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Abstract— Memouniat Formation proved to be a good 

reservoir in Concession NC2, containing gas and 

condensate at its upper part. The Memouniat clean 

sandstone units are anticipated good percent porosity and 

an average permeability value. The porosity and 

permeability decreased in some parts of studied well I1-

NC2, The core samples and thin-sections were described 

shows grain size is generally medium in the upper part, and 

it is going to be fine sized in the lower part. The oil shows 

are only presented in the upper sixteen feet. The logs, used 

are Gamm Ray, Neutron Porosity, Bulk Density, Density 

Porosity, shows the section is sandstone interlaminated with 

shale. The bulk density increase with presence of shale, 

whereas the density and neutron porosities decrease. In the 

lowermost two feet the FMI image shows the shale lighter 

than in the layers above, because theit has more organic 

matter as it is shown in the thin sections. Compaction in 

sediment of Memouniat Formation it clear and obvious, 

represented in the wavy sutured styolties, and it is common 

in the lower part of core sample in the study well.  
 

Key Words— Memouniat Formation, Tanezzuft, 
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I. INTRODUCTION 

ONCESSION NC2 is located on the northern part of 

Ghadames, northwest of Libya. This study is depended on 

the study of a wildcat well I1-NC2, (Fig.1) and considered 

the B1&B2-NC2 wells as a reference to comprise some of the 

geological criteria that lead to knowing some of the geological 

information of Ghadamis Basin. which is contains two 

principal petroleum systems in the Libyan sector of the Basin 

which has been well documented by Echikh. The Tanezzuft 

source rock charged Akakus and Devonian reservoir in the 

north around Tiji and on the AlKabir trend, and in the Eastin 

the AlHamra fields, The Devonian source rock charged the 

Alrar-Al Wafaa fields and probably the Triassic fields in the 

Ghadamis area [1]. Petroleum system was generated within the 

Triassic Basin throughout the Late Cretaceous and early 
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Tertiary, but some spillage or secondary migration 

subsequently occurred, Many structural traps formed by 

vertical movements of the basement, during Mesozoic and 

Tertiary deformational events [2] shale is the only effective oil 

source of importance in the Murzuq Basin [3]. It is possible, 

that very minor amounts of early oil were expelled from 

Devonian Uennin organic-rich shale in the basin center [4]. the 

Ghadames  Basin, mean present-day TOC content of Silurian 

source rocks ranges from 0.5 to 2.0 percent (individual values 

as high as 17 percent), and that of Middle to Upper Devonian 

source rocks ranges from 2.0 to 8.0 percent (individual values 

as high as 14 percent) [5]. Overburden rocks are variable across 

the area mainly due to non-deposition and erosion during the 

Hercynian, Austrian, and Pyrenean deformational events[6]. 

Mesozoic rocks are thickest to the north and west and thin to 

the southeast [7]. The marginal marine to marine sandstone of 

the Upper Silurian Acacus Formation is a predominant 

reservoir in the eastern portion of the Tanezzuft-Ghadames 

Total Petroleum System, while the Other reservoir rocks in the 

Tanezzuft-Ghadames Total Petroleum System include glacial 

and marine sandstone of the Ordovician Memouniat Formation 

[8]. 

 
Fig.1. Location Map of Concession NC2 showing I1-NC2 Well. 

 

II. METHODOLOGY 

The core analysis and log interpretation are the most 

important tools and techniques used in this study. Gamma Ray, 

Neutron Porosity, Bulk Density, and FMI Logs are the wireline 

tools which are used in this study. Fourteen horizontal core 

plugs have been taken from the recovered thirty two feet of the 

upper part of Memouniat Formation for the petrographic study 

and determination the porosity and permeability. 
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III. MEMOUNIAT FORMATION 

Memouniat Formation proved to be a good reservoir in F1-

NC2, containing gas and condensate at its upper part. The 

Memouniat clean sandstone units are anticipated to have 17 

percent porosity and an average permeability value of 50 mD. 

