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from Faghur-1x Well at North Western Desert, Egypt
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Abstract: The main aim of this study is too shed light on the, microfacies associations, petrophysical

parameters, and depositional environment of different rock units such as sandstone, siltstone, shale and

limestone of subsurface Devonian sediments from Faghur-1X well at North Western Desert. Petrographical

study referred to eleven microfacies, these microfacies are quartz arenite, sublithic arenite, oolitic

sandstone, ferruginous sandstone, ferruginous calcareous siltstone, sandy ferruginous shale, sandy oolitic

wackstone, sandy bioclastic grainstone, bioclastic packstone, peletal bioclastic packstone, bioclastic

grainston. Statistical results of the petrophysical parameters concluded that, the bulk densities increases

with increasing sandstone and clay contents. Whereas the grain densities increase with increasing

carbonates and iron oxides. The porosity is decreasing when clay matrix and iron oxides are filled the

pore spaces. On the other hand the porosity increasing by decreasing the bulk densities and clay content

respectively. The porosity and permeability are high and parallel to each other. All of these sediments are

deposited in tidal flat, restricted, open circulation lagoon and winnowed edge platform sands.
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INTRODUCTION

The main objectives of the depositional

environment and petrophysical studies on the

subsurface Devonian sediments of Faghur-1X well to

identify the different microfacies and reservoir

characteristics of the study well to show the porosity

and other aspects of the reservoir rocks. The studied

well is located in the North Western Desert between

latitudes 25° 15¢ to 25° 20¢ North and longitude 30°

30¢ and 30° 35¢ East (Fig. 1).

The Devonian section is made up of a lower

sandstone unit with minor shale interbeds and an upper

shale unit with minor siltstone and sandstone interbeds.

The sandstone is fine to coarse grained and its color

ranges from white to brown or pink. The shale is

Fig. 1: Location map of the Faghur-1X well at North Western Desert, Egypt.
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mainly grey or greenish grey. The thickness of the

Devonian strata in the Faghur-1X well is about 3800 ft.

The Faghur basin hosts thick Paleozoic sediments

ranging in age from Cambrian sag carton interior basin.

This basin is an example of continental basins in North

Africa, which are characterized by the absence of

Jurassic and most lower Cretaceous sediments .[1]

The upper Paleozoic basin was restricted to the

area of Faghur, where marine deposits of Permian,

Carboniferous, and Devonian were recorded.

Cementation and compaction are the main diagenetic

processes which affected in Paleozoic sands sediments.

Cementation, neomoephism and micritization are the

main diagentic processes which affected in Paleozoic

carb o na te  sed iments. T he  Pa leozo ic  marine

transgression from Tethys appears to be restricted to

northern part of Egypt except the area of Gulf of Suez.

Lithostratigraphy: The Devonian sediments are well

developed in Faghur-1X well at North W estern Desert,

Egypt. The Devonian attended thicknesses of 3784 feet,

which is ranging from 6884 to 10668 ft. It overlies

undifferentiated lower Paleozoic and underlies the

carboniferous, . [1]

The Devonian sequence is composed mainly of

calsstic sandstone, fossiliferous sandstone, shale and

fossiliferous siltstone followed by deposition of non-

classtic as limestone and fossiliferous limestone near

the top, Fig. (2).

MATERIALS AND METHODS

The present work aims to flash up at the

petrographical and petrophysical properties of the

Devonian sediments on Faghur-1X at North Western

Desert, to evaluate the depositional environment and

probable reservoir. To achieve this target, a total fifty

four core samples were collected, these samples were

studied in the Egyptian Petroleum Research Institute as

follows:

C Thirty seven thin sections were prepared for the

petrographic investigation sediments belonging to

the Devonian age to determine the microfacies

association and diagenetic processes of the studied

rocks. 

C The petrophysical properties: bulk and grain

density, porosity, permeability were measured for

twenty two samples at the central laboratories of

the Egyptian Petroleum Research Institute.

