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 A B S T R A C T 

The Ghadames Basin situated in northwestern Libya and extending into Algeria and Tunisia contains 

up to 6,000 square kilometers of Paleozoic and Mesozoic. Reservoir evaluation is of great importance 

in the oil and gas industry, as it helps understand the characteristics of the reservoir and predict the 

behavior of the reservoir over time The focus of this study deals with the sedimentology analysis 

and reservoir evaluation of Lower Devonian Tadrart Sandstone, Petrel software. Techlog software 

and detailed core analyses were integral tools used for the study. The findings reveal that  Tadrart-D1 

locally subdivided into sub zone Tadrart-D1a.Tadrart-D1aSH and Tadrart-D1b, Tadrart-D1b 

represent the main reservoir composed of estuarine, tidal sand flats and shore face deposits. The 

Tadrart Reservoir exhibits favorable qualities. A thickness map generated using significant 

variability in the gross formation thickness, ranging from 133 to 310 feet. Petrophysical analysis 

estimates the net pay thickness of the Tadrart-D1b unit between a few feet and 60 feet, with porosity 

reaching up to 16%, water saturation peaking at 49%, and shale volume measuring up to 16%. For 

the Tadrart-D2 unit, the maximum thickness reaches 45.5 feet, with porosity varying between 7% 

and 17%, water saturation between 35% and 56%, and similar depositional characteristics. Core 

descriptions compared with log signatures and petrophysical results allowed for the accurate 

identification of depositional environments associated with these units. 

   ، حوض غدامس، ليبياXتقييم خزان تادرارت الديفوني السفلي في حقل النفط 

 1احمد ادم  2زياد عبد الحفيظ  1ابراهيم الدوكالي*

 

 ليبيا ، جامعة سبها،قسم هندسة النفط والغاز 1
 . كلية العلوم التطبيقية . الواتا قسم هندسة النفط 2

 

 الكلمات المفتاحية:

 صخور المكمن  

 وصف عينات اللب

   التحليل البتروفيزيائي

 لمسامية ا

   سمك الطبقة الصخرية

 تشبع الماء

 

 الملخص 

كيلومتر مربع  6000يقع حوض غدامس في شمال غرب ليبيا ويمتد إلى الجزائر وتونس ويحتوي على ما يصل إلى 

من حقبتي الحياة القديمة والوسطى. إن تقييم الخزان له أهمية كبيرة في صناعة النفط والغاز، لأنه يساعد على 

فهم خصائص الخزان والتنبؤ بسلوك الخزان بمرور الوقت. يركز هذا البحث على تحليل الرواسب وتقييم الخزان 

برنامج تيك لوج وتحليلات اللب التفصيلية أدوات    ذلك السفلي، وبرنامج بيتريل. كيفوني  لحجر رمل تادرارت الد

تادرارت أن  النتائج  تكشف  الدراسة.  في  استخدمت  إلى    D1-متكاملة  محليًا  تادرارت  نطاقاتمقسم  -فرعية 

D1a.Tadrart-D1aSH  وتادرات-D1bوتادرات ،-D1b   تمثل الخزان الرئيس ي المكون من رواسب مصبات

الأنهار والمسطحات الرملية المدية ورواسب واجهة الشاطئ. يظهر خزان تادرارت صفات مواتية. خريطة سمك تم 

من   تتراوح  الإجمالي،  التكوين  سمك  في  كبير  تباين  باستخدام  التحليل   310إلى    133إنشاؤها  يُقدّر  قدمًا. 

قدمًا، مع مسامية    60بين بضعة أقدام و  D1b-الطبقة الصخرية الصافية لوحدة تادرارتالبتروفيزيائي سمك  

%. أما بالنسبة لوحدة  16%، وحجم صخر طينيّ يصل إلى  49%، وتشبع مائي يصل إلى ذروته عند  16تصل إلى  

%، وتشبع مائي يتراوح 17% و7قدمًا، مع مسامية تتراوح بين    45.5، فيصل أقص ى سمك لها إلى  D2-تادرارت

ببصمات السجلات لب  %، وخصائص ترسيبية متشابهة. وقد أتاحت مقارنة أوصاف العينات ال56% و35بين  