Gas and condensate have been recovered from the upper 

sandstone units of Memoniat Formation in F1-NC2 well where 

36 MMCFGPD have been  recorded. In addition, the A1-NC2 

has tested 5 MMCFGD and 500 bbls of condensate from the 

Memouniat Formation. The porosity decreased in G2-NC2 well 

to be 15 percent, and the permeability 11 mD. The stratigraphic 

sequence in NC2 is relatively homogeneous. In the eastern part 

of concession NC2, stratigraphically correlatable and very 

similar lithological content and formations have been 

penetrated in B1, B2, D1, F1, G1 and G2-NC2 wells. 

IV. CORE ANALYSIS 

Thirty-two feet of the upper part of Memouniat Formation 

were cut to be analyzed and described. Seventeen horizontal 

core plugs have been taken from the core to study the core. 

Four thin-sections prepared at the Arabian Gulf Oil Company 

Laboratory, to give detail information about the texture, 

porosity, and organic matters. The core samples and thin-

sections were described under the microscope. The ultra violet 

was used to describe the oil show.  

Determination the spots of thin-sections on the core was 

based upon the change in the grain size and/or the color. The 

lithology of core as it is described in the figures below it is 

mainly sandstones with interlaminations of shales in the upper 

and middle parts. The lowermost two feet is dark shale.  

The sandstones are moderately to well consolidated in all the 

sections, whereas the color is different. The grain size is 

generally medium in the upper part, and it is going to be fine 

sized in the lower part. The oil shows are only presented in the 

upper sixteen feet as it is shown in the following figures. The 

shale is medium dark, becoming darker in the lowermost two 

feet, moderately to well indurated, fissile, micaceous, highly 

pyritic, and non calcareous. The sedimentary structures are 

presented as tabular laminations in trough sets, and they are 

appearing in some intervals and disappearing in others as it is 

shown in Fig. 2. 

V. OIL AND GAS RECOVERY 

The main reservoir rock in concession NC2 is the Lower 

Member of Acacus Formation. It is the primary objective. Fig. 

3 Depth Structure Map illustrated The oil and gas recovered in 

B2-NC2, it is all from the multiple stacked sandstone units of 

the Lower Acacus reservoir. The secondary reservoir rocks are 

Memouniat sandstone and the Middle Acacus sandstone 

reservoirs. Gas and condensate have been recovered from the 

upper sandstone units of  Memoniat Formation in F1-NC2 well 

where 36 MMCFGPD have been recorded. 

 
Fig.2. Lithological Description of the Studied Core. 

 

 
Fig.3. Depth Structure Map Shows I1, F1, B2-NC2,  Wells. 

 

VI. LOG INTERPRETATION 

The logs, which are used in this study, are Gamm Ray, 

Neutron Porosity, Bulk Density, Density Porosity, and FMI 

Logs illustrated in Fig.4. The gamma ray reading shows the 
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section is sandstone interlaminated with shale. The bulk density 

increase with presence of shale, whereas the density and 

neutron porosities decrease. A sharp contact between the 

sandstone and shale in the lowermost two feet. This contact 

shows increasing of neutron reading because of contain clays 

that have a significant amount of bound water molecules on 

their surfaces, whereas the bulk density increasing. 

The FMI image in sandstone is bright, and it is becoming 

darker when the sandstone is going to be more shaly. In the 

lowermost two feet the FMI image shows the shale lighter than 

in the layers above, because the it has more organic matter as it 

is shown in the thin sections. 

 
Fig.4. Integration of Core Lithology with Wire Line Logs. 

VII. POROSITY AND PERMEABILITY 

Ten horizontal core plug samples diameter less than 1 inch 

from the core which were cut, and sent to the Libyan Petroleum 

Institute to determine the porosity, permeability, and density of 

samples. The plug samples were extracted of hydrocarbons 

using toluene, leached of salt using methanol, and oven dried at 

80 oC. Silver Nitrate solution was used to ensure the removal 

of salts existed in the pore spaces and absorption the boundary 

water. 