Microfacies Association: The Devonian age consists

predominantly of clastic sediments. Although the

carbonate rocks are less dominant in the Devonian age

than the clastic component, the microfacies analysis of

these rocks are important in order to investigate the 

depositional environments and diagenetic history of the
studied sediments. The Devonian sediments were
subjected to detailed petrographic and microfacies
analysis.

The standard microfacies types of Flügel  and[5]

standard facies zones of Wilson  based on Dunham[3][1 8 ]

classification of carbonate rocks were used in
description and analysis of the observation carbonate
microfacies. The terms of Pettijon et al., , Folk[13] [7 ,8]

and Tucker  were used to describe the studied[17]

sandstone microfacies association.  
A detailed discussion of the recognized microfacies

types of the Devonian age in the Faghur-1X well is
followed:

Quartz Arenite: This facies is very common in the
Devonian age in the Faghur-1X well. It is represented
by argillaceous, calcareous and ferruginous sandstone.
Petrographically,  the  facies  is composed of about
(94-95%) quartz grains and (5-6%) of argillaceous
matrix, silica, calcareous, iron oxides and evaporate
cement, are shown (Table 1). Quartz grains are
medium  to  fine  sand  size, moderately well sorted,
sub-rounded to rounded and passes high sephericity.
Most of quartz grains are of the single type showing
straight to slightly undulose extinction. They contain
few vacuoles and sometimes zircon inclusions. Such
quartz was probably derived from plutonic rocks . The[8 ]

use of maturity index of  shows that the studied[6]

sandstones are texturally and mineralogical mature in
a shallow marine environments characterized by high
energy index.  Porosity is low to medium due to the
argillaceous matrix and some iron oxides which are
filled the pores, (Plate 1, fig. A, B, C & sample No. 5,
7, 10, 22, 28, 47, 52).

Sublithic Arenite: This microfacies associations is
composed of quartz grains ranging from about (79-87
%), they are coarse to medium sand and occasionally
fine, quartz grain are sub-rounded to sub-angular,
sometimes rounded, and texturally ranged from
immature to sub-mature, they are moderately sorted and
most grains are simple mono-crystalline with some
polycrystalline grains. Argillaceous matrix is
representing (3-8%). Silica is present as cement in a
value of (0-3%) in the form of silica overgrowth at last
dolomite rhombs and carbonate represent (0-6%) of the
rock component, evaporate  representing  as (0-3)%
and   iron  oxides  ranging from 1 to 10%, (Table 1
& Pl.1 D, E, F; sample No. 12, 13, 14, 16, 17, 19, 35,
37, 53 and 55) . Porosity is divided to high porosity
which  is  ranging  between  (17-22%)  shown in
(Plate 1, E&F; sample No. 13, 14, 16, 17and 19),
medium porosity  is  ranging  (8-10%)  which
represented sample No. 35, 53 and 55) and the low
porosity is (2-6%) which  represented  at  sample  No.
12&37, (Plate 1, D). 



J. Appl. Sci. Res., 4(1): 65-75, 2008

67

Fig. 2: Lithostatigraphic column of Faghur-1X well at North Western Desert, Egypt.
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Table 1: M icrofacies association analysis of the subsurface Faghur-1X sandstone at north Western Desert, Egypt.

Formation Depth Sample Qartz Rock Argellaceous Silica Carbonate Evaporites Iron M icrofacies

No. Fragm ent Oxidex Association

Devonian 6916-6926 5 94 -- 3 -- -- -- 2 Quartz arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

7325-7327 7 95 -- 2 -- 2 -- 1 Quartz arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

7557-7558 8 80 -- 4 1 2 -- 13 Ferruginous sandstone

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

7559-7565 10 94 -- 3 -- 1 -- 2 Quartz arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

7567-7579 12 85 -- 5 -- -- -- 10 Sublithic arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

7707-7726 13 86 -- 4 1 5 2 2 Sublithic arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

7935-7940 14 87 -- 3 2 4 1 3 Sublithic arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

7943-7948 16 79 -- 6 3 6 3 4 Sublithic arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