 والنتائج البتروفيزيائية تحديدًا دقيقًا للبيئات الترسيبية المرتبطة بهذه الوحدات.

http://www.sebhau.edu.ly/journal/CAS
mailto:Ahm.adam@gmail.com
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1. Introduction   

Libya has five major sedimentary basins, located in onshore and 

offshore which are Sirte, Murzuq, Kufra, Ghadames and Sabratah 

Basin. The Location Ghadames Basin at longitude (10°30 to 14°00 E) 

and latitude (28°30 to 31°30 N) (Figure. 1). The Caledonian Orogeny 

influences it during the Cambrian to Lower Devonian, which resulted 

in the emergence of the Gargaf Arc over the basin. The northern part 

of the basin was uplifted during the Hercynian folding (Lower 

Devonian to Lower Triassic), [1].  

 
Fig.1: location map of Ghadames Basin [2]  

 Most of the hydrocarbon accumulations controlled by the distribution 

of the Silurian and Devonian sedimentary successions, which host the 

main hydrocarbon source and reservoir [3], the main reservoir of 

interest in Ghadames Basin is Lower Devonian Tadrart Sandstones. 

[3], Tadrart Formation has been penetrate in many wells where it is 

represent by thick bedded, massive sandstone, white to light grey, 

generally fine to coarse grained with rare thin beds of shale[4]. The 

reservoir evaluation process is subject to numerous challenges. These 

include reservoir complexity, changes in reservoir control over time, 

environmental challenges, and the need for accurate data.  The 

importance of studying oil reservoir evaluation lies in determining the 

size of available oil resources and the possibility of obtaining them in 

full. This helps inform decision-making and contributes to the 

development of oil reserves and their investments. These studies also 

contribute to improving the utilization of oil, by analyzing the 

geological and physical characteristics of the reservoir, it is possible 

to determine how easy or difficult it is to extract oil and gas, and thus 

determine the best techniques and methods for extraction operations. 

The link between initial depositional attributes and evolution of the 

pore system are elemental for petroleum exploration [5], [6]. 

Petrophysics employed to help reservoir engineers and geologists 

understand the properties of reservoir rocks, particularly how pores in 

the subsurface interconnect and control the accumulation and 

migration of hydrocarbons. The most important properties studied in 

petrophysics are lithology, porosity, water saturation and 

permeability,  

1.1General stratigraphy of the Ghadames Basin. 

The stratigraphic sequence has a maximum thickness in the range of 

15000 to 17000 feet at the depocenter; the basin consists of two major 

sedimentary cycles, the Paleozoic and Mesozoic, divided by a major 

angular unconformity of Hercynsian age [7]. During the Late Silurian 

and Lower Devonian, several transgression/regression cycles caused 

continental deposition over much of the area, which followed by 

marine deposition through to Carboniferous times. Sea level changes 

produced the major reservoirs of the Ghadames Basin in the Upper 

Silurian (Acacus Formation) and Lower Devonian Tadrart Formation, 
(Figure 2). Continental sand accumulated in the Triassic while in the 

Jurassic and Cretaceous accumulation of lagoon dolomites, evaporates 

and shales was dominant.  Devonian succession are expose along the 

edges of the Ghadames Basin, in the central part of the basin, an almost 

complete series of Devonian rocks can be found Lower, Middle, and 

Upper Devonian [8]. The Lower Devonian layers of the Tadrart 

sandstone vary in thickness (about 400 m) and include continental and 

marine silicate rocks  [9]  .The typical section of the Tadrart Formation 

is a prominent slope, eroded by weathering to form large isolated 

columns of massive, continental-to-marine, ferruginous, cross-bedded 

sandstones, with plant remains at the bottom and traces of fossils at 

the top. 

1.2 The Objective 

The main objective of the study is Investigate the Reservoir rock 

quality (lower Devonian) Tadrart reservoir within X oil field  and their 

Distribution in study area by selected five exploration wells. 

 

Fig.2 Tectonic -Stratigraphic chart of Ghadames basin [9]  
1.3 Location of the study area. 