The core has low permeability (<2 mD), and low porosity (< 

7.8 %) along all the section except three spots have higher 

porosity (9.3-9.9 %) at depth (10327, 10335 & 10347 ft). 

 
TABLE 1. Porosity and Permeability of Ten samples in the Studied Core. 

 

VIII. DIAGENESIS 

The mineral matrix of porous rocks tends to dissolve in pore 

water preferentially along highly stressed, fluid-permeated 

grain-to-grain contacts. The dissolved material is then 

transported by molecular diffusion and advective fluxes to 

nearby or possibly distant precipitation sites, typically the free 

faces of mineral grains where they meet the pore fluid. This 

process can dramatically change the rock fabric [9], as is 

illustrated by the example shown in Fig .2.A. It is first 

happened in the early diagenesis of sedimentary rocks [10]-

[14]. Stylolites Owen their name to the stylo-like shapes that 

are seen in cases of extreme column-and-socket 

interdigitations, when the solution surface is exposed in three 

dimensions. These solution seams appear in cross section as 

serrated veins and are easy to spot by their dark color, which 

they owe to less soluble, usually clay-type minerals that are left 

behind by the dissolved rock matrix [9]. Compaction is the 

reduction of sediment volume and decrease in porosity 

resulting from sediment loading and tectonic forces. 

Overburden weight results mainly from the sediment rock 

mass. At a 10 km depth the rock pressure is roughly 2.5 kb 

[15]. Quartz is the most important porosity-destroying cement 

in many quartz sandstone reservoirs. The worldwide trends 

indicate fundamental processes that are common to all basins 

control that quartz cementation The pore waters may also 

contain dissolved organic carbon. Sandstone commonly contain 

less than about 0.5 percent organic carbon [16]. Organic 

contents are reactive and can generate reaction products such as 

hydrogen and bicarbonate ions that change initial pore-water 

conditions and make other mineral components unstable. 

During early burial, these chemical reactions can lead to the 

precipitation of pyrite [16]. Two important diagenetic 

processes, which are largely based on the depth, are 

represented in pyrite and dissolution. The pyrite is rarely 

present in some parts along the core section, whereas it is more 

concentrated in the lowermost two feet. Solution may take 

place where grains are in contact, and the dissolved silica 

precipitated in the adjacent pore space. This process is termed 

pressure solution. When the pressure solution is more intense, 

the contacts between grains become wavy sutured (styolties), 

and it is common in the lower part and found in some other 

parts as shown in Fig.5,A. 

 
Fig.5. the Studied Core showing styolties, grain size, sedimentary structures, 

trace oil, and petrographic thinsections. 
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IX. CONCLUSION 

Although the gas and condensate have been recovered from 

the upper sandstone units of Memoniat Formation in close 

wells such as  F1-NC2 and A1-NC2 it only has 20 bbls oil Wait 

for influx several times in the studied well. Based on the 

petrographic thin sections, porosity & permeability analysis, 

and the integration with wire line logs, it is concluded that the 

studied section is tight sandstone.The core has low porosities (< 

7.8 %) along all the section except three spots have higher 

porosities (9.3-9.9 %) at depth (10327, 10335 & 10347 ft). The 

core lithology is mainly shaly sandstone interlaminated with 

shale. This highly content of shale has been made the lithology 

tight, and lacking of porosity. As well as present of pyrite along 

the core section, and concentrated in the lowermost two feet, 

contributes to reducing the porosity ratio in Memoniat 

Formation, Pressure-solution reaction (styolties) leads to closer 

packing of the granular rocks, resulting in a porosity decrease, 

Integration the porosity values with the GR log, it is shown that 

the spots of the highest porosities have less shale than others. 
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