8189-8202 17 80 -- 7 2 5 2 4 Sublithic arenite 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

8520-8532 19 82 -- 6 3 6 1 2 Sublithic arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

8950-8953 22 94 -- 2 1 2 1 --- Quartz arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

8962-8963 28 94 -- 2 1 1 1 1 Quartz arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

8964-8965 30 65 -- 3 2 5 -- 25 Oolitic sandstone

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

8976-8980 33 82 -- 2 1 2 -- 13 Ferruginous sandstone

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

9125-9127 35 83 -- 8 1 4 2 2 Sublithic arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

9128-9129 37 85 -- 5 1 6 1 2 Sublithic arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

9363-9365 41 83 -- 4 1 1 1 10 Ferruginous sandstone

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

9629-9631 45 66 3 1 2 1 27 Oolitic sandstone

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

9632-9636 47 94 -- 2 -- 2 -- 2 Quartz arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

10115-10152 52 94 -- 2 -- 1 1 2 Quartz arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

10648-10660 53 86 -- 6 1 5 1 1 Sublithic arenite

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

10666-10668 54 84 -- 5 2 4 2 3 Sublithic arenite

Table 2: M icrofacies association analysis of the subsurface Faghur-1X limestone at North Western Desert, Egypt.

M icrofacies Depth Sample M icrite Sparite Vaariable Non- Bio-clastic

No. Constituents bioclastic Grains

------------------------------------------- ---------------- ---------------------------------

Dolomite Glauconite Quartz Iron Pellets Oolits Skeletal Shale Algea

Oxide Fragment

Sandy oolitic wackstone 6884-6886 1 70 -- 1 1 8 2 -- 14 -- 3 1

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sandy oolitic wackstone 6890-6910 3 72 2 -- -- 6 1 1 14 -- 2 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Sandy bioclastic grainstone 8953-8954 23 14 64 -- -- 8 2 -- -- 2 8 2

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Bioclastic packstone 8965-8966 31 20 60 1 -- 3 1 -- -- 2 10 3

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Pelletel biosprite 9631-9632 46 10 65 -- -- 2 2 15 -- -- 6 --

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Bioclasstic grainstone 9724-9727 49 10 70 -- 2 5 2 -- -- -- 8 3

Oolitic Sandstone: This microfacies has been observed

in Devonian age. It is represented by yellowish white

ripple marked sandstone. Microscopically, the

microfacies is made up of mainly quartz (65-66%),

ooids (iron oxides about (25-27%), argillaceous matrix

about (3%), silica about (1-2%), evaporate about (0-

1%), and carbonate cement (2-5%). The grains are sub-

rounded   and   moderately   sorted  showing  intact
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Plate 1:

Fig. A: Photomicrograph showing quartz arenite, quartz grains are medium to coarse sub-rounded to rounded ,

moderately to well sorted and calcite is present as cement and low porosity, sample No. 7, Faghur-1X

well at North Western Desert, Egypt, CN X-10.  

Fig. B: Photomicrograph showing quartz arenite, quartz grains are fine to medium, sub-rounded to sbu-angular,

moderately sorted, argillaceous and iron oxide is present as cement and low porosity, sample No. 10,

Faghur-1X well at North Western Desert, Egypt, CN X-10.  

Fig. C: photomicrograph showing quartz arenite, quartz grains are medium to coarser, sub-rounded to rounded,

moderately to well sorted and medium porosity as caves, sample No. 28, Faghur-1X well at North

Western Desert, Egypt, CN X-10.  

Fig. D: Photomicrograph showing sublithic arenite, quartz grains are medium to coarser, sub-rounded to rounded,

moderately to well sorted,  argillaceous and iron oxide is present as cement and low porosity, sample

No. 12, Faghur-1X well at North Western Desert, Egypt, CN X-10.  

Fig. E: Photomicrograph showing sublithic arenite, quartz grains is medium to coarser, sub-rounded to rounded,

moderately to well sorted, argillaceous is present as cement and high channel porosity, sample No. 14,

Faghur-1X well at North Western Desert, Egypt, CN X-10.  