The X Oil Field located in  southern flank of the Ghadames  Basin 

midway between Al Garaqaf uplift to the south, and the center of the 

basin, the located on Longitude (26o 20 '06 N ) and  Latitude (16o 05 

'58 E) . Shown Figure. 3 

 
Fig.3 Location map shows study area, 

2. Data Methodology 

The study based on available subsurface data for five exploration wells 

drilled in the study area (A 2, A 5, A 6, A 7and A 11), wells distributed 

in X Oilfield. Two method used the direct method core analysis 

(Conventional Core analysis Porosity,-permeability-and fluid 

saturation analyses and core description.  Indirect method wire line 

logs (GR, Resistivity, Sonic, Density and Neutron). Calculating the 

volume of shale, effective porosity, water saturation, net pay, net to 

gross ratio and geological software (Petrel Software using geological 

data generation of  thickness map. Techlog Software Techlog platform 

one of the best software uses for determining the petrophysical 

properties), shown (Figure 4)  
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Fig.4 flowchart outlining the entire methodological. 

 

3. Results and Discussion 

3.1 Core description. 

The sedimentary depositional environments can be broadly categorize 

into continental, transitional, and marine settings. Continental 

environments include those on land, like rivers, lakes, and deserts. 

Transitional environments are at the boundaries between land and sea, 

such as deltas and estuaries. Marine environments are associated with 

oceans and seas, including shallow and deep-water settings. Core 

sampling description is of great importance in oil and gas wells.   It is 

allows us to identify and determine the rock type, depositional 

environment and facies, in this study core samples from the well A2, 

A3, A5 and A6 described. Tadrart Formation in X oil field divided into 

eleven facies associations based on the lithologies, sequences and 

sedimentary structures (Table 1). .  

Table (1) Summary of facies associations 

 
WELL A5 Core 1: (4,120 - 4,121 ft.) 

Only three feet of core have been recovered from core #1 (Tadrart-

D1), consisting of clean, medium grained sandstone overlain by a 

medium-dark grey mudstone. Given the limited core, length there is 

little sedimentology evidence for interpretation. However, the 

presence of faint cross-lamination in the sandstone together with 

minor burrowing suggests that the sandstone may represent either a 

marginal marine channel sand body or possibly part of a lower shore 

face, Table (1) 

 

WELL A5; Core 2: (4,094. - 4,099 ft) well A5 

The base of core #2 (Tadrart-D1) comprises of highly argillaceous 

sandstones, represented by bioturbated and deformed heterolithic beds. 

The sandstones are fine-grained with numerous burrows, including 

paleophycus, (Figure 5), and rare preserved, draped-ripple lamination. 

Thin lag deposits interbedded with the sandstone, with pebbles and 

clasts up to 15 mm diameter, the trace fossils suggest a tidal flat 

environment of deposition. The presence of thin conglomeratic layers 

is interpret as transgressive lag deposits preceding deposition of a thick 

marine mudstone (Emgayat Formation). Common siderite and 

reddening (oxidized siderite and pyrite) could be evidence for 

condensed sedimentation. Figure 6-show core description summary 

for well A5. 

 
Fig 5: Marginal marine sandstone, 4,120.4 - 4,121 ft, well A5 

 
Fig6: Core description summary for well A5 

Well A6-; Core #1: 4,065 - 4,095 ft.  

The first three feet of core 1 is composed of Sandstone (Tadrart-D1) 

with common mudstone clasts, fine grained, generally massive, with 

possible load structures locally. The lower part of core 1 is mainly 

composed of a 12 ft. thick Sandstone; pale to dark yellowish brown 

(oil stained), friable, porous, locally argillaceous, with mudstone 

clasts, medium to very coarse grained, vaguely to clearly cross bedded, 

with argillaceous laminae and local mud drapes on foresets. Mudstone 

clasts are locally sideritic and light brown (Figure 6).  

Core #2: 4,095 - 4,115 ft.  

