil Exploration
more considerable than other rock types because they Company (2020). Most of these works focused in the
store more than half of the hydrocarbons in their sedimentological, paleontological and stratigraphical
pores (Ali et al., 2022). Most carbonate reservoirs are aspect of the formation. The current study gives a
created in shallow marine environments (Asaad et al., new perspective to the Hartha reservoir quality based
2022). The carbonate reservoirs habitat is difficulty re-interpreting and re-formulate the well logs results
understood or predict due to their reservoir properties of Hartha formation at the East Baghdad oilfieled .
heterogeneity which mainly caused by their complex 2. Materials and Methods

diagenetic processes and leading to complex flow This study was carried out by collecting the results of
network (Balaky et al, 2022). previous researchers dealing with the Hatha
The Hartha Formation which mainly deposited in the Formation in East Baghdad oilfield. The
shallow marine carbonate setting (Al-Haj, 2020) petrophysical properties were taken from the well
regarded as one of the interested Upper Cretaceous logs of five selected subsurface wells (well-1, well-3,
carbonate units because its hydrocarbon reservoir and well-5, well-6 and well-7) in East Baghdad oilfield
produce oil in many areas of the middle and western (Fig.1) from Oil Exploration Company (2020) which
Irag (Agrawi et al., 2010). It was first described by processed by (TechLog) software program and then

Rabanit, 1952 in Bellen et al. (1959) consist of a interpreted to evaluate reservoir properties of the
detrital, bioclastic and glauconitic limestone, partly Hartha Formation.
dolomitized and interbedded of marl and green shale. 3. Geologic Setting
It is belonged to Upper Campanian-Maastrichtian Upper Campanian-Maastrichtian cycle in Iraq
cycle (Jassim and Goff, 2006). comprise of several stratigraphic formations. In the

Since the first description of the formation Rabanit, end of the Late Cretaceous the sea level rise and the
1952, there are several studies conducted the Hartha cycle was started with a broad transgression and
Formation include the works of Owen and Naser almost covering the whole country (Buday, 1980).
(1958), Al-Nagib  (1967),Al_Saddiqi  (1972), The formations of this cycle are roughly
Al_Omari and Sadek (1974), Darmain (1975), contemporaneous and replace one another. Local
AL_Sadooni (1979), Buday (1980), Total company variations in age during the Upper Campanian—
(1981), Jassim and Karim (1984), Al-Badri (1985), Maastrichtian cycle mostly take place when facies-
Al-Ali (1989), Al-Saadouni (2001), Al-Sammarai bound are tangled (Fig.2) (Jassim and Goff, 2006).
(2010), Bayrakdar (2011), Wafaa (2015), Oil
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The study area is located in East Baghdad oil field. It
is one of the giant oil fields in central Iraq that
discovered by the National Oil Company through the
interpretations results of the seismic survey carried
out during the period (1974-1975)(OEC, 2020). East
Baghdad oil field is located in the center of Iraq, 20
kilometers to the east of Baghdad's center (Al-Nagib,
1967) (Fig.1). The south area of East-Baghdad
project is 120 Km? (Salman et al., 2017). The study
of Total company, 1984 splits the area of east
Baghdad into two major geographic zones, which
separated by the Diyala River. The northern zone has
two subzones (Urban subzone) and the third subzone
(Area _3). The southern zone consists of two regions,
the first area of which is located in the south (Area 1)
and the second area of which is situated in the north
(Area 2) (OEC, 2020).

The general structural features of the East Baghdad
field, which reflected by the structural levels. They

are characterized by some tectonic phenomena, such
as the presence of major normal faults along the
northwest of southern Iraq (striking faults). As well
as, the presence of other subsidiary faults, which
affected by two transverse faults, namely the Diyala
fault from the north and the Al-Qurna - Takhadid
fault from the South (OEC, 1989).

Generally, the Hartha Formation consists of gray and
green shale and organic detrital and glauconitic
limestones. Locally, limestone is heavily dolomitized.
Chalky limestone beds are typical. In some wells
included oolitic beds. The formation that runs along
the southern edge of the Mesopotamian Zone
frequently contains nodules, lenses, and beds of
anhydrite. In the eastern sections of the
Mesopotamian Zone, where the formation transitions
into the Shiranish Formation, argillaceous.
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Fig.1: Location map of Irag showing northeast Arabian Peninsula of the region Iraq with locations of
basins, oil fields, and wells (after Al-Ameri et al., 2011).

limestone is more common (Bilal and Al-Zaidy,
2019). Anhydrite and oolitic limestone layers and
lenses are part of the Hartha Formation, which is
located in central Iraq between Ramadi and Makhual.
Oolitic limestones are found in northwest Iraq
(Ditmar et al., 1971).
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The thickness of the formation varies due to its
gradation and sometimes overlap with the Shiranish
Formation. The thickness varies from 250 to 200
meters in southern Iragq and 350 meters on average in
northern Iraq (Buday, 1980) . The Hartha is (1874 to
2194) meters deep, with an average thickness of 289
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meters in the wells of the East Baghdad field (OEC,
2020). This difference in thickness is caused by either
Because of the exposure or because it overlaps
laterally and vertically with the Shiranish Formation
on the other hand, to the erosion after Cretaceous era
(OEC, 2013).