Fig. F: Photomicrograph showing sublithic arenite, quartz grains are medium to coarser, sub-rounded to rounded,

moderately to well sorted,  argillaceous  is present as cement and high channel porosity contact with each

others, sample No. 17, Faghur-1X well at North Western Desert, Egypt, CN X-10.  

Fig. G: Photomicrograph showing oolitic sandstone, quartz grains are medium to coarser, sub-rounded to rounded,

moderately to well sorted ,  argillaceous and iron oxides  is present as cement and medium porosity,

sample No. 30, Faghur-1X well at North Western Desert, Egypt, CN X-10.  

Fig. H: Photomicrograph showing ferruginous sandstone, quartz grains are fine to medium, sub-angular to

sub-rounded, moderately to well sorted,  argillaceous and iron oxides  is present as cement and low

porosity, sample No. 8, Faghur-1X well at North Western Desert, Egypt, CN X-4.  

Fig. I: Photomicrograph  showing  ferruginous  calcareous  siltstone,  argillaceous  and  iron   oxides   is

present  as  cement  and  low  porosity,  sample  No.50,  Faghur-1X well at North Western Desert,

Egypt, CN X-4.
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Plate 2:

Fig. A: Photomicrograph showing sandy ferruginous shale, also showing rutile grain (special orientation in ground

mass) sample No. 38, Faghur-1X well at North Western Desert, Egypt, CN X-10.  

Fig. B: Photomicrograph showing sandy oolitic wackstone, low porosity, sample No. 3, Faghur-1X well at North

Western Desert, Egypt, PL X-10.  

Fig. C: Photomicrograph showing sandy bioclastic grainstone, low porosity, sample No. 23, Faghur-1X well at

North Western Desert, Egypt, PL X-10.  

Fig. D: Photomicrograph showing bioclastic packstone, medium porosity, sample No. 31, Faghur-1X well at North

Western Desert, Egypt, PL X-10.  

Fig. E: Photomicrograph showing peletal bioclastic packstone, medium porosity, sample No. 46, Faghur-1X well

at North Western Desert, Egypt, PL X-10.  

Fig. F: Photomicrograph showing bioclastic grainstone, high porosity, sample No. 49, Faghur-1X well at North

Western Desert, Egypt, PL X-10.

framework. The rock is sub-mature which indicates a

deposition  in  semi-restricted  marine  environment,

(Pl. 1, G; sample No. 30&45). The porosity is medium

and ranging between (8-11%) and the grain density is

ranging from (2.68 to 3.33 g/cc). 

Ferruginous Sandstone: This microfacies is composed

of (80-83%) quartz grains, iron oxide content ranging

from 10 to13%, 2-4% argillaceous materials, (1%)

silica, (2-4%) carbonate and (0-1%) evaporate

respectively. The quartz grains are sub-angular to sub-

rounded, moderately to well sorted and most of the

quartz grains are floated in iron oxides which cemented

quartz and have low porosity which is ranging from

(0.2 to 6%), this porosity is referred to iron oxides

which are filled the pore spaces, as shown in (Plate 1,

fig. H & sample No. 8, 33 &41)

Ferruginous Calcareous Siltstone: This microfacies

association is shown in (Plate 1, fig. I & sample No.

39, 43, 45, 50). The quartz grains are very fine, mostly

sub-angular, and simple grained (monocrystalline). Iron

oxides admix with clay matrix and carbonate cement,

low porosity due to cementation by iron oxides and

clay matrix.

Sandy Ferruginous Shale: The sandstone of this

microfacies is composed of sub-angular to sub-rounded

and moderately sorted fine quartz grains, as shown in

(Plate 2, fig. A; sample No. 9, 18, 29, 38, 51). Most

of them are simple (mono-crystalline and occasionally

have adulatory extinction, iron oxides are with high

percentage reach (15%) and stained most of clay or

shale matrix.