The top of the core #2 interval in well A6 comprises of a 5 ft. thick 

interval pale to dark yellowish brown (oil stained) sandstone (Tadrart-

D1), friable, porous, locally argillaceous, with mudstone clasts, 

medium to very coarse grained, vaguely to clearly cross bedded, with 

argillaceous laminae and local mud drapes on foresets. Mudstone 

clasts are locally sideritic and light brown. With common wavy 

argillaceous laminae, current and wave rippled, locally cross-bedded, 

locally with load structures, with possible cracks, with simple, inclined 

burrows. These Sandstones interbedded with Mudstone, possibly part 

of tidal flat deposit, Table (1) (Figure 7).  

 
Fig 7: Core #2 description of Tadrart-D1 sandstone in well A6 

3.2 Stratigraphy and Sedimentology.  

Tadrart Formation locally subdivided in the study area into three sand-

dominated intervals from Tadrart-D1 (youngest) to Tadrart-D3 

(oldest). Reservoir zones Tadrart-D1 and Tadrart-D2 separated by an 

apparently correlate able mudstone-dominated D1SH interval. 

Notably, most Tadrart cores from this study are from the uppermost 

Tadrart-D1 interval, Tadrart-D1 divided into 3 sub-zones as follows 

(Table 2)  

• Tadrart-D1a (dominantly sandy)  

• Tadrart D1aSH (Shale)  

• Tadrart-D1b (dominantly sandy)  
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Table 2: Summary of the correlation scheme followed for the 

Tadrart reservoirs. 

 
TADRART D1a SH 

The TADRART D1aSH it is first shale layer below Emgayet 

formation showing the difference in the distribution of thickness in the 

study area the thickness reached about 12 ft in well A6 While the 

thickness reached about 6 ft in well A2 in west. 

TADRAT- D1 

The Tadrart-D1 horizon. This interval has been interpret as a series of 

estuarine/tidal channel sandstones that cut through the marginal 

marine environment (sand flat, mudflat, tidal creek, and lagoon/bay). 

They are inter bedded with some relatively thick mudstone intervals 

that have been interpreted from core in wells A3- as inshore or distal 

lagoon These sandstones may reach 66 ft thick and represent 

amalgamated deposits from relatively shallow estuarine/tidal 

channels. The log response for these intervals shows low gamma, 

Figure 8 shown Tadrart-D1. 

 
Fig 8: Tadrart-D1 is mainly composed of Sand and Laminated Sand, 

(A11, A1, A6, A7). 

TADRART- D1b  

Tadrart-D1b is the main reservoir and based on the core studies the 

best reservoir potential in sandstones deposited in the estuarine, tidal 

creeks and shore face facies. We showing the difference in the 

distribution of thickness in the study area the thickness ranges about  

80 ft  in the well ( A6),  While the Thickness ranges about  37.5 ft in 

well (A2)  in west , Thickness increases towards the east. Showing 

figure (7)   

 
Fig 9: Isopach map of   TADRAT D1b 

TADRAT – D1SH  

The D1SH is an apparently regionally correlatable shale-rich interval 

that has been pick in all study wells. However, the interval displays 

considerable variation both in thickness, the D1SH thins from >66ft 

to 7 ft, It may be represent by a high gamma log response. (Table 1) 

TADRART – D2 

Tadrart-D2 sand have been describe from a northern well A3 and from 

an eastern well A6. The D2 in the northern area consists of a fluvial-

dominated system, with stacked channel sandstones inter bedded with 

floodplain crevasse and pale sol deposits. The channel sandstones may 

be clean and stacked into intervals locally exceeding 66 ft and these 

are represent by a blocky gamma log response (Figure 8). However 

more serrate log profiles are also observe, where the channel sand 

bodies are interbedded with relatively minor floodplain deposits. In 

our study area,  

 

3.3. Reservoir quality and layout petrophysical properties 

A complete package of porosity including neutron, density , 

resistivity logs and gamma ray, have been recorded across the 

TADRART sandstone reservoirs within study area.  

3.3.1 Net pay thickness: 

The Determination of Property cut-offs for Net pay estimates  

There have been many different approaches to quantify cutoffs, with 

no single method emerging as definitive basis for delineating net pay. 

