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 تسطحیة المكتشفة فى انجراف مجرى وادى النیل دور الفوالق التكتونیة التح
 باستخدام معطیات الجهد ،مصر ،بین منطقة المنیا وبنى سویف

ــة ذا كانـــت المظـــاهر الممیـــزة إفـــى حالـــة  الأرضـــیةضـــى التكتـــونى المـــؤثر علـــى القشـــرة لوك الأر ســـویات المختلفـــة ربمـــا تمثـــل الإن صـــورة التصـــدع عنـــد المســـت :الخلاصــ
فــى الدراســة الحالیــة لتتبــع المظــاهر التركیبیــة لــوادى النیــل بــین  Euler Deconvolutionتــم تطبیــق تقنیــة  .لانحرافــات دالــة للجهــد الكلــى المــؤثرلمجموعــة معطلــة مــن ا

اتجــاه قى) ریقــى الشــر جنــوب (الخــف الاف –هــى فوالــق تتجــه تقریبــا شــمال  أساســاً المظــاهر التركیبیــة و   .كــم ٢,٦٣كــم الــى  ٠,٢٩المنیــا وبنــى ســویف . یتــراوح العمــق بــین 
بعــاد. ســجلت ثــلاث نقــاط إلتــواء بالنســبة تــارة وكــذلك تقنیــة تحلیــل ثلاثــى الأبامتــداد بعــض القطاعــات المخ الأبعــادخلــیج الســویس . تــم تطبیــق تقنیــة نمــوذج القشــرة ثلاثــى 

وتقـع نقطـة  )مـن شـمال غـرب الـى شـمال شـرق تقریبـا عنـد بنـى مـزار تقـع نقطـة إلالتـواء الاولـى جنـوب سـمالوط (حیـث تغیـر المجـرى ؛لاتجاه المجرى الرئیسـى لـوادى النیـل
(حتـى مغاغـة) وتبـدأ النقطـة الثالثـة مـن مغاغـة إلـى الفشـن حیـث غیـر النیـل مجـراه نحـو الشـرق  جنـوب تقریبـاً  –الالتواء الثانیة عند بنى مزار حیث تغیر الاتجاه الـى شـمال 
جنـوب جنـوب غـرب حیـث عملـت  –مرتفعـة كبیـرة تقـع الـى الشـرق مـن مدینـة الفشـن باتجـاه شـمال شـمال شـرق  باتجاه شمال شرق (عند بنـى سـویف). توجـد كتـل صـدعیة

نطاقـات قصـیة كبیـرة عنـد بنـى سـویف). تـم الكشـف عـن سـتة كحاجز طبیعى أو شبع حاجز وكانت مسئولة عن تغیر مجرى وادى النیل نحو الشرق باتجـاه شـمال شـرق ( 
. وتعـد منـاطق القـص هـذه المسـئولة عـن الصـخور البازلتیـة المنحوتـة التـى تقـع غـرب بنـى مـزار ومسـئولة عـن الینـابیع عمیقـاً  فالقاً  عة عشرةسب لفوالق مضربیة منزلقة وكذلك

عمیقـة وكبیـرة یقـع أحــد  ث فوالـقالواقعـة غـرب الفشـن وعـین الریــان البحریـة وعـین الریـان الوسـطانى وعــین الریـان القبلیـة. یبـدو أن المجـرى الرئیســى لنهـر النیـل قـد تـأثر بــثلا
ذا علــى ان المجـرى الرئیسـى لنهــر هـذه الفوالـق نحـو الشــرق مـن النهـر ویتواجـد الثــانى عنـد الجهـة الغربیــة بینمـا یحتـل الفـالق الثالــث الجـزء المركـزى لــوادى النیـل . ویبـرهن هـ

 محكوم بقوة بالفوالق التكتونیة التحتسطحیة الموازیة له. یلالن

ABSTRACT: The faulting picture at different levels might represent the geotectonic behavior affecting the earth's 
crust in a manner  that the characteristic features of a given set of anomalies are related to certain function of the total 
affecting stress. In the present study, the Bouguer gravity and the reduced to the pole (R.T.P.) magnetic maps are 
analyzed using second vertical derivative method for clearing the shallow local structures. The depth to the regional 
and residual components are determined using power spectrum analysis technique and  2.5-D modeling program. 
Magnetic anomalies are analyzed into regional and residual components using Geosoft program. Both Bouguer gravity 
and R.T.P. magnetic maps are structurally  analyzed for revealing subsurface faults. The structural features are mainly 
faults having E-W (Tethyan trend), N-S (East African Rift Trend), ENE-WSW (Syrian Arc Trend), NW-SE (Gulf of Suez) 
and NNE-SSW (Gulf of Aqaba trend) are prevailed. 2.5-D modeling technique was applied along one selected profile 
on the Bouguer map. Finally, the interpreted structural map of the studied area is intensively analyzed showing 
different subsurface elements affecting the studied area. Three inflection points along the main course trend of the Nile 
Valley are recorded; the first lies at south of Samalut (changed from NW to nearly NE to Beni Mazar), the second lies 
at Beni Mazar where the trend changes to nearly N-S direction (to Maghagha), and the third point started at Maghagha 
and El-Fashn where the Nile changes its course toward the east with NNE trend (at Beni Suief).  
Six major shear zones of strike-slip faults and about seventeen deep faults were revealed. These shear zones are 
responsible for the erupted basaltic rocks west of Beni Mazar. The spring located at west of El-Fashn and Ain El-Rayan 
El-Baharyia, Ain El-Rayan El-Wastanya and Ain El-Rayan El-Qeibliya. The main course of the Nile River seems to be 
affected by three major deep faults, one of them lies to the east, the second is present at the western side while the third 
fault occupies the central part of the Nile Basin. The surrounding uplifted igneous and hard sedimentary rocks play also 
an effective role in detection Nile River course. This proves that the main course of the Nile River is strongly controlled 
by subsurface tectonic faults parallel to it. 

INTRODUCTION
The present study is mainly devoted to the 

investigation of subsurface structures affecting the 
studied area that located between lat. 28.00 to 29  05 
N and long 30. 00 to 31  30 E. Fig (1). Comprises, a 
part of the Nile Valley between El-Minya and Beni 
Suief. 

Integration of the available geophysical data in 
the form of Bouguer and aeromagnetic anomaly maps 
as well as surface geological and drilled boreholes 
information portrayed the main structural features 
prevailed the subsurface of this area.  
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The Nile Valley represents a very important 
source of hydrocarbons accumulations as it contains 
many oil basins as, El-Gendy Basin, Assuit Basin and 
Dyrut Basin. These basins have very thick 
sedimentary successions since Eocene to Tertiary 
ages. The Nile River runs in a zigzag line since very 
long time having a potential effects for oil and 
minerals explorations.  

 

The present study try to answer the question 
which is why the Nile River changes its course more 
than one time, from nearly N-S, NNW-SSE, N-S, 
NNE- SSW and N-S trends? For answer this 
question, the potential aeromagnetic and Bouguer 
gravity maps are used as a main geophysical source. 
The aeromagnetic map was transformed into reduced 
to north (R.T.P) magnetic map using Geosoft 
program. Both Bouguer and R.T.P. magnetic maps 
are structurally traced for detection main subsurface 
structures. For more clearance of residual effects, 
both, these maps are analyzed using second vertical 
technique. The R.T.P magnetic map of the studied 
area was separated into regional and residual 
components using Geosoft technique.  

Depth determination to the shallow, local structures 
and deep, large-seated elements was achieved using 
power spectrum analysis technique.  

The 2.5-D modeling technique also applied along 
three selected profiles A-A, B-B and C-C, on the 
Bouguer and R.T.P. magnetic maps for depth 
determination to shallow and deep structure and detection 
the average densities of subsurface formations.  

Finally, the interpreted subsurface tectonic 
structures map was analyzed showing various structural 
elements as faults, horsts, grabens (sedimentary basins) 
and shear zones.  

THE GEOLOGICAL SETTING 
1-Stratigraphy:  

The geological map of the studied area, Fig. (2) 
shows the distribution of different geological 
formations present in the studied area from Eocene to 

Tertiary ages which represents a part of the Nile 
graben. The clastic Jurassic, Cretaceous and Tertiary 
rocks are the main rock units encountered in some 
deep- drilled wells as WD57-1 (Western Desert), 
WD38-1 and El-Nashfa-1 wells. WD57-1 (lat. 29 27  
42 and long. 29 31 03 E.), The depth to the basement 
is 9809 feet. WD38-1 (latitude 29  38  45 N and 
longitude 30 05 36 E), it has a thickness 9715 feet. 
The productive succession is the Jurassic sediments 
in both wells. The discovered oil company is the 
"FAPCO". The Nashfa-1 well lies at lat. 28  29  30 
and long. 30 11 00 with the total depth to the 
basement about. 2404 feet. AMOCO oil company has 
discovered the last well. 

The outcropping faults are appear at the eastern 
side of Nile River. The Jurassic rocks represent the 
oil productive source in the previous mentioned 
wells, which can be subdivided into four formations 
as follows from base to top.  

 
a) The Rass Qattara Formation.  
b) The Wadi El-Natrun Formation  
c) The carbonate Khatattaba Formation.  
d) The Mssajid Formation.  

The majority of Cretaceous rocks are 
unconformity overlying the Jurassic rocks. These 
Cretaceous units include; Shaltut, Alamein and 
Kharita formations. The Eocene limestone covers the 
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major parts of the plateau on both sides of the Nile 
valley.  
2-  Structural setting:  

Beadnell (1900) and Hume (1910) believed that 
the Nile Valley development as an erosional feature 
running in N-S gentle syncline. However, Suess 
(1904) and Lawson (1927) related the parallelism of 
the Nile to the Gulf of Suez and the clear cut nature 
of the scarps boardering the Nile Valley as indicators 
of trough- faulting. Said, 1962 and 1982 revealed 
that, the Nile Valley course is a graben structure 
bounded by numerous cliffs and Eocene plateau at 
the middle part of its course. Gorskov, 1963 
mentioned that the Nile Valley lies along a seismo 
active belt.  

Youssef (1968) stated that the studied area was 
affected by three sets of faults with ENE-WSW, E-W 
and NW-SE trends. Abdel Razik, and Rasvaliv, 1972 
revealed that, the Nile Valley course is surrounded by 
many cliffs at the middle part of it.  

Omara and El-Tahlawi, 1972, recorded four 
types of sedimentary dykes: NW-SE, NE-SW and 
less- degree E-W and N-S affected the Eocene 
limestone plateau. Meshrif,. 1990 mentioned that, the 
studied area was affected by three sets of faults with 
ENE-WSW, E-W and NW- SE trends, with northern 
stress force due to interaction between the Arabian 
and Europian plates. Iraqi, (1993) studied the eastern 
opposite area to the studied area, and concluded that, 
the eastern area was cut by an E-W uplifted structure 
separates two deep sedimentary basins lie at the north 
and south parts of it.  

Youssef et al. (1994) reported that the NW-SE 
faults affecting the Eocene rocks around Assiut were 
developed by the post Eocene movement and added 
that the studied area became important region for oil 
and gas exploration especially in the presence of 
deep- seated and large sedimentary basins. 

Ghazala (2001) studied the potential data for the 
area lies directly to the north of this area for 
revealing the ancient branches of Eonile. He 
concluded that the Eonile branches are filled with 
sediments that increase toward the north and occupy 
the normal faulting courses.  

Abdel Monem et al. (2004) studied the middle 
part of the Nile Valley directly to the south of this 
area using the GPS  technique measurements for 
studying the different parameters of crustal 
deformation especially the two recent earthquakes 
(December, 1998 & June, 2003) affecting the studied 
area. They provided available information about the 
present state of the crustal deformation and its 
relationship to seismicity and tectonics in the middle 
part of the Nile Valley.  

Lies Loncke et al. (2009) revealed that the 
accumulated sediments at the Nile deep sea fan 
represents an instabilities area especially at the Nile- 

Mediterranean coast. The Nile Valley graben is filled 
with sedimentary rocks of low density contrast with 
respect to bed rocks, so, the study depends mainly on 
gravity and aeromagnetic data.  

PROCESSING OF GRAVITY DATA 
1- Bouguer gravity map: 

The Bouguer gravity anomaly map of the 
studied area, Fig. (3), was prepared by the Egyptian 
General Petroleum Company(EGPC) in 1986; scale 
of 1: 250,000 and 1 mGal contour interval.  

 

This map shows four strongly positive 
anomalies (red color) > -10 mGals which lie at the 
northwestern part with E-W trend; near the 
southwestern part with E-W trend; at the central part 
of the northern side of the map and an elongated 
anomaly located at the central part of the eastern side 
of the Bouguer map with E-W trend. The highly 
positive gravity anomaly lies at the eastern side of the 
Nile River course (east of El-Fashnand south of Beni- 
Suief areas) represents a highly density contrast 
values of a large uplifted hard structure which lies 
very close to the Nile course and may be it is 
responsible for the shifting of its course from N-S to 
NNE-SSW trend.  

Another three positive gravity anomalies (brown 
color) with moderate intensities (-10 to -20 mgals) 
are present at the central part of the eastern side of 
the studied area with E-W trend (as an effect of East 
Maghagha High). The second anomaly lies at the 
southwestern part of the map with E-W trend and the 
third positive gravity anomaly locates at