The Hartha Formation is equivalent with Tayrat
facies in the northwest of Kuwait, and it is equivalent
with some parts of the Al-Aromah group in Saudi
Arabia. As far as, in the west and northwest.
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Fig. 2: Stratigraphic

units during Late Campanian—Maast

Jassim and Goff, 2006).

richtian cycle include Hartha Formation (after

direction, it is equivalent to some parts of the
Soukhne Formation with age and facies, and the
Karbogas Formation in Turkey is equivalent to it. In
Qatar, the equivalent formation of the Hartha
formation is the Ruilat formation, while in the
northwest of Jordan it is equivalent to the Ghareb and
Qatrane formations (Al-Sheikhly, 1980).
4. Results and Disscusions
Based on the well logs (NL, DT, GR, and FDC),
Hartha formation in East Baghdad Oil field was
divided into three reservoir units (A, B, and C), which
spiltted into three insulating units (Barr 1, Barr 2, and
Barr 3), as well as a higher unit represented by cap
rock unit (CRU). (Figs.3-7) The dark color represents
residual oils; the green color represents movable oils
and blue color represents water saturation.
4.1 Reserviour units
The units of the Hartha Formation generally exhabit
that :1- The oil is concentrated in the upper part of the
unit A in all wells. 2- Unit B hasn’t contain oil
in wells EB3 and EB7 . The units are described as
following:

Unit A:
This unit occur in all studied wells at the upper part
of the Hartha Formation. It is mainly consist of
limestone with very low percentages shale (clay).
This unit has good oil saturation in wells EB 1, EB5,
and EB6 compared with wells EB3, and Eb 7.

Unit B:
This unit composed mainly of limestone rocks. This
unit is the thinnest unit in all studied wells compared
to the other two units. It is site in the middle part of
the formation. Oil saturation for this unit is low and it
is missing in wells EB3 and EB7.
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Unit C
It locates in the lower part of the formation and
consist of clean limestone rocks. The thickness of this
unit range from (55.5 -110 m). Oil occurs in this unit
in all studied wells.
4.2 Barrier Units:
The description of the Barrier units are as follow:
Barr.1:
It is located between A and B units and composed of
limestone with different percentages of shale. The
thickness of this unit range from (71 -82 m). The
petrophysical properties of this unit are poor so
represents cap rocks that isolate between two
reservoir rocks.
Barr.2
This unit is characterized by being thin (8-11.5 m)
compared to other barrier units in the formation.
Generally, this unit has low porosity and high density,
in addition to the relatively high readings for
resistivity logs. It is locate in the middle part of the
Hartha Formation between B and C reservoir units.
Barr.3
It is locate in the lower part of the Hartha Formation
and composed of limestone. Thickness for this barrier
unit range between (14.5- 43m). The petrophysical
properties of this unit are poor.
Form the above results, the deep resistance log (ILD)
values are less than 10 degrees in unit A, ILD value is
less than 6 degrees in unit B and it is lesser value in
the unit C reach to 1.5 degree. The ILD values have
an inverse relationship with oil content. For that the
best reservoir unit is a unit C, which included higher
of movable oils and it has high porosity values reach
to more than 25%.
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The best well in this study is a EB1 due to it has very
good reservoir quality, represented by unit A, unit B
and unit C, as well as it has high value average of
porosity reach to more than 25%. The movable oil is
existed in all reservoir units of EBL.

Generally, Water saturation values have high degree
in the all well sections reach to 0.5 and this very clear
in the all figures from EB1 to EBII-7. The C unit has
a lesser value of water saturation for this reason C
unit has high quality of reservoir characteristics.
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Petrophysical logs of well- EB1 in the East Baghdad oil field / Hartha Formation / unpublished
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Fig. 7: Petrophysical logs of well-EB7 in the East Baghdad oil field / Hartha Formation \ unpublished
report of OEC, 2020

5. Conclusions

1-Lithologically, Hartha formationcontents porous
limestone, high porosity limestone, compacted
limestone and less quantities of shaly limestone
throughout the whole sequence in all studied wells
(EB-1, EB-3, EB-5, EB-6 and EB-7). The upper
conformable contact with Tayarat Formation and the
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lower contact is an unconformable with Saadi
Formation.

3-The selected well divided into three reservoir units
represented by unit A, unit B and unit C based on
well logs study which spiltted into three insulating
units (Barr 1, Barr 2, and Barr 3), as well as a higher

unit represented by cap rock unit (CRU).
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2- All studied wells exhabit a good porosity values.
The best reservoir unit is a unit C, which included
higher of movable oils and it has high porosity values
reach to more than 25%.

4- The best well in current study is a EB1 due to it
has very good reservoir quality, represented by unit
A, unit B and unit C, as well as it has high value
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