Yet each of these approaches yields a different reservoir model, so it 

is imperative that cutoff be fit for purpose. This study employs the 

traditional approach alongside [10], Statistical analysis for the core 

porosity and permeability relationship was performed and unbiased 

standard deviation of the best fit was used to estimate the lower and 

upper limits of the porosity cutoffs, which is about 1 porosity unit 

(Figure 10 and Table 3). Example of net pay generated using 

optimistic, base case and pessimistic cutoffs shown in Figure 10.  

 

Table (3) final cutoffs for Tadrart reservoir 

formatio

n 

case porosity V cl Sw K md 

Tadrart optimistic > 6% < 40% < 65%  

1 Base case > 7% < 35% < 60% 

pessimistic > 8% < 30% < 65% 

 

 

 
Fig: 10 Results of the statistical analysis to find the upper and lower 

limits of porosity cutoffs for net pay estimations for Tadrart reservoir  

 

3.3.2 Lithostratigraphy of the Tadrart reservoir. 

The first goal of well log investigation is to attempt to identify the 

lithology down hole and its depth of occurrence, define various 

characteristics and to integrate them with core data. The lithology in 

the Tadrart reservoir identified using Techlog software, GR and 

neutron density cross-plot method. These cross-plots show Tadrart 

reservoir consists mainly of sand with filaments of shale. Showing 

(Figure 8, Figure 9),  
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Fig 11 cross section (A-A'), well (A 2, A 5, A 11 and A 6) 

 

 
Fig 12: cross plot chart of Porosity and Lithology determination from 

density logs and compensated neutron logs from well A 6   

 The thickness of the lower Devonian formations (Tadrart) in study 

well showing in Table 4, (Figure 8)  

Table 4. The top, bottom and thickness (ft) of the Tadrart formations  

Well Top (Ft) Bottom(Ft) Thickness(Ft) 

A2 4185 4400 215 

A5 4055 4350 295 

A6 3980 4290 310 

A7 4010 4310 300 

A11 4010 4143 133 

 

3.4.1 WELL A6: 

The formation sandstone with interbred shale, identified by wire line 

logs, Gamma Ray, shown in (Figure 11)  .The interval from 4021. to 

4039 feet represent the Tadrart D1 consist sandstone with net pay 

thickness of 2.075 feet,  an average effective porosity 0.116 %, 

average calculated Water Saturation its 0.465 %, and volume of  shale 

0.141 %, the interval from depth 4039 to 4108 feet represent the  

TADRART D1b zone, consist sandstone with net pay thickness of 

41.350 average of effective  porosity 0.182 %. average calculated 

Water Saturation its 0.290 % and volume of shale 0.014, indicate an 

excellent oil-bearing reservoir dominated by clean sandstone, the 

interval from depth 4128 to 4276 feet represent the TADRART D2 

consist sandstone with net pay thickness 23.149 of the average of 

effective porosity 0.186 %. (Figure 13), Average calculated Water 

Saturation its 0.564 % and volume of shale 0.192 (Table 5), (Table 6) 

 

 

 

 Table (5) the Results of petrophysical analysis (Well A6) 

 
 

Table (6) Results pay zone of petrophysical analysis 

 
 

 
Fig 31 : Porosity model cross section, showing vertical and lateral 

porosity distribution in Tadrart in study well 

 
Fig 14   Petrophysical Evaluation of Tadrart reservoir, well A6 

3.4.2.2. WELL A7: 

The formation sandstone with interbred shale , identified by wire line 

logs, (Gamma Ray), shown in Figure 15, the interval from 4042 to 

4056 feet represent the Tadrart D1 consist sandstone with net pay 

thickness of 0.800 feet, an average effective  porosity 0.165 %, 

average calculated Water Saturation its 0.397 %, and volume of shale 

0.0.093 %. The interval from depth 4056 to 4121 feet represent the 

TADRART D1b zone, consist sandstone with net pay thickness of 

49.401 average of effective porosity 0.171 %. average calculated 

Water Saturation its 0.352 % and volume of shale 0.051, indicate an 

excellent oil-bearing reservoir dominated by clean sandstone,  the 

interval from depth 4147 to 4291 feet represent the TADRART D2 

consist sandstone with net pay thickness 6.775 of the average of 
effective  porosity 0.185 %, average calculated Water Saturation its 

