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Calculate Petrophysics Properties for Gir Formation (Facha Member) in Dahab Field-
NC74, Sirte Basin
Abduladiem Yousef
Geophysics Department, EImergib University:
Abduladiem.sasi@gmail.com
Abstract: -
The research represents a study of some of the physical and cutting properties of well (C1) which
is located within the concession (NC74-A) of the Zueitina Company located in the Sirte Basin.
The records obtained are,(self-potential, electrical resistance, radiation, volumetric density and
sound wave records) in order to identify the physical properties of the layers of the Fasha
Dolomite member of Gir Formation. Moreover, study the stratigraphic sequence of the area
where readings are taken for these records 2ft for each depth unit, and to calculate the net pay of
the formation.
The results obtained were represented in porosity, which ranges on average between (9.89-
44.9%), and the average mud volume ranges between (5.19-54.2%) and the average water
saturation ratio 35.7-95.6%) for all unites. It also became clear from the results that, Unit A and
B are the best reservoir quality that other units because they have porosity range (8.5 — 10 %),
water saturation (35.7 — 55.4 %) also very good permeability and oil saturation which,
considered oil producers and of very high economic quality. Other units cannot be good reservoir
because they have high water saturation and low oil saturation. Besides, the reservoir net pay
very good and equal to 892Ft.
Introduction
Dahab field located in western part of Sirte Basin in the middle of the northern part of
concession 74. A Facha Platform in the area of this study Figure (1), where the well data and top
formation were collected from the area of study the evaluate the hydrocarbon for Facha Member
(Amira.H. Albouaesh & et.al 2021).
Dahab oil field is producing from Facha member reservoir, which is primarily Dolomite that
divided to two, unites with different properties of Gir Formation (Amira.H. Albouaesh & et.al
2021).
The analysis of well logging data very important tool uses to evaluate pertophysical properties of
reservoir. Because it can help to identify lithology, mineral assemblages and pike out features
such as porosity, permeability, cementation and depositional environment. Moreover, logs can
identify of lithology for correlation between wells and fluid types and provide information to
calculate saturation (George and Daniel, 2004)
Logging technology can provide different types of tools can record mulitphysical properties of
reservoir formation, those logs can use to obtain clear picture on reservoir condition. Knowing
the pertophysical properties of reservoir formation such as rock porosity, permeability, shale
volume, net pay thickness and type of fluid saturation, those properties are used for calculate
reservoir estimation (George and Daniel, 2004).
The main logging tools, where are using in petroleum industry, Gamma Ray (GR), Spontaneous
Potential (SP), resistivity log and porosity logs, Neutron-Density-Sonic log.
The aim of this study determine the quantity of Petrophysical properties for the Facha member
reservoir such as Porosity, Permeability, water saturation and net pay,and combined them with
the geological information to help us to evaluate the reservoir quality in study area.
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Figure 1. Location of Sirte Basin and NC74 Concession

Sirte Basin

Sirte basin in one of the youngest sedimentary basins in Libya and covers an area of
approximately 600.000 km? in north central Libya (Hallet 2002). It is located on the northern

margin of African plate, with approximately coordinates (14200-20%00 E) and (28%00 —

3100

N). The northern margin of Africa plate was affected by series of tectonic activities due to
interaction of African and Eurasian plates that formed the structural features of Sirte Basin. The
formation of Sire basin was associated with series of subsidence events, which caused number of
troughs along E-W trending basement faults during Early Cretaceous and NW-SE trending
basement faults during Late Cretaceous. The troughs are separated by a series of platforms

(Ahlbrandt 2001).
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Geology of Sirte Basin

Sirte basin is the youngest of Libyan basin. It has the largest petroleum reserves in Libya and is
ranked 13" among the world's petroleum basins. The basin's recoverable reserves are about 45
billion barrels of oil and 33 trillion cubic feet of gas (Ahlbrandt 2001).

Srite basin was a permanent high from the middle of Paleozonic until the Early Mesozoic. In the
early Paleozonic the basin was site of siliciclastic deposition and clastics accumulated all over
North Africa. In the Cretaceous and Tertiary, large quantities of organic rich shales see figure (2)
(Abadi 2002).

Lithology of Facha reservoir

The name Facha Dolomite Member is here proposed for a new member of the Gir Formation in
the subsurface of the western Sirte Basin. The type section is located in the Oasis Y1-59 Well at
a drill depth of 2774 to 3085 feet, which corresponds to a subsea depth of 1947 to 2258 feet
(Barr and Weeger 1972).

The Facha Dolomite Member of the Gir Formation is predominately a tan, argillaceous, finely
crystalline, massive, commonly vugular dolomite with minor amounts of anhydrite. Occasional
limestone beds occur within the unit, which consist of white to cream, soft argillaceous
calcilutite (Mohamed A. Kassab & et.al (2019).

The Facha Dolomite is conformably overlain by the Hon Evaporite Member of the Gir
Formation and conformably overlies either the Harash Formation or Kheir Formation (Barr and.
Weegar, 1972).

The top of the Facha Dolomite Member occurs at the change from the basal massive anhydrite of
the Hon Evaporite Member to a dominantly dolomite section. The base of the unit is placed at
the change from dolomite or anhydrite to limestone or marl of the underlying formation
(Mohamed A. Kassab & et.al (2019).
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Figure 2. Geological stratigraphy sequence for NC 74 Sirte Basin

Well logging data analysis technique

Well logging in terms of its traditional application to formation hydrocarbon evaluation is
describe the wide variety of physical measurements, which address the relevant petrophysical
parameters. Begin with a description of the logging process, to provide an idea of the
experimental environment in which the measurements must be made.

The most rock properties that affect logging measurements are porosity, lithology, mineralogy,
permeability and water saturation.