Sandy Oolitic Wackstone: The oolitic microfacies are

recorded in Devonian age at Faghur-1X well, (Table 2).

It is represented by (sample No. 1&3 at depths 6884-

6886 & 6890-6910 ft). Petrographicaaly, this

microfacies is composed of carbonate oolites, micrite

ground mass, some fauna, iron oxide, few patches of

pyrite and quartz grain are medium to coarse, sub-

rounded to rounded. Epitac process of calcite is

observed,  as  shown  in  (Pl.2, fig. B). There is low
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porosity in this microfacies because the presence of

micrite ground mass. The depositional environment is

shallow marine environment.

Sandy Bioclastic Grainstone: This microfacies is

found in Devonian age at Faghur-1X well, (Table 2).

It is represented by sample No. (23) at depth 8953-

8954 ft. Petrographically, this microfacies is composed

of sprite ground mass, calcite crystals, micrite macro-

founa. There are also scattered quartz grains in the

ground mass (Pl.2, fig. C). There is low porosity due

to sparitic ground mass. The depositional environment

is (shallow marine environment).

Bioclastic Packstone: Bioclastic packstone microfacies

is recorded in Devonian age at Faghur-1X well. It

represented by sample No. (31) at depth 8965-8966 ft.

Petrographically, this microfacies is very rich in fauna

and shell fragments binding by sparritic materials.

Chloritization  process  for  some  founa is recorded

(Pl 2, fig. D). The iron oxide replacement for the

skeleton of some fauna and dolomitization process is

observed.  Porosity in this microfacies is medium. The

depositional environment is  sha l low marine

environment. 

Peletal Bioclastic Packstone: The peletal biosprite is

recorded in Devonian age at Fahur-1X well. It is

represented by sample No. (46) at depth 9631-9632 ft.

Petrographically, this microfacies is composed of

sparite as a ground mass, carbonate peletes, shell

fragments and some founas. Pyritization process for

some founa and pellets is recorded (Pl 2, E).

Degradation processes for sparite to micrite in parts is

observed. Porosity is medium presences of sparritic

ground mass. The depositional environment is shallow

marine environment.

Bioclastic Grainstone: The bioclastic grainstone is

recorded in Devonian age at Fahur-1X well. It is

represented by sample No. 49 at depth 9724-9727 ft.

Petrographically, the microfacies is composed mainly

of shell fragments with few quartz grains and some

glauconitic pellets cemented by sparry calcite, (Pl. 2 F).

Porosity is good referred to the presence of sprite and

shall fragments. This microfacies were deposited in

shallow marine environment.       

Petrophysical Studies: In the present petrophysical

properties study, the densities grain and bulk of the

studied samples were determined in Egyptian Petroleum

Research Institute, central laboratory using Pycknometer

method . The porosity of the rock samples are[2 ,14]

defined as the ratio of the rock spaces to it total

volume multiplied by one hundred to express it in

percentage, according . The permeability was[12 ,10]

determined according  by passage fluid of a certain[11 ,16]

viscosity through the rock under a pressure gradient,

and  expressed by milli Darcy (mD.) Packing index is

Table 3: Petrophysical parameters of the investigation samples of the Faghur-1X well at North Western Desert, Egypt.

Sample No. Core No. Depth (ft.) Grains density (g/cm ) Bulk denisty (g/cm ) Packing Index Porosity (%) Permeability (m D)3 3

5 6916-6926 2.7 2.57 1.05 5 15.48

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

7 7325-7327 2.68 2.53 1.06 6 13.07

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

8 7557-7558 2.60 2.59 1.01 0.2 18.12

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

10 7559-7565 2.62 2.60 1.01 3 22.15

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

12 7567-7579 2.58 2.48 1.04 2 3.02

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

13 7714-7719 2.61 2.13 1.23 18 568.38

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

14 7935-7940 2.75 2.28 1.21 19 747.36

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

16 7943-7948 2.72 2.32 1.17 17 772.31

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

17 8189-8202 2.61 2.03 1.29 22 835.17

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

19 8520-8532 2.64 2.19 1.21 18 653.42

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

22 8950-8953 2.62 2.17 1.21 12 43.16

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

28 8962-8963 2.38 2.12 1.12 11 52.51

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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Table 3: Continued.