0.567 % and volume of shale 0.062 . Showing Table 6, Table 7 

Table (7) the Results of petrophysical analysis, (Well A7) 
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Fig 15: Petrophysical Evaluation of Tadrart reservoir, well A7 

  

3. Conventional Core analysis 

Seventy-nine cylinder plugs sample collected from well A6, Sixty-five 

from D1b, and fourteen sample from D2 for conventional core analysis 

(CCA), and laboratory measurements of porosity, grain density, and 

permeability performed at the Libyan Petroleum Laboratory. The 

result Tadrart-D1b were minimum porosity 8.1 %, and maximum 

porosity for 19 %, it was average porosity 17.6%. Minimum 

permeability 23 md, and maximum permeability 200 md, it was 

average permeability 186 md. Minimum Grain density 2.617 g/cm3, 

and maximum Grain density 2.647 g/cm3, it was average Grain 

density 2.635 g/cm3.  Showing Table 8 

Table (8) the Results of conventional core analysis, (Well A6) 

 
4. Conclusion and Recommendations. 

4.1 Conclusion  

All available data (well logging data and some core sample), was 

integrated to Identification of the lithofacies types , depositional 

environments of  lower Devonian deposits  and evaluate the lithology, 

saturation, porosity, permeability volume of shale of the in 5 wells 

(A2, A3, A6, A7 and A11). 

1- Sedimentology study of The Tadrart Formation in X oil field 

divided into eleven facies associations based on the lithology, 

sequences and sedimentary structures 

 

2-- Tadrart Formation locally divided in Tadrart-D1, D2 and D3. 

Tadrart-D1 subdivided into sub zone Tadrart-D1a.Tadrart-D1aSH and 

Tadrart-D1b, theTadrart-D1b consist sandstone represent the main 

reservoir composed of estuarine, tidal sand flats and shore face 

deposits, the depositional environments identified through core 

descriptions, compared with the log signatures and petrophysical 

analysis. 

3- Isopach map for, Tadrart-D1b, were generated based on the horizon 

correlation to understand the sand distribution show variable gross  

thickness of Tadrart formation ranging from 37.5  to 80 feet, Thickness 

increases towards the east . 

4- Petrophysical analysis identified Tadrart D1 consist sandstone with 

net pay thickness 2.07 feet, average effective porosity 0.11 %, average 

calculated Water Saturation its 0.46 %, volume of shale 0.141 %, the 

net pay thickness of the Tadrart-D1b ranging from view feet to 47 feet, 

porosity reached up to 16%, water saturation reached up to 49% and 

the volume of shale reached 16%.  The Tadrart-D2 with maximum 

thickness of 45.5 feet, the porosity ranging from (7- to 17%), water 

saturation ranging from (35 to 56) and Volume of shale reached 14%. 

5- Conventional Core analysis for Tadrart-D1b were minimum 

porosity 8.1 %, and maximum porosity for 19 %, it was average 

porosity 17.6%. Minimum permeability 23 md, and maximum 

permeability 200 md, it was average permeability 186 md. Minimum 

Grain density 2.617 g/cm3, and maximum Grain density 2.647 g/cm3, 

it was average Grain density 2.635 g/cm3.    

4.2 Recommendations 

We recommend further sedimentary studies to gain more information 

on the depositional environment, as well as further 3D seismic surveys 

to define the structure configuration. 

 

Acknowlegment  

We would like to thank Allah, who has the greatest Grace on us. 

5. References  

[1]- Burollet, P.F. 1960. Libye. Lexique Stratigraphique International, 

Afrique (dir. R. Furon) Fascicule IVa. Congres Geologique 

International, Cent. Nat. Rech. Sci. Paris, 62p 

[2]- Hallett, D., Clark-Lowes, D., 2016. Petroleum Geology of 

Libya. Elsevier, Amsterdam, 392 p. 

[3]- Dardour, A.M., Boote, D.R.D., Baird, A.W., 2003. Palaeozoic 

Petroleum Systems in the Ghadamis Basin, Libya. In: first North 

Africa/Mediterranean Petroleum & Geosciences and Exhibition, 

Tunis. October 6-9th 2003.]  