The input data set as well as the output results deduced from the well-logging parameters using
the Petrel software were displayed in the vertical zone as can seen in figure 3. The output result
displayed in several trucks, as follows, form lift to right the first truck contains logs of sonic,
gamma ray, density and resistivity log.
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The important equations that used in this research for calculate pertophysical properties to Facha
member in Sirte Basin.
GRIag _ GRcIeau
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Net pay = Oil Water Contact (OWC) — top reservoir
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Figure 3: well logging data output of Gir Formation (Fach Member) C1-NC74 well
Calculations
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The thickness of the Fasha Formation is 1262 feet from a depth of (4113 feet) to a depth of (5375
feet) which consists mainly of dolomite. This reservoir was interpreted into five units (A-B-C-D-
E) based on the percentage of shale volume in each zone (volume of shale) using (volume of
shale cut off 50%) and also using a cut off gamma ray of 72.5 gamma ray. The petrophysical
parameters of the units (A-B-C-D-E) were calculated.

The following is a calculation of the petrophysical parameters for each unit separately:

H (Ij?:;g]ing Vsh ¢d .;pN P, D, 0 | SW So K (md)

Unit A | 680 Ft | 5059 Ft | 11.52% | 9.89% | 25.13% | 11.07% | 17.51% | 55.4% | 44.69% | 1081.9

UnitB | 60Ft 5061Ft | 16.5% | 16.04% | 0.99% 22.71% | 8.5% 35.7% | 64.3% | 34869.6

Unit C | 90Ft S5091Ft | 36.95% | 20.54% | 0.1749% | 16.5% 8.107% | 88.9% | 11.4% | 207316.3

UnitD | 40Ft 5118Ft | 20.01% | 24.4% | 17.41% | 15.8% 21% 92.43% | 7.57% | 647.45

UnitE | 35Ft 5175Ft | 0.059% | 32.6% | 21.02% | 14.5% 26.8% | 95.6% | 4.4% 15959.5

Result and discussion

Unit A

The thickness of the zone is (860) feet and extends from a depth of (4199 feet to 5059 feet)
where the average volume of shale is 11.52%, which means that there is (Clean S.S) and the
average effective porosity for this zone reaches 9.89%. The average permeability in this zone is
(1081.91 md) and the average water saturation (SW) is 55.4% and the oil saturation (SO) is
44.6%. This area is considered an oil producer, meaning it is economical.

Unit B

The thickness of the zone is (60) feet and extends from a depth of (5020 feet to 5080 feet) where
the average volume of shale is 16.5%, which means that there is (Clean S.S) and the average
total porosity for this zone reaches 8.5%.. The average permeability in this zone is (34869.59
md) and the average water saturation (SW) is 35.7% and the oil saturation (SO) is 64.3%. This
zone is characterized by the lack of shale with good porosity and high permeability and is
considered better than the first zone, which makes it a good reservoir. Therefore, this zone is
considered economically reasonable.

Unit C

The thickness of the zone is (90) feet and extends from a depth of (5010 feet to 5100 feet) where
the average volume of shale is 36.92%, which means that there is (Clean S.S). In addition, the
average total porosity for this zone reaches 8.1% and the average permeability in this zone is
(207316.30 md). The average water saturation (SW) is 88.9% and the oil saturation (SO) is
11.4%. The beginning of this range, i.e. from a depth of (5089-5091 feet), is known as the
transition zone. Its thickness is 2 feet, which is considered very small, and this indicates that the
OWC of the reservoir is good, which was at a depth of 5091 feet. This unit has good porosity and
high permeability, which makes it a good reservoir. Nevertheless, this unit is not considered
economically possible because it has high water saturation and low oil saturation.

Unit D

The thickness of the unit is (40) feet and extends from a depth of (5101 feet to 5141 feet) where
the average volume of shale is 20.01%, which means that there is (Clean S.S) and the average
total porosity for this zone reaches 21%. The average permeability in this zone is (647.45 md)
and the average water saturation (SW) is 92.43% and the oil saturation (SO) is 7.57%. This unit
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is considered non-oil producing, meaning that it is uneconomical because it has low permeability
and high water saturation.

Unit E

The thickness of the zone is (35) feet and extends from a depth of (5141 feet to 5175 feet) where
the average volume of shale is 0.059%, which means that there is (Clean S.S) and the average
total porosity for this zone reaches 26.82%. The average permeability in this zone is (15959.55
md) and the average water saturation (SW) is 95.6% and the oil saturation (So) is 4.4%. This
zone has good porosity and high permeability, which makes it a good reservoir. However, this
zone is not considered economically practicable due to the lack of saturation with hydrocarbons.
Conclusion and Recommendation

The petrophysics result base on well data for one well in Dahab filed in Sitre Basin can be divide
Facha reservoir into five units based on the percentage of shale volume in each zone (volume of
shale) using (volume of shale cut off 50%) and also using a cut off gamma ray of 72.5 gamma
ray. Unit A and B are the best reservoir quality that other units because they have porosity range
(8.5 — 10 %), water saturation (35.7 — 55.4 %) also very good permeability and oil saturation.
Other units cannot be good reservoir because they have high water saturation and low oil
saturation. Moreover, the reservoir net pay very good and equal to 892Ft.

Through the work, some recommendations can be summarized:

The geological information obtained was not sufficient for this study, and therefore we
recommend a petrographic study (description and classification of rocks) of the reservoir rocks,
by taking core samples from different depths. Additionally, the porosity calculation process was
carried out using geophysical narratives such as sound wave narratives, density narratives, and
other narratives, and therefore we recommend another study of porosity in the laboratory by
taking core samples from different depths and comparing them with the results obtained, to
increase confirmation
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