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 مسح جیوكهربى لتحدید امتداد الطبقات الحاملة للمیاه في وادى غرندل بجنوب غرب سیناء، مصر

وجـود على مدى العقود الأخیـرة جـذب الموقـع الاسـتراتیجى لشـبه جزیـرة سـیناء انتبـاه المسـئولین لوضـع خطـة للتنمیـة المسـتدامة للمنطقـة، ولمـا كـان : الخلاصة

التنمیـة فقـد كـان لنـا إجـراء دراسـة جیوكهربیـة بهـدف تحدیـد أمـاكن تواجـد المیـاه الجوفیـة فـي وادى غرنـدل وروافـده لمسـاحة  المیـاه بهـذه المنطقـة مـن أهـم عناصـر
جســة كهربیــة عمودیــة باســتخدام نظــام شــلمبرجیر للأقطــاب  ٣٥كیلــومتراً مربعــاً بالناحیــة الشــرقیة لخلــیج الســویس. وقــد تــم خــلال هــذه الدراســة إجــراء  ٨٧٠نحــو 

 متر.  ٤٠٠٠متر إلى  ٤٠٠وبمسافة قصوى بین الأقطاب ما بین  الرباعیة
بــار المحفــورة هنــاك وقــد أوضــحت نتــائج الدراســة مدعمــة بالمعلومــات الجیولوجیــة والهیدروجیولوجیــة المتــوافرة بالمنطقــة بالإضــافة إلــى المعلومــات الــواردة مــن الآ

منهـا أمكـن التعـرف علیـه علـى عمـق قلیـل فـى (المصـب) نتیجـة لوجـود عـدد مـن الصـدوع  طبقة جیوكهربیـة الأقـدم ١١قطاعات جبوكهربیة وجود  ٧ومن خلال 
 وكذلك بالنسبة لمیل الطبقات. 

ودة وتـأثیر كما توصـلت الدراسـة إلـى أن الطبقـات الحاملـة للمیـاه هـى خمـس طبقـات تـم تعریفهـا ووصـفها وتحدیـد أعماقهـا وامتـدادها وكـذا وصـف الصـدوع الموجـ
 میاه الجوفیة بالمنطقة التى تناولتها الدراسة.كل صدع على وجود ال

ABSTRACT: In the last decades, the strategic situation of Sinai attracted the government to set  a national plan for 
its sustainable development. Since water is an important factor of this development, this study was carried out with the 
aim of defining the groundwater occurrences along Wadi Gharandal and its tributaries. The area lies in the eastern 
side of the Gulf of Suez covering about 870 km2. It extends between Latitudes 29º 11’ N & 29º 25’ N. and Longitudes 
32º 52’ 20” E & 33º  27’ 20” E . 
Geoelectrical study was carried out by conducting 35 Vertical Electrical Soundings (VES) along the main channel of 
Wadi Gharandal and its tributaries. This study  revealed that the subsurface succession consists of 11 geoelectrical 
units equivalent to a succession extending from the Lower Cretaceous to the Quaternary.  Some of these units are 
considered as water bearing formations.  The subsurface succession is found to be affected by a number of normal step 
faults throwing towards the Gulf of Suez (East). These faults play an important role in the groundwater occurrences 
along Wadi Gharandal. 

INTRODUCTION 
 

The strategic situation of Sinai made it an urgent 
national target for the sustainable development. One of 
the important factors in such development is the 
exploration and the management of groundwater. 
Consequently, Wadi Gharandal, which is considered as 
one of the main wadis in Southwest Sinai was chosen for 
the present study. 

The study area lies in the eastern side of the Gulf of 
Suez between Latitudes 29º  11’ &  29º  25’ N and 
Longitudes 32º 52’ 20” & 33º  27’ 20” E (Fig.1). It 
covers an area of about 870 km2. 

GENERAL GEOMORPHOLOGY AND 
GEOLOGY 

Hammad (1980) divided Sinai into seven 
geomorphological units. These are; southern elevated 
mountainous district, central plateaux district (El-Tih 
and El-Egma), hilly district, north and northwest coastal 
plain district, marshy and sabkhas district, alluvial 

coastal plains district and lakes. The investigated area is  
part of the central plateau’s district and the alluvial 
coastal plains district. 

Stratigraphically, the study area is covered by 
exposed rock units varying from Lower Cretaceous to 
Quaternary, where most of these rock units are 
considered as water bearing formations. 

According to Shata (1956), Sadek (1959), Said 
(1962, 1990), Youssef (1969), Abd El Gawad (1970), 
Robson (1971), El Shazly et al. (1974), and Garfunkel 
and Bartov (1977), the major structures of the 
investigated area are dominated by normal and step 
faults. Generally, the downthrow of the faults ranges 
between few centimeters to several hundreds of meters. 
These faults may be related to synthetic or antithetic 
types. The synthetic type comprises all faults which are 
parallel to the Red Sea Graben, whereas the antithetic 
type is represented by the faults which are parallel to the 
Gulf of Suez and Gulf of Aqaba. 
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Fig. (1) : Location map of the study area 
 

DATA ACQUISITION AND ANALYSIS 
1. Data Acquisition: 

The investigated area has a surface covered by 
wadi fill deposits forming terraces in some parts of the 
main channel of wadi Gharandal and its tributaries. The 
width of the main channel ranges between few meters in 
the upstream to about 700m in the downstream, so, it is 
difficult to carry out a regular grid pattern of the 
electrical soundings. However, a reasonable coverage of 
the area was reached by conducting 35 Vertical 
Electrical Soundings (Fig.2). The distribution of these 
soundings is as follows: 27 soundings along the main 
channel and the delta and 8 in the tributaries (3 in Wadi 
Al-Salfa, 3 in Wadi Al-Ghelan and 2 in Wadi Wata). 

The Schlumberger array was used in the field 
work, where the current electrode half spacing (AB/2) 
starts from 1meter and increases successively to reach 
200m in the delta and 2000m in the rest of the area.  The 
field measurements were carried out using the earth 
resistivity meters TERRAMETER SAS 300 and SAS 
4000, which enable measuring the resistance “R” with 
high efficiency. 

2. Data Analysis: 
The field curves of the electrical sounding 

measurements were quantitatively interpreted to provide 
the geoelectrical parameters, i.e., the true resistivities 
and the corresponding thicknesses of the encountered 

geoelectrical layer at each sounding station. These 
parameters help in the construction of the geoelectrical 
cross sections and maps to delineate the subsurface 
geologic succession, structures and the groundwater 
occurrences. 

The quantitative interpretation was proceeded 
using the computer program “RESIST” (Van Der 
Velpen, 1988) for non- automatic iteration method in 
which the measured field data are compared with data 
calculated from an assumed model. The initial models 
were constructed depending on the available data from 
two drilled wells in the investigated area and the 
geologic map (G.S.E., 1994). 

RESULTS AND DISCUSSION 
The interpreted resistivities and thicknesses of the 

soundings were compared with the available geological 
and hydrogeological data to assign these resistivities to 
geoelectrical layers. With the help of the drilled wells 
and the geologic map, these geoelectrical layers were 
grouped as geoelectrical units to be equivalent to the 
geological formations. The lateral and vertical 
distribution of the geoelectrical succession, subsurface 
geologic structures and groundwater occurrence were 
clarified through the construction of 7 geoelectrical cross 
sections along the main channel of Wadi Gharandal and 
its tributaries (Figs.3-9). 

1. Geoelectrical succession 
The geoelectrical succession along Wadi 

Gharandal as well as its tributaries and delta consists of 
11 geoelectrical units distributed along the subsurface,  
where the old formations were detected at shallow 
depths at the upstream (east) and go deeper towards the 
downstream (west) due to the effect of dip and step 
faulting. The resistivities, thicknesses and lithology of 
these units are shown in Table 1. 

The description of the geoelectrical units from top 
to bottom is as follows: 

Geoelectrical unit “A”: 
It includes two geoelectrical layers. The first, “A1” 

consists of a group of thin layers forming dry wadi fill 
deposits of boulders, gravels sand, clay and silt. The 
resistivity and the thickness of each layer has been used 
for determining a reasonable integral electrical parameter 
(average transverse resistivity) which gives a unique 
expression for the resistivities of the geoelectrical layer 
“A1” at each VES station. The average transverse 
resistivity (ρ t) has been calculated as follows : 

ρt = ∑ ρi∗ hi / ∑ hi 
where (ρt) is the average transverse resistivity of a 

column of n layers, (ρi) and (hi) are the resistivity and 
thickness of each layer. 

The average transverse resistivity (ρt) of 
geoelectrical layer “A1” was found to range between 1   
ohm-m and 7659  ohm-m (Table 1) with a median 
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Table 1: Resistivities, thicknesses and lithology of the geoelectrical units 

Layer Resistiviy (  ohm-m) Thickness  (meter)  
Formation 

 
Lithology Minimum Maximum Minimum Maximum 

A1 1 7659 0.3 31 Quaternary Wadi fills 
A2 11 166 2.2 20 Wadi fills 

B1 167 40.4 Lower Miocene 
(Rudeis) 

 

Sand and Arg. 
Limestone 

B2 1 11 3 9 Clay 
C1 2 1247 0.3 19 

Lower Miocene 
(Nukhul) 

Calc. sand, 
sandstone, 

conglomerate and 
shale 

C2 2 107 3 45 

C3 0.4 4 ----------- ------------ 

D 26 28 9.2 11) Oligocene 
(Abu Zenima) 

Sandstone and 
siliceous  

conglomerate 
E1 2 7 11 30 Upper Eocene 

(Tanka ) 
Shaly Limestone 
and Gyps. Shale E2 23 66 19 36 

F1 98 160 23 47 Lower-Middle 
Eocene (Darat) 

Limestone, marl 
and,  shale F2 17 96 21 52 

G1 60) 2976 35 156 Lower Eocene 
(Minia) Cherty limestone 

G2 130 2471 ------------ ------------ L.E (Thebes) Limestone and 
chert 

H1 2 14 22 35 Sant.-
Coniacian  
(Matulla) 

Shale 

H2 23 51 31 47 Limestone, marl 
and sandy shale 

I1 361 2163 9 13 Turonian 
(Wata) 

Massive limestone 
and dolomite 

I2 70 112 11.3 41 Marl and 
limestone 

J1 5 60 15 50 

 
Cenomanian 

 
Galala (Raha) 

Calcareous shale 

J2 53 189 23.1 41 Limestone and 
marly limestone 

J3 7 49 28.1 82 Calcareous shale 

J4 308 15217 20 85.5 Limeston and 
marly limestone 

J5 22 113 ) 39.7 65 Calcareous  shale 
K1 192 1386 0.3 31 Lower 

Cretaceous 
(Malha Nubia 

Sandstone) 

Sandstone, clay 
and siliceous 

sandstone 

K2 47 195 65.6 83.2 

K3 129 376 ----------- ----------- 

Fig. (2): Location map of geoelectrical soundings stations, wells and 
geoelectrical  cross sections along Wadi Gharandal and its tributaries 



Youssef, et al. 78 

 

Fig. (3) : Geoelectrical cross section A-A’ along the main channel of Wadi Gharandal 

Fig. (4) : Geoelectrical cross sections A’-A” along the main channel of  Wadi Gharandal 
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Fig. (5) : Geoelectrical cross section A’’ –  A’’’   along the main channel of  
Wadi Gharandal 

 

Fig. (6) : Geoelectrical cross section A’’’ –  A’’’’ along the main channel of 
Wadi Gharandal 
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Fig. (9): Geoelectrical cross section C-D 
along Wadi Al-Salfa 

Fig. (8): Geoelectrical cross section     C-C’ 
along Wadi Al-Ghelan             

 

 

 
 
 

 

 

Fig. (7): Geoelectrical cross section B-B’ along Wadi Wata 
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resistivity value of 1473  ohm-m. The low resistivity 
values at some sounding stations in the delta of Wadi 
Gharandal are attributed to the presence of sabkha. The 
minimum thickness of this layer is 0.3 m and the 
maximum thickness is 31.4 m with general westward 
decrease (downstream). 

The second geoelectrical layer “A2” consists of the 
same lithology of the first geoelectrical layer “A1”, but it 
represents one of the main aquifers in the investigated 
area. This was confirmed by the data of nearby hand dug 
wells at some sounding stations. It shows a small range 
of resistivity values as compared with the upper one. Its 
resistivity varies from 11 ohm-m to 166 ohm-m.  
Generally, the resistivity of this layer decreases 
westwards (downstream). This may be attributed to the 
increase of the water salinity westwards as recorded 
from some wells, i.e., the salinity in the east at the hand 
dug well beside VES No.6 is 530 ppm, while it is 3000 
ppm in the west at the hand dug well beside VES No. 21.  
The thickness of this layer ranges between 2.2 m and 
20.1 m and decreases westwards (downstream). 

Geoelectrical unit “ B ”: 
This unit consists of two geoelectrical layers. 

Geologically, it is equivalent to Lower Miocene (Rudeis 
Formation). The upper layer “B1“ appears only in the 
delta at VES No. 22, where this formation outcrops at 
the contact between the main channel and the delta. The 
second “B2“ was recorded  in the main channel and its 
tributaries. The Miocene grits is the geological 
equivalent for layer “B1”, where it consists of sandy 
limestone and hard clayey limestone. This layer consists 
of a group of small layers having average transverse 
resistivity value of 166.7 ohm-m. The thickness of this 
layer is 40.4 m. The second geoelectrical layer “B2” was 
recorded between VES No. 16 in the east and VES No. 
22 in the west along the main channel and at the 
sounding stations of wadi Al-Salfa and wadi Al-Ghelan 
(Figs. 3-8). Geologically, this geoelectrical layer is 
equivalent to Lower Miocene clays of the Rudeis 
Formation, which forms the base of Miocene. It exhibits 
low resistivity values as compared to the upper one, 
where it ranges between 1ohm.m and 11 ohm-m with a 
median resistivity value of 5 ohm-m. The recorded 
thickness of this layer ranges between 3m and 9m. 

Geoelectrical unit “C”: 
Geologically, this unit is equivalent to Lower 

Miocene (Nukhul Formation) which consists of 
calcareous sand, sandstone, conglomerates and minor 
shale as indicated from the cutting samples of the 
recently drilled well No. 3 beside VES No. 21. 
According to its lithology and resistivity, it can be 
classified into three geoelectrical layers (“C1”, “C2” and 
“C3”). 

The upper layer “C1” consists of a number of thin 
layers, with average transverse resistivity values ranging 
between 2 ohm-m and 1247 ohm-m with median 
resistivity value of 253 ohm-m. The low resistivity 

values of this layer are attributed to the presence of 
sabkha at these locations, while the high resistivity 
values at the other stations are attributed to the dry 
nature of this layer. The thickness of this layer varies 
from 0.3m to 19m. (at VES No.7 beside well No.1). 

The second geoelectrical layer “C2” extends from 
VES No. 16 in the east to VES No. 22 in the west along 
the main channel in addition to all the stations of Wadi 
Al-Salfa, Wadi Al-Ghelan and the delta. Its resistivity 
varies from 2 ohm-m to 107 ohm-m. The thickness of 
this layer varies from 3m to 45.2m  (well No.3). 

The third geoelectrical layer “C3” consists of sand 
and sandstone of Nukhul Formation and was detected 
only at the sounding stations of the delta. Its resistivity 
ranges between 0.4 ohm-m and 4 ohm-m with a median 
resistivity value of 1.2 ohm-m. The low resistivity values 
of this layer are attributed to the presence of highly 
saline water. 

Geoelectrical unit “D ”: 
This geoelectrical unit corresponds to Oligocene 

Tayiba red beds (Abu Zenima Formation), which 
consists of sandstone, siltstone, occasionally mudstone 
and conglomerate. It is present only at VES numbers “ 
14” and “15” along the area of study. It attains resistivity 
values of 26 and 28 ohm-m (Table 1). The thickness of 
this layer ranges between 9.2m and 10.6 m.. 
Geoelectrical unit “ E”: 

This geoelectrical unit comprises 2 geoelectrical 
layers (E1 and  E2). Geologically, it is equivalent to 
Tanka  Formation of the Upper Eocene which is 
composed of argillaceous limestone and gypseferous 
shale intercalation. It has been recorded at 14 sounding 
stations, where it is overlain by unit “D” at VES Nos. 14 
and 15 and by geoelectrical layer “C3” at the other 
stations. It extends from VES No. 21 in the west to VES 
No. 14 in the east along the main channel and at all the 
stations of Wadi Al-Salfa and Wadi Al-Ghelan. The 
resistivity of the first layer “E1” ranges between 2 ohm-
m and 7 ohm-m with a median resistivity value of  4.4 
ohm-m. The low resistivity values of this layer may be 
attributed to the presence of gypseferous shale of Tanka 
Formation. Its minimum thickness is 11.3 m, while its 
maximum thickness is 30 m. 

The second geoelectrical layer “E2” has resistivity 
values ranging between 23 ohm-m and 66 ohm-m with a 
median resistivity value of 43 ohm-m. The recorded 
resistivity values of this layer reflect, to a great extent its 
lithological nature. The low resistivity values (less than 
30 ohm-m) are attributed to the increase  of  the shale  
ratio,  whereas  the  high  resistivity  values ( >30 ohm-
m) are attributed to the increase of limestone. Its 
thickness varies from 19m to 35.6 m. 

Geoelectrical unit “F”: 
This unit comprises two geoelectrical layers (F1 

and F2) corresponding to Darat Formation of Lower-
Middle Eocene (limestone, marls and shale). 
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The upper geoelectrical layer “F1” extends along 
the main channel from VES No. 21 in the west to VES 
No. 13 in the east and also along the sounding stations of 
Wadi Al-Salfa and Wadi Al-Ghelan. Its resistivity ranges 
between 98 ohm-m and 160 ohm-m with a median 
resistivity value of 123 ohm-m. The relative high 
resistivity values (98-160 ohm-m) of this layer, may be 
attributed to the increase of limestone ratio over that of 
marl and shale. The minimum thickness of this layer is 
22.7 m, whereas the maximum thickness is 46.9m. 

The second geoelectrical layer “F2” has the same 
extension of the upper one, but exhibits low resistivity 
values, which may be due to the increase of shale and 
marl ratio over that of limestone. The minimum recorded 
resistivity value is 17 ohm-m, while the maximum 
resistivity value is 96 ohm-m with a median resistivity 
value of 60 ohm-m. Its thickness varies from 21.3 m to 
52.1m. 

Geoelectrical unit “G”: 
The geoelectrical unit “G“ is equivalent to the 

Lower Eocene limestone and includes two geoelectrical 
layers. The upper layer “G1“, corresponds to Minia 
Formation (limestone, chalky in its upper part), whereas 
the lower one “G2” is equivalent to Wasit (Thebes) 
Formation, which consists of hard limestone with bands 
and concretions of chert (G.S.E, 1994). 

The first appearance of the upper geoelectrical 
layer “G1” is at VES No.12 and extends westwards 
along the main channel. It is also recorded at the 
sounding stations of Wadi Al-Salfa and Wadi Al-Ghelan. 
It has resistivity values ranging between 60  ohm-m and 
2976  ohm-m with a median resistivity value of 549  
ohm-m. Its thickness ranges between 35.3 m and 155.7 
m with a general increase westwards. 

The lower geoelectrical layer “G2“ consists of 
limestone with chert bands.  It has high resistivity values 
as compared to that of the upper one, where it ranges 
between 130 ohm-m and 2471 ohm-m. The lower 
surface of this layer was not defined. 

Geoelectrical unit “H”: 
This geoelectrical unit is equivalent to the Matulla 

Formation of Santonian- Coniacian, which is composed 
of sandy shale with phosphatic marl and limestone 
intercalation with dominant shale at the top. This unit is 
differentiated into two geoelectrical layers (H1 and H2). 
The upper geoelectrical layer “H1” has resistivity values 
between 2  ohm-m and 14  ohm-m.  This layer 
corresponds to the upper layer of the Matulla Formation 
(shale). The minimum thickness of this layer is 22 m , 
whereas the maximum thickness is 34.7 m. 

The lower geoelectrical layer “H2“ corresponds to 
the lower part of the Matulla Formation, which consists 
of limestone, marl and sandy shale. Its resistivity ranges 
between 23 ohm-m and 51 ohm-m and has a thickness of 
30.8 - 46.9 m. 

Geoelectrical unit  “I”: 
It overlies the geoelectrical unit “H” including two 

geoelectrical layers (I1 and  I2). Geologically, it is 
equivalent to Wata Formation, which is made up of  
massive limestone and dolomite with minor marl and 
shale. The upper geoelectrical layer “I1” exhibits 
resistivity values ranging between 561 ohm-m and 2163 
ohm-m. The high resistivity values confirm the surface 
exposure of this layer (massive limestone and dolomite), 
where it is exploited in this  location through mining 
processes. Its thickness is 8.8-30m . 

The second geoelectrical layer “I2” has lower 
resistivity values with respect to the upper layer, where it 
ranges between 70 ohm-m and 112 ohm-m. Its thickness 
varies from 11.3m to 40.6 m, with a general increase 
westwards. 

Geoelectrical unit “J”: 
This unit is  equivalent to Galala (Raha) Formation 

of Cenomanian age. According to the exhibited 
resistivity values and their correlation with the 
lithological data of the drilled wells Nos.1 and 2 beside 
VES Nos.7 and 8 consequently, this unit can be 
differentiated into 3 calcareous shale layers (“J1”, “J3” 
and “J5”) alternating with 2 limestone and marly 
limestone layers (“J2” and “J4”), respectively,  in 
addition to a sandy shale layer at the bottom (“J6”). 

The geoelectrical layers “J1”, “J3” and “J5” are 
made up of the same lithology (calcareous shale) but 
with different ratios of the calcareous fraction. They 
have resistivity ranges of 5-60 ohm-m, 7-49 ohm-m and 
22-113 ohm-m, respectively. On the other hand they are 
15.3-50.44m, 28.4-82.2m and 39.7-65m thick, 
respectively. 

The other two geoelectrical layers “J2” (53-189  
ohm-m and 23.1-42.3m thick) and “J4”  (308-15217  
ohm-m and 20-85.5m thick) consist of limestone and 
marly limestone, while the last geoelectrical layer “J6” 
(7-20 ohm-m) consists of sandy shale with undetected 
base. 

Geoelectric unit “K”: 
This unit is equivalent to the oldest formation in 

the geoelectrical succession (Nubian sandstone “Malha 
Formation” of Lower Cretaceous) and  was detected only 
at the extreme eastern portion of the main channel of 
Wadi Gharandal (upstream). According to the resistivity 
values, this unit can be differentiated into three 
geoelectrical layers (“K1”, “K2” and “K3”).  The  
resistivity ranges of these geoelectrical layers are: 192-
1386 ohm-m, 47-195  ohm-m and 129-376  ohm-m, 
respectively. The thickness ranges of  the geoelectrical 
layers “K1” and  “K2” are: 75.1-89.7m  65.6-83.2 m 
respectively, while the base of the third geoelectrical 
layer ”K3” was not detected. 

 



Geoelectrical Survey to Delineate 83 

2. Groundwater occurrence 
Based on the available data of the drilled wells 

Nos. 1, 2 and 3 (Fig.2) and the resistivity values of the 
aforementioned geoelectrical units, groundwater occurs 
in different types of lithological compositions and is 
present under unconfined or confined conditions. These 
aquifers can be discussed as follows (from top to 
bottom): 

Quaternary aquifer is represented by the 
geoelectrical layer “A2”, which consists of wadi 
deposits. This aquifer occurs under unconfined condition 
and is considered as the main aquifer in the investigated 
area. The maximum depth to water table is 31.3m, while 
the water reaches the ground surface at the western part 
of the main channel between VES No. 21 and VES No. 
22.  Its thickness ranges between 2.2 m and 20.1m (at 
VES No.7 beside drilled well No.1). The water salinity 
of this aquifer increases westwards (downstream), where 
the measured salinity at a hand dug well beside VES No. 
6 in the east (upstream) is 530 ppm and increases 
westwards (downstream) to reach 3000 ppm at a hand 
dug well beside VES No.21. 

Lower Miocene aquifer corresponds to the 
geoelectrical layer “C2” of Nukhul Formation, which 
consists of calcareous sand, sandstone, shale, marl and 
conglomerate interbeds. The water in this layer occurs 
under confined condition in the main channel as well as 
the tributaries and under unconfined condition in the 
delta. 
1. Oligocene aquifer is represented by the geoelectrical 

unit “D” (Taiyba Formation) and consists of 
sandstone, siltstone, occasionally mudstone and 
conglomerates. 

2. Calcareous aquifer is made up of the Eocene and 
Upper Cretaceous sediments, including 5 water 
bearing formations represented by the geoelectrical 
layers F1, F2, G1, I2 and J2. The thickness of these 
layers increases generally westwards, in the same 
direction of the throw of the step faults. 

3. Nubia sandstone aquifer is the last water bearing and 
is represented by the Lower Cretaceous Malha 
Formation in the eastern portion of the study area 
where two water bearing layers were detected. These 
two water bearing layers are represented by the 
geoelectrical layers “K2” and “K3”. They are 
connected and lie beneath an upper confining bed of 
high resistivity (sandstone “K1”). The thickness of the 
upper water bearing layer “K2” increases westwards 
from 65.6 m to 83.2 m. 

3. Geological structure and its impact on 
groundwater occurrence 

It is clear from the constructed cross-sections that 
the study area is affected by 10 normal and step faults 
along the main channel (F1-F9) and Wadi Wata (F10) as 

seen on cross-sections A-A`, A’-A”, A’-A”’, A”’-A”” 
and B-B’ (Figs.3-7). The downthrows of (F1- F8) are 
towards the downstream (westward), while that of “F9” 
is towards the east. 

These faults play an immense role in the 
occurrence of the groundwater in the investigated area. 
The effect of these faults on the groundwater occurrence 
can be discussed as follows: 
1. The normal fault “F1”, uplifted the sandstone of 

Malha Formation (unit K) against  the shale and 
limestone confining beds (layers “J4” and “J5”) of 
Raha (Galala) Formation at its downthrown side at 
the west,  Consequently, these impervious layers 
prevent the movement of the groundwater towards 
the west (see cross section, Figs.3-8). 

2. The faults (F2-F8) with their throw westwards 
(downstream), brought the older formations deeper 
below the younger ones, with an increase in their 
thickness in the same direction. 

3. Some of the faults led to a partial communication 
between the water bearing formations. 

4. The water pond found at the downstream of Wadi 
Gharandal between VES No. 21 and VES No. 22, 
occurs due to the action of the normal fault “F8” 
which led to the presence of the saturated wadi fill 
layer “A2” in the upthrown side against sandy 
limestone and hard clayey limestone layer of unit 
“B” in the downthrown side. Therefore it acts as a 
wall against the wadi fill aquifer (layer “A2”) and 
forced the water to flow on the surface instead of 
further moving westwards in the delta. 

Recommendations 
From the above mentioned geoelectrical study, it is 

recommended that: 
1. A hand dug well tapping  the saturated wadi fill 
deposits (geoelectrical layer A2) is recommended at VES 
No. 29 in Wadi Al Ghelan where it exhibits high 
resistivity (142.5  ohm-m), which in turn reflects 
brackish water and has a suitable saturated thickness 
(17.9 m). 
2. Drill wells penetrating the Lower Miocene Nukhul 
Formation (which corresponds to geoelectrical layer 
“C2”) at VES stations Nos. 16 and 18 in the main 
channel and at  VES Nos. 23, 24 and 25 in the delta. 
3. Drill wells penetrating the Eocene water bearing 
layers at the VES stations of low resistivity values 
(probable presence of fractured limestone)  
corresponding layer “F1” at VES Nos. 14, 15 and 19 and  
layer “G2” at stations Nos. 12 and 19. 
4. Drill well penetrating the Nubia sandstone of Lower 
Cretaceous (Malha Formation) at VES No. 5, where a 
suitable thickness of expected brackish water exists 
(geoelectrical layers K2 and K3). 



Youssef, et al. 84 

REFERENCES 
Abdel Gawad, M. (1970): The Gulf of Suez, a brief 

review of  stratigraphy and structure, Phil. Trans. 
Roy. Soc. Lond., A267, pp. 41-48. 

M.M.,Salman, A.B.and El Rakaiby, M. (1974): 
Geology of Sinai Peninsula from ERTS-1 satellite 
images, ASRT, Remote  Sensing Project, Cairo, 
Egypt, 20 p. 

Garfunkel, Z. And Bartov, Y. (1977): The tectonics of 
the Suez rift. Geol. Sur. Israel, Bull. 71, 44 p. 

Geologic Survey of Egypt (G.S.E). (1994): Geologic 
map of Sinai (sheet3). 

Hammad, F.A. (1980): Geomorphological and 
hydrogeological aspects of Sinai Peninsula, 5th 
African Conference, A.R.E., Ann. Geol. Surv. 
Egypt, Vol.10, pp.807 - 817 . 

Hamza, F.H. (1988): Miocene litho-and biostratigraphy 
in West Central Sinai, Egypt. Middle East 
Research Center, Ain Shams Univ., Earth Science 
Series, Vol. 2, pp. 91-103. 

Robson, D.A. (1971): The structure of the Gulf of Suez 
(Cylsmic) rift with special reference to the eastern 
side, Jour. Geol. Soc., London, Vol. 127, part 3, 
pp. 247-276. 

Sadek, H. (1959): The Miocene in the Gulf of Suez 
region (Egypt), Geol. Survey Egypt,  Cairo,  
118 p. 

Said, R. (1962): The Geology of Egypt, El Sevier Publ. 
Co., Amsterdam,  New York, 377P. 

_______(1990): The Geology of Egypt . A.A. Edit- 
Balkema, Rotterdam, 

Rookield, 734P. 
Shata, A. (1956): Structural development  of the Sinai 

Peninsula, Egypt, Bull. Inst., Desert de 
 Egypt, TomVI, No.2, pp. 117- 156. 

Van Der Velpen, B.P.A. (1988): “RESIST”, version1.0, 
a package for the processing of the resistivity 
sounding data:  M.Sc. Research Project, ITC, Deft, 
the Netherlands. 

Youssef, M.I. (1969): Structural pattern of Egypt and its 
Interpretation, Am. Assoc. Petr. Geol., Bull., Vol. 
52, No. 4, pp. 601-614. 


	غلاف الجمعية الجيولوجية
	EDITORIAL BOARD
	Editor-in-Chief:
	Prof. Dr. Selim Zeidan

	Associate Editors:
	Prof. Dr. Salah El-Deen Mousa
	Prof. Dr. Salah Mahmoud
	Correspondence:
	7 El – Obour Buildings, Flat 85
	Cairo, Egypt
	Email:egs@link.net



	A Scientific International Journal Published By

	WELCOME TO CAIRO
	Welcome to Cairo 2005 Conference

	EGS Board التالى
	Family Names given in Alphabetical order

	CONTENTS
	CONTENTS
	Structure and Evolution of North African Passive Margin Grust: as Inferred from 2-D Gravity Modeling of Nile Delta and its Surrounding Areas, Egypt,  S. R. Salem, S. O. El-Khateeb, and M. F. Mousa
	Analysis of the Bouguer Gravity Data of Northwestern Sinai Basin Using the Horizontal Gradient Magnitude, S. O. Elkhateeb
	The Contribution of Geoelectrical Investigations in  Delineating the Shallow Aquifer in Wadi  El-Natrun Area, Western Desert, Egypt, A.M.S. Abd El-Gawad, and A. I., Ammar 
	Geoelectrical Study on the Groundwater Occurrence in the Area Southwest of Sidi Barrani, Northwestern Coast, Egypt, S.M. Abdel-Monem, K. Sakr, A. Hassoup, S. Mahmoud, A. Tealeb, Hosny M. M. Ezz El- Deen, Al Abaseiry Abdallah Abdel Rahman and Mostafa S. M. Barseim
	Geoelectric Resistivity Sounding for Groundwater Evaluation: Two Field Examples, Yehia E. Abdelhady, Essam A. Morsy and Sherif M. Hanafy
	Geoelectric Study on Quaternary Groundwater Aquifers in Northwest Sinai, Egypt, Elkhedr H. Ibrahim, Mohamed R. Shereef, Ahmed A. El Galladi, and Laust B. Pederson
	Geoelectrical Survey to Delineate the  Extension of the Water Bearing Formations in Wadi Gharandal, Southwest Sinai, Egypt, Ahmed M. A. Youssef,  Talaat A. Abdellatief, Salah El Din  Mousa, and Ayman M. M. Al Tamamy
	Contributions to the Hydrogeoelectrical and Hydrogeochemical Characteristics of the Miocene and Fractured Basement Aquifers at Halaib, South-Eastern Desert of Egypt, Fathy R. Galal and Nagaty M. El-Amir
	Moment Tensor Component of the Gulf of Suez Earthquakes, Abu Bakr A. Shater and M. El- Amin
	Crustal Velocity Structure Beneath Aswan Area by Joint Hypocenter Determination (JHD) Method, Abu bakr A. Shater, I.A. Marzouk, and H.M. Hussein
	Crustal Deformation Measurements and Seismicity of the Middle Part of the Nile Valley in Egypt, S.M., Abdel-Monem K. Sakr, A. Hassoup, S. Mahmoud, A. Tealeb, M. Al-Ibiary, and M. Mansour
	Integrated Geophysical and Hydrogeological Studies on the Quaternary Aquifer at the Middle Part of El Qaa Plain, SW Sinai, Egypt, M. A. A. Sayed, M. A. El-Fakharany, and M. F. Hamed
	Combined Geophysical Techniques for Cavity Detection, Yehia E. Abdelhady, Sherif M. Hanafy, Essam A. Morsy, and Hany S. Mesbah
	Seismic Petrophysical Analysis of the Meandering Fluvial Sandstone Reservoirs of the Middle Frio Formation, Stratton and Agua Dulce Fields, South Texas, USA, Hamed Zeidan El-Mowafy
	Juxtaposition and Fault Seal Analysis of Some Mixed Clastic Reservoirs in Egypt, Aref  Lashin and Mohamed Abd El-Aal
	Density Effects on Seismic Reflectivity of the Upper Cretaceous Rock Units in the North of Qarun Lake, Northeast Western Desert, Egypt, Wafaa El-Shahat Afify
	Geological and Environmental Considerations for Radioactive Waste Disposal in Egypt, M.A.H. Abdel Aziz, F.S. Tawfik, and A.H.Attia

	1
	2
	3
	4
	5
	6
	7
	8
	Ahmed M. A. Youssef*,  Talaat A. Abdellatief*, Salah El Din  Mousa**,  and Ayman M. M. Al Tamamy*
	GENERAL GEOMORPHOLOGY AND GEOLOGY
	DATA ACQUISITION AND ANALYSIS
	RESULTS AND DISCUSSION
	The average transverse resistivity ((t) of geoelectrical layer “A1” was found to range between 1   ohm-m and 7659  ohm-m (Table 1) with a median
	Recommendations


	Layer
	Resistiviy (  ohm-m)
	Formation
	Lithology
	Minimum
	Maximum
	Minimum
	Maximum

	Clay
	D

	G1
	Sant.-Coniacian  (Matulla)
	Limestone, marl and sandy shale

	Cenomanian
	Galala (Raha)
	Calcareous shale



	Limestone and marly limestone
	Limeston and marly limestone

	9
	Fathy R. Galal and Nagaty M. El-Amir
	الخلاصـة: يوضح العمل الحالى ولأول مرة الخصائص الهيدروجيوكهربية والهيدروجيوكيميائية للمياه الجوفية لكل من خزانى الميوسين وصخور القاعدة المتشققة بوادى إيكوان والمناطق المجاورة له. ويمثل هذا البحث جزءاً من الأعمال الحقلية المستفيضة التى تم تخطيطها وتنفيذ...
	INTRODUCTION
	GEOLOGICAL SETTINGS
	RESULTS AND DISCUSSION
	Qualitative Interpretation
	Concealed Geological Structures