[4]- Echikh, K. 1998. Geology and Hydrocarbon Occurrences in the 

Ghadames Basin, Algeria, Tunisia, and Libya. In D. S.Macgregor, 

R. T. J. Moody, and D. D. Clark-Lowes, eds., Petroleum Geology 

of North Africa: Special Publication 132, p. 109–129. London, 

UK: Geological Society London. 

[5]- Leila, M., Moscariello, A., Kora, M., Mohamed, A., 

Samankassou, E., 2020. Sedimentology and reservoir quality of 

a Messinian mixed siliciclastic carbonate succession, onshore 

Nile Delta, Egypt. Mar. Petrol. Geol. 112, 104076. 

[6]- El Adl, H., Leila, M., Ahmed, A., Anan, T., El-Shahat, A., 2021. 

Integrated sedimentological and petrophysical rock-typing of 

the Messinian Abu Madi formation in south Batra gas field, 

onshore Nile Delta, Egypt. Mar. Petrol. Geol. 124, 104835. 

[7]- Hallett, D., 2002, Petroleum geology of Libya: Amsterdam, 

Elsevier, 503 p 

[8]- Belhaj, F, 2000. Carboniferous and Devonian Stratigraphy the 

Mrar and Tadrart Reservoirs, Ghadames Basin, Libya. In: SOLA 

and WORSLEY, D. (Eds), Geological Exploration in the Murzuq 

Basin. Elsevier, London, 117-142.   

[9]- Khalifa, M. A., & Morad, S. (2015). Impact of depositiona 

Facies on the distribution of diagenetic alterations in the 

DevonianShoreface sandstone reservoirs, Southern Ghadamis 

Basin, Libya.Sedimentary Geology, 329, 62-Coastal lagoons. 

(Taylor & Francis, 

[10]- Jensen, J.L. and Menke, J.Y., 2006, Some Statistical Issues in 

Selecting Porosity Cut-offs for Estimating Net Pay, 

Petrophysics, Texas A&M University, USA. V. 47, No.4, 

P.315-320. 

[10]- Belhaj, F., 1996, Palaeozoic and Mesozoic stratigraphy of 

eastern Ghadames and western Sirt basins, in M. J. Salem, A. 

J.Mouzughi, and O. S.Hammuda, eds., The geology of Sirt Basin: 

Amsterdam, Elsevier, v. 1, p. 57-96. 

[11]- Aliev, M., Ait Laoussine, N., Avrov, V., Aleksine, G., 

Barouline,G., Lakovlev, B., Korj, M., Kouvykine, J., Makarov, 

V.,Mazanov V.Medvedev, E., Mkrtchiane, O., Moustafinov, R., 

Oriev, L. Oroudjeva, D., Oulmi, M., and Said, A. 1971. 

Geological stmctures and estimation of oil and gas in the Sahara 

in Algeria. Sonatrach, Algiers, 265p.  

[12]- Collomb, G.R. 1962. Etude geologique du Jebel Fezzan et de sa 

bordure Palaeozoique. Com. Fran, du Pet, Notes etMem. No. 1, 

p. 7-35 

[13]- Rusk, D., (2001). Libya: Petroleum potential of the 

underexplored bas centers-A twenty-first-century challenge, in 

M.W. Downey, J. C. Threet, and W. A. Morgan, eds., Petroleum 

provinces of the twenty-first century: AAPG Memoir, p. 429–452. 



Evaluation of the Lower Devonian Tadrart Reservoir in X  Oilfield, Ghadames Basin, Libya                                                          Aldukali et al. 

CAS Vol.04 No.  3 2025                                                                                                                                                                          186  

[14]- Dalrymple, R.W., Zaitlin, B.A. and Boyd, R., 1992. Estuarine 

facies models: conceptual basis and stratigraphic implications. J, 

Sedim. Petrology, v. 62, p. 1130- 1146. 

[15]- Reading, H.G., 1996. Sedimentary Environments: Processes, 

Facies and Stratigraphy. Blackwell Science, Oxford. 

[16]- Golf Arabic company 2015 Geological & Reservoir Study, 

(internal report) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