30 8964-8965 3.33 2.86 1.16 14 66.32

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

33 8976-8980 3.17 2.82 1.13 6 22.17

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

35 9125-9127 2.64 2.42 1.09 8 34.15

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

37 9128-9129 2.63 2.45 1.07 6 22.17

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

41 9363-9365 2.57 2.53 1.01 2 10.12

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

45 9626-9631 2.68 2.37 1.13 11 38.51

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

47 9632-9636 2.63 2.42 1.09 8 45.39

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

52 10115-10152 2.64 2.57 1.05 5 62.17

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

53 10648-10660 2.47 2.22 1.11 10 83.15

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

55 10666-10668 2.54 2.35 1.08 8 62.2

calculated by divided the grain density to bulk density

according . Through the present work twenty two core[4]

samples are selected from Devonian sediments at

Faghur – 1X well at North Western Desert to study the

petrophysical properties (grain density, bulk density,

porosity, permeability and packing index) and their

relations to each other. These samples had been taken

at different depths from 6880 to 10670 ft.The obtained

results are given in (Table 3). The grain densities in

this well are ranging between (2.38 and 3.33 g/cm ).3

The highest values (3.33 g/cm ) is represented oolitictic3

sandstone microfacies , sample No. (30, core No. 18),

also in the same core another high reading grain

density (3.17 g/cm ) is represented ferruginous3

sandstone microfacies, sample No. (33), these high

values refereed to a lot of iron oxides which are filled

the pore spaces and reduced the porosity.The bulk

densities are ranging between (2.03 and 2.86 g/cm ).3

The sample No. (30) at depth 8964 to 8965 feet is

recorded the highest reading of bulk densities in the

study well.

The applied statistical operations revealed that, the

bulk densities increases with increasing sandstone and

clay contents. Whereas the grain densities increase with

increasing carbonates and iron oxides, (Table 3). The

obtained results shown that, the porosity of samples are

ranging from 0.2 to 22%. The largest porosity is

represented by sample No. (17, core 16) at depth

between 8189 and 8202 feet. It may be referred to

leaching processes for clay matrix and vugg & channel

porosity. The lowest porosity is represented the sample

No. 8, core 13 at depth between 7557 and 7558 feet.

This value referred to clay matrix and iron oxides

which are filled the pore spaces. On the other hand the

porosity increasing by decreasing the bulk densities and

clay content respectively, (Fig. 3).  In the Figure (3),

the group (I) reveal that, high porosity which is related

Fig. 3: Relationship between porosity and bulk

density of the study well.

Fig. 4: R e l a t i o n s h i p  b e t w e e n  p o r o s i t y  a n d

permeability of the study well.
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Fig. 5: Depositional model of subsurface Devonian sediments at Faghur-1X at North Western Desert, Egypt.

to the sublithic arenite microfacies, the group (II) is

consists of  medium porosity which is related to quartz

arenite & oolitic sandstone microfacies and the group

(III) is represented low porosity which related to

ferruginous  sandstone microfacies and some samples

from quartz arenite  & sublithic arenite microfacies.

The permeability of the studied samples is ranging

between (1.97 and 835.17 mD). The largest reading of

permeability is represented sublithic arenite, sample No.

(17, core No. 16).

In the Figure (4), the group (I) reveals that, high

porosity and permeability samples which was related to

the sublithic arenite microfacies and the group (II) is

consists of medium and low permebilities which related

to other microfacies. The obtained results of

petrophysical data cleared that, the porosities at depths

7714, 7935, 7943, 8189 and 8520 feet are 18, 19, 17,

22 and 18% respectively and the permeabilities are

568.38, 747.36, 772.31, 835.17 and 653.42 (mD)

respectively that, the porosities and permeabilities are

high and parallel to each other, (Fig. 4). The probable

reservoir is represented at the last same depths.

Depositional Environment: The sedimentary models

are important for environmental analysis. The model

concept of Selly  and Wilson  is applied in this[15] [18]

study. The Devonian sediments of Faghur-1X well is

consists mainly of sandstone, siltston, shale and some

layer of limestone. The petrographic study and

microfacies observed in the studied core samples of the

Devonian sediments showed that, most of these rock

units were deposited in shallow marine to near-shore

environments with different energy, water circulation

and bottom conditions. The study of the Faghur-1X

well at North Western Desert is characterized by the

following microfacies: quartz arenite, sublithic arenite,

oolitic sandstone, ferruginous sandstone, ferruginous

calcareous siltstone, sandy ferruginous shale, sandy

oolitic wackstone, sandy bioclastic gainstone, bioclastic

packstone, peletal bioclastic packstone, bioclastic

grainston, Fig. (5). 

These microfacies associations indicate deposition

in a high energy shallow marine environment,

interrupted with moderate fluvial sedimentation and

some stages of low sedimentation, tectonic stability and

moderate energy. The basin of sedimentation, therefore

is considered to be oscillated between tidal flats and

restricted lagoon in which quartz arenite and sublithic

arenite, ferruginous sandstone, sandy ferruginous shale,

ferruginous calcareous siltstone are deposited, while

open circulation environment is characterized by the

presences of oolitic sandstone, bioclastic packstone,

peletel bioclactic packstone and bioclastic grainstone

whereas winnowed edge platform sands depositional

environment is represented by sandy oolitic wakestone,

sandy  bioclastic  grainstone.  From  the depositional
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environments and petrophysical studies, we can

concluded that, the tidal flat depositional environments

is characterized by medium and high porosity,

restricted lagoon depositional environments is

characterized by low porosity and high density, open

circulation   deposition environment is characterized by

medium to high porosity and winnowed edge platform

sands depositional environment is characterize by low

porosity.

Conclusions: The study of microfacies associations,

petrophysical parameters and depositional environments

of Faghur-1X well sediments at North Western Desert,

Egypt indicated the presence of the following these

microfacies associations such as quartz arenite, sublithic

arenite, oolitic sandstone, ferruginous sandstone,

ferruginous calcareous siltstone, sandy ferruginous

shale, sandy oolitic wackstone, sandy bioclastic

grainstone, bioclastic packstone, peletal bioclastic

packstone, bioclastic grainston. Statistical results of the

petrophysical parameters concluded that, the grain and

bulk densities are high in oolitic sandstone and

ferruginous sandstone microfacies, these high values

refereed to a lot of iron oxides which are filled the

pore spaces and reduced the porosity. The porosity of

this well is divided to three main porosity, the first is

high porosity which is related to sublithic arenit

microfacies, the second one is medium porosity which

related to quartz arenite & oolitic sandstone microfacies

and the last one is low porosity which related to

ferruginous sandstone microfacies and some samples

from  quartz arenite & sublithic arenite microfacies.

The permeability is divided to two groups, the first is

high permeability which related sublithic arenite and

the second group is low and medium which related to

other microfacies. The obtained results of petrophysical

data cleared that, the porosities at depths 7714, 7935,

7943, 8189 and 8520 feet are 18, 19, 17, 22 and 18%

respectively and the permeabilities are 568.38, 747.36,

772.31, 835.17 and 653.42 (mD) respectively that, the

porosities and permeabilities are high and parallel to

each other, and the probable reservoir is in the last

same depths.  

Generally, subsurface Devonian sediments at

faghur-1X well is deposited in different depositional

environments ranged between tidal flat to winnowed

edge platform sands passing through restricted lagoon

and open circulation depositional environments. The

tidal flat depositional environments is characterized by

medium and high porosity, restricted lagoon

depositional environments is characterized by low

porosity and high density, open circulation   deposition

environment is characterized by medium to high

porosity and winnowed edge platform sands

depositional environment is characterize by low

porosity.
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