	10
	**Mamdouh A. Morsy and *Mahmoud A. El Hefnawy
	دراسة الخصائص الاضمحلالية للموجات السيزمية حول منطقة خليج السويس- مصر
	INTRODUCTION
	Data Acquisition and Analysis
	SHDW    0.03           0.10         0.14          0.22        0.05
	Summary and Conclusion
	Acknowledgements
	REFERENCES



	0.030

	11
	Abu Bakr A. Shater and M. El- Amin
	INTRODUCTION:

	12
	Abu bakr A. Shater, I.A. Marzouk, and H.M. Hussein
	INTRODUCTION:
	Joint  Hypocenter  Determination (JHD) Method
	Data
	Procedure
	Results


	13
	Abdel-Monem S.M*., k. SAKR*, A. Hassoup*, S. Mahmoud*, A. TEALEB*,  M. Al-Ibiary** and M. Mansour*
	INTRODUCTION:
	2. Seismicity
	2.1. The focal mechanism solutions
	The focal mechanism solutions are obtained for the 14 December 1998 and 4 June 2003 earthquakes on the basis of the seismogram records of the National Seismic Network. The other events recorded from the study area are of smaller magnitude and have bee...
	3.  GPS measurements in the middle part of the Nile Valley
	3.1. Data analysis
	4. Results and Discussion
	5. Conclusion



	Fig. 1:  Regional structural map of Egypt and seismicity within the study area.

	14
	M. A. A. Sayed *, M. A. El-Fakharany ** and M. F. Hamed *
	INTRODUCTION:
	b- Quantitative interpretation of sounding curves:
	c- Representation of the results:
	The depth to water contour map (Fig. 10) indicates that high water depth (>60m) is recorded at the East and the lower one (<1m) is detected at the southwest. The water level contour map (Fig. 11) shows that high water level (22m) is recorded at east o...
	The aquifer parameters involve transmissivity, hydraulic conductivity and storage coefficient. The study of the hydraulic parameters of any aquifer define the characteristics of that aquifer and helps in recognizing its potentiality. This is considere...
	The authors applied Jacob's time drawdown method (1947) and Theis recovery method (1935) to recalculate the aquifer hydraulic parameters from the pumping test data of wells Nos. 3, 4, 5, 6, and 25. Also, the results of some wells, which were previousl...
	The hydraulic conductivity of the aquifer ranges between <10 and 71.5 m/day (Fig. 12) and the transmissivity values range between 100 and 1900 m2/day (Fig. 13 ). This points out to an aquifer of moderate to high potentiality. High values of hydraulic ...
	c- Well Hydraulic Parameters of Selected Wells



	15
	Yehia E. Abdelhady*, Sherif M. Hanafy*, Essam A. Morsy* and Hany S. Mesbah**

	16
	Hamed Zeidan El-Mowafy
	INTRODUCTION:
	Petrophysical evaluation was performed for the 36 wells having complete sets of well logs (gamma ray (GR), neutron (NPHI), density (RHOB), and resistivity (SN, ILM, ILD)).  Out of these 36 wells 31 wells were drilled into the hanging wall rollover ant...
	The calculated effective porosities of the F11 sandstone facies in the BEG area range from 7% to 27 %. The relationship between seismic amplitude and effective porosity is illustrated in Fig. 14. There is a poor correlation (correlation coefficient of...


	17
	**  Geology Department, Faculty of Education, Ain Shams University.
	INTRODUCTION
	DATASET ANALYSIS
	Logging Data
	Seismic Data
	ALGORATHMIS USED IN FAULT SEAL ANALYSIS
	1. Rock Types Prediction
	2. Juxtaposition Diagrams
	These diagrams are drawn to illustrate the cross-fault reservoir juxtaposition which indicates the different types of rocks juxtaposed against one another. The stratigraphic juxtapositions at any point on the diagram can be established by tracing the ...
	3. Clay Smear Potential (CSP)
	Fig. (2): Clay smear potential.
	4. Shale Smear Factor (SSF)
	Fig. (3): Shale smear factor.
	5. Shale Gouge Ratio (SGR)
	Fig. (4): Shale gouge ratio.
	3-D PROPERTY DIAGRAMS
	1. Permeability Diagram
	2. Sealing Capacity Diagram
	3. Relative Areas of Fault Rocks Diagram
	APPLICATIONS
	Fig. (5): Location map of the study areas.
	CASE 1: WEST ABU QIR GAS FIELD
	Fig. (6): Seismic section cutting through the study wells in West Abu Qir area.
	1. Petrophysical Analysis
	2. Sealing Analysis
	CASE 2: (ABU SENNAN -GPT FIELD)
	1. Petrophysical Analysis
	2. Sealing Analysis
	CASE 3: ABU MADI-El QAR’A GAS FIELD

	1. Petrophysical Analysis
	2. Sealing Along Paleo-Highs
	3. Sealing Along Paleo-Lows (Channel Fills)
	CALIBRATION OF SEAL PARAMETERS WITH PRESSURE DATA
	SUMMARY AND CONCLUSIONS
	REFERENCES


	Depth
	W. A. Qir -1X
	GPT-1
	Abu
	Madi-9

	18
	Wafaa El-Shahat Afify
	INTRODUCTION:

	19
	M.A.H. Abdel Aziz, F.S. Tawfik, and A.H.Attia,
	INTRODUCTION:




