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The studied area is located northwest of Assiut city which represents a 

large part of the Nile Valley in Assiut governorate. It lies between 

latitudes 27° 15  00  and 27° 27  00  N, and longitudes 30° 42  30  to 31°  
00   E, covering approximately 330 square kilometers. Fifteen Vertical 

Electrical soundings (VES) were carried out to evaluate the aquifer in the 

study area. These soundings were arranged to construct three geoelectric 

profiles crossing the Nile Valley. Three cross sections were constructed 

along these profiles to detect the geometry and geoelectric characteristics 

of the quaternary aquifer based on the interpretation of the sounding 

curves and the comparison with available drilled wells. The interpretation 

showed that the thickness of the quaternary aquifer in the study area 

ranges between 75 and 300 m, in which the maximum thicknesses are 

detected around Manfalut and at the west of El-Qusiya.  

 

INTRODUCTION 
 

During the two last decades, there is a continuous demand for big amount of water 

necessary for the land expansion projects in Egypt. So, the development of 

groundwater resources receives special attention, since the groundwater reservoir 

underlying the Nile Valley and its adjacent desert areas acting as auxiliary source of 

water in Egypt. These resources have great advantages due to the flexibility and low 

coasts of production as well as their high reliability during emergencies. 

Accordingly, the main scope of the present study is to assess and evaluate the 

characteristics of the quaternary aquifer in the area covering the region in Upper Egypt, 

extending between Manfalut and El-Qussiyah, in Assiut governorate as shown in 

Figure (1).   

 

GENERAL GEOLOGY 
 

Different geological and geophysical studies were carried out by many authors as 

Bishay (1961)[1], Said (1962)[2], El-Gamili (1964)[3], Shama (1972)[4], Bassiouni et 

al. (1974)[5], Youssef et al. (1977)[6], Said (1981)[7], Nakhla et al. (1986)[8], 

CONOCO (1987)[9], Rizkalla (1989)[10], Said (1990)[11], Abd El-Monaim. 

(1994)[12], Eman (2004)[13], EL Tahlawi et al. (2007)[14] and many others.  
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The rocks cropping out in the study area are of sedimentary origin, and belong 

to Lower Eocene to Quaternary (Fig. 2-a, and 2-b). The Lower Eocene, carbonate 

rocks are represented by the plateaux bordering the Nile Valley and cover a large part 

of the study area. In the subsurface, the Lower Eocene rock to the bottom of the Nile 

Valley. The Nile gorge is filled with the Pliocene and Quaternary deposits. The 

Pliocene deposits consist of clay with some interbeds of sand, and are unconformably 

resting on the Eocene carbonate. 

The Quaternary deposits are composed of sand and gravel and are generally 

capped by silty clay layers. 

  

Fig.(1): Location map of the study area 
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Fig. ( 2-a ): Geomorphological map of the study area. 

 

Fig. ( 2-b ): Composite Stratigraphic Section In The Study Area (Said, 1981 and 1990). 
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FIELD TECHNIQUE 
 

In the present study, the Terrameter SAS 300 and Syscal R1 (Fig. 3) are used for 

conducting the geoelectric field survey. Some necessary accessories such as batteries, 

calibrating resistors for checking the instrument, steel electrodes of about 0.85m in 

length and 2.5 cm in diameter, cables, hammers, Brunton compass, wood marks, GPS 

instrument, and wireless telephone are also used. 

The instrument permits natural or induced signals to be measured at extremely 

low levels, with excellent penetration and low power consumption. Moreover, it can be 

used in a wide variety of applications where effective signal/noise discrimination is 

needed. 

Terrameter SAS 300 

 

 

 

 

 

syscal R1 

 
Fig. (3) Earth resistivity meter instrument Terrameter SAS 300 and syscal R1 plus used 

for the electrical filed survey. 
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The electrical resistivity survey in the studied area comprises fifteen VES 

covered the studied area (Fig.4) using schlumberger electrode configuration. Distance 

between current electrodes (AB/2) varied from 1.5 m to 1000 m, according to the 

topography of the station location. 

 A quantitative interpretation process for the measured field curves, have been 

carried by a computer program RES1D ver. 1.0 (M. H. Loke, 2001)[15] for both 

Inversion and forward modeling. 

 

 
Fig. (4): Location map of the vertical electrical sounding stations and drilled bore holes 

in the study area  
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INTERPRETATION AND DISCUSSION OF RESULTS  
 

In the studied area, fifteen vertical electrical soundings were carried using 

Schlumberger electrode configuration. The interpretation of the sounding curves was 

carried out through four steps: 

1- Smoothing of the field curves by neglecting of the sharp peaks that may be 

occurred due to intermediate layers of small thickness (less than one meter). 

2- Introducing the smoothed curves to automatic interpretation using the software 

of RES1D Ver. 1.0 prepared by Loke M.H. (2001) 

3- Prepare a layers model from the outputs of steps (2) by summing up the layers 

that have equal or nearer resistivity values. 

4- Introducing the layers model resulting from step (3) into the RES1D program. 

Much iteration were used to reach the best fit between the observed 

(smoothed) field values and the calculated values (Fig. 5) The final results from steps 

(3) and (4) applied for the fifteen VESes are given in table (1). 

 

 
Fig. (5): Resistivity model test for VES No.5 using RES1D program. 
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Table (1): Interpretation of results of VES curves in the studied area using 

 RES1D (2001) Program. 
 

VES 

No. 

Thickness of layer (m) Apparent True Resistivity of layer (ohm.m) 

 No.1 No.2 No.3 No.4  No.1 No.2 No.3 No.4 No.5 No.6 

S-1 45.0 959.9 6.591 96452 --- .1459. 11549 925.9 6.5.49 4549. --- 

S-2 65.. 6.25. 6495. --- --- 6.9541 99594 456.9 95099 --- --- 

S-3 059. 6..5. --- ----- --- 99592. 005.2 050.. --- --- --- 

S-4 9529 .5994 9..5. ----- --- 60509. .5490 0.590 65699 --- --- 

S-5 45.1 .5.24 62459 --- --- 2.569. 6.54. 66.5. 6652.2 --- --- 

S-6 1564 .5.40 .25.. 29959 --- 205644 2.56. ..5.1 15400 2.54. --- 

S-7 9504 6450. .9512 60159 --- 940510 6.5.4 225.6 6.5201 65160 --- 

S-8 05.. 9549. 15299 96654 --- 0.5.24 95692 69652 9.529. 65..1 --- 

S-9 6256 ..549 62.5. --- --- 15201 025.1 69159 25019 --- --- 

S-10 .522 90652 61952 62059 --- .5.4. 995.. 959.9 15449 45... --- 

S-11 45.1 .959. .950. --- --- 25216 99501 .9591 2500. --- --- 

S-12 45.2 25.2. 90566 295.0 .95. 64029 6.05. 0459. 6.5.0. ..590 052 

S-13 6591 659.. 9..56 --- --- .56.9 95.64 165.. 95694 --- --- 

S-14 .519 2659. 9115. --- --- 15129 2095. 145.6 9.5.60 --- --- 

S-15 45.9 62590 69.59 ..5.. --- 6.5.99 69159 .456. .45.1. 054.6 --- 

 

The comparison between the interpreted results from VESes No.4 & 5 and the 

lithologic sequences of the neighboring wells drilled recently shows that there is a 

good agreement between the layers model from VESes and the actual lithology of the 

drilled wells No.3G & 4G, (Fig.6). Accordingly, the following resistivity ranges are 

defined corresponding to the different sedimentary facies:  

1- Geoelectrical layers that have resistivity from 5 to 22 ohm.m and encountered 

in the surface are corresponding to clay and silty deposits. 

2- Geoelectrical layers that have resistivity from 15 to 120 ohm.m. corresponding 

to the Quaternary aquifer. 

3- Geoelectrical layers that have resistivity from 0.1 to 11 ohm.m. corresponding 

to Pliocene clay. 

Three geoelectrical sections A-A
'
, B-B

'
 and C-C

'
 were constructed. Section A-

A
'
 comprises six VESes, (Fig. 4) namely 1, 2, 3, 4, 5 and 6 with 14 km length. Section 

B-B
'
 comprises five VESes, namely 7, 8, 9, 10 and 11 with 13 km length (Fig. 4). 

Section C-C
'
 comprises four VESes, namely 12, 13, 14 and 15 and has 11 km length 

(Fig. 4). Also, in this study, maps of the aquifer base and its thickness were constructed 

to display the variations of the aquifer thickness (Fig. 10& 11).    
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Fig. (6): Comparison between lithologic log of drilled wells No. 3G & 4G and the 

interpretation of VESes No. 4 & 5 in the study area. 
 

Geoelectrical cross section a-a' 

This section runs through El-Qusiya town (Fig. 4). It is based on the results of 

soundings Nos. 1, 2, 3, 4, 5 and 6. This section also passes through wells 1, 2, 3G, 4G 

and 5, 3G and 4G wells are drilled by (Ground Water Sector in the Ministry of Water 

Resources and Irrigation). The direction of the section is W-E with total length of 

about 14 km. 

The constructed section shows regular aquifer geometry. With the help of the 

bore holes, the section reflects the vertical variation in lithology and true resistivity 

values. Three geoelectrical units can be noticed in this section (Fig. 7) and described as 

follow: 

(a) A superficial thin unit of clayey and silty deposits is characterized by low 

resistivity values (5-22 Ohm.m.). The thickness of this unit reaches its maximum 

value in bore hole No.5 to be 18 m and decreases gradually towards the East and 

West. This unit represents the clay-silt cap of the Quaternary aquifer, but it 

disappears in the fringes of the cultivated land near VES No.1, where dry sands 

with high resistivity appear.     
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(b) A subsurface unit representing the Quaternary (Pleistocene) aquifer underlying the 

superficial unit. The formation is composed of sands, gravels with clay lenses with 

resistivity values ranging from 15 to 115 Ohm.m and this refer to the change in 

lithology. The maximum thickness of the aquifer is recorded near VES No. 4 

(about 275 m). The thickness of the aquifer decreases East and West. The 

difference in resistivity is due to the lithologic variations. At some places this unit 

may be covered by thin sheet of derived sand (VESNo.1 and VES No.2). The 

derived sand in this case is characterized by relatively higher electric resistivity 

values (100-500 Ohm.m.).  

(c) A basal unit formed of Pliocene clay and characterized by its relatively low 

resistivity, ranging from 0.1 to 11 Ohm.m representing the base of the Quaternary 

aquifer and acts as aquiclude. 

The section is bounded from both sides by Eocene limestone with high 

resistivity value reaching more than 130 Ohm.m.  

 

 

 

Fig. (7): Geoelectrical Cross section A-A' 
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Geoelectrical Cross section B-B' 

This section runs between El- Qusiya and Manfalut and located to the south of section 

A-A' by about 10 kilometers (Fig. 4). It is constructed from the results of soundings 7, 

8, 9, 10 and 11, and wells 6, 7, 8, 9, 10, 11 and 12, with a length of about 13 km. The 

valley is bounded on both sides by the Eocene limestone plateau. Three geoelectrical 

units could be recorded in this section (Fig. 8) and described as follows: 

(a) A superficial geoelectric clay and silty clay cap with low resistivity values varying 

from 2 to 7.5 Ohm.m. The thickness of this unit increases at the central part (about 

13 m. near VES No. 9) and at the Eastern part (about 15 m. in wells 11 and 12) and 

decreases towards East and West. At the site of VES No.7 it is covered by fine 

sands derived from the desert areas to the west.   

(b) An intermediate geoelectric unit lies underlying the superficial unit. This unit is 

formed of sands, gravels and clay lenses with resistivity values ranging from ~ 17 

Ohm.m. to about 120 Ohm.m., representing the main aquifer. This unit attains its 

maximum thickness at the site of VES No.10 and may reach about 250 m. thick. 

(c) A basal Pliocene clay unit can be differentiated at the base of the section forming 

the aquiclude of the Quaternary aquifer. This unit is characterized by its relatively 

low ohmic values (1.6 – 9.9 ohm.m). The old Nile erosion within the soft clay 

leads to observe differences in the level of the top of the Pliocene clay unit. It is 

clear that the recent course of the Nile is shifted to the east. 

 

Fig. (8): Geoelectrical Cross section B-B' 
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Geoelectrical Cross section c-c' 

This section runs north Manfalut town (Fig. 4), and is based on soundings Nos. 12, 13, 

14 and 15, and wells Nos. 13, 14, 15, 16 and 17. The direction of this section is SW-

NE with a width of about 11 km. With the help of the wells, the section reflects the 

vertical variation in lithology and true resistivity values. Three geoelectrical units can 

be detected in this section (Fig. 9) and can be described as follows: 

(a) A superficial geoelectric unit of clayey and silty deposits characterized by low 

electric resistivity values (~5 Ohm.m, – 16 Ohm.m). This unit appears at the sites 

of VESes No.13, 14 and 15. The thickness of this unit reaches its maximum value 

in well No. 17 and decreases gradually towards the East and West reaching 15 m 

thick. This unit represents the clay-silt cap of the Quaternary aquifer. The site of 

VES No.12 is characterized by another superficial high ohmic unit which is most 

probably due to existence of the fine sand derived from the desert areas to the west. 

(b) A subsurface unit representing the Quaternary (Pleistocene) aquifer underlying the 

superficial unit. The formation is composed of sands, gravels with clay lenses with 

resistivity values ranging from 15 to 87 Ohm.m. The maximum thickness of the 

aquifer is recorded near VES No.14, is about 300 m. The thickness of the aquifer 

decreases towards East and West. The difference in resistivity is due to the 

lithologic variations.  

(c) A basal zone characterized by very low ohmic values (2 Ohm.m – 4 Ohm.m.), 

which represents the Pliocene clay forming the aquiclude base of the Quaternary 

aquifer. 

Fig. (9): Geoelectrical Cross section C - C' 
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Depth to the aquifer base contour map 

Based on the data of true depths deduced from the interpretation of the vertical 

electrical soundings a contour map of the aquifer base is constructed and shown in 

(Fig.10). The purpose of constructing this map is to show variations of the aquifer 

depth. The interpretation of this map indicates that the greater depth to the aquifer base 

is located at the central parts of the study area and decreases outward (i.e to the East 

and West). The maximum depth is recorded near Manfalut city, where it reaches 300 m 

from the ground surface. While the minimum depth is recorded at the East of El-

Qusiya city, where the depth ranging between 150 and 100 m. below the ground 

surface. 
 

 

Fig. (10): The depth to the base of the Quaternary aquifer in the study area 
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Aquifer Isopach map 

This map (Fig.11) is constructed based on the data of true depths deduced from the 

interpretation of the vertical electrical soundings. The purpose of constructing this map 

is to show the thickness variations of the aquifer. The interpretation of this map 

indicates that the thickness of the quaternary aquifer in the study area ranges between 

75 to 300 m, in which the maximum thicknesses are detected around Manfalut and at 

the west of El-Qusiya, generally the central parts of the map have greater thickness 

than the outside parts and the Western parts than the Eastern also.  

 

Fig. (11): Aquifer Isopach map 

 

CONCLUSIONS 
 

A comparison between drill holes and interpretation of electrical resistivity curves was 

used to give more information about groundwater bearing formation in the study area. 

In this study, three geoelectrical units could be detected. 

The following points are concluded: 
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1- A superficial thin unit of clayey and silty deposits characterized by low 

resistivity values (2-22 ohm.m.). The thickness of this unit reaches its maximum 

value near bore hole 5 to be 18 m. This unit represents the clay-silt cap of the 

Quaternary aquifer.   

2- A subsurface unit representing the Quaternary (Pleistocene) aquifer following 

the superficial unit. The formation is composed of sands, gravels with clay lenses 

with resistivity values ranging from 15 to 120 Ohm.m, and this refer to the 

change in lithology. 

3- A basal zone characterized by its relatively low resistivity values (0.1–11 

ohm.m.), which is considered to be equivalent to the Pliocene clay forming the 

basal aquiclude of the Quaternary aquifer. 

4- Greater depth of aquifer base is located at the central part of the study area 

reaching about 300 m from the ground surface.  

5- The region East of El-Qusiya city records the minimum depth of aquifer to the 

base ranging between 150 and 100 m. below the ground surface. 

6- The thickness of the Quaternary aquifer in the study area ranges between 75 to 

300 m, in which the maximum thicknesses are detected around Manfalut and at 

the west of El-Qusiya. 
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باستخدام اƃمنطقة بين اƃقوصية و منفلوط "محافظة أسيوط"  تقييم اƃخزان اƃجوفي في
 اƃعمودية ريقة اƃجسات اƂƃهربيةط

27 °27و   15ƍ 00Ǝ °27خطي اƅعرض  بين، اƅشمال اƅغربي من مدينة أسيوط في اƅدراسة تقع منطقة  

00 42 °30شمما  ، وخطمي اƅطمول    30  224 مواƅي  ة امدراامسما ، وتغطمي  شمراا   00  °31و   
ثمث   طمول علم ها عيتوز تم ، في منطقة اƅدراسة جسة Ƅهربية .6تم عمل . من وادي اƅنيل Ƅيلومتر مربع

 خصممما  اƅو اƅشمممƄل اƅهندسمممي  لتعمممرل علممم ƅ اطاعممما  تصمممميم ثمممث  تمممم  .تختمممرا وادي اƅنيمممل بمممروفيث 
وباƅمقارنمة  اƅجسما  اƄƅهربيمة من نيما  تفسميرƅ علم  طمول اƅبمروفيث  نتيجمة ƅلخمزان اƅربماعي اƅجيوƄهربيمة

Ƅملƅ  مممن  أمƄمن ت ديمد اƅشمƄل اƅهندسممي ƅلخمزان اƅجموفي .اƅمنطقممةب اƅتمي تمم  فراما  اآبممارممن  متما اƅممع 
متممر.  يمم  تممم رصممد  244 – 75واƅمملي تبممين أنممم تيممر منممت م ويتممراو  سمممƄم بممين  خممرا ط اƅعممما واƅسممم 

ƅ  اƅغرب من مدينة اƅقوصية.   أƄبر سم  ƅلخزان  ول مدينة منفلوط وا 

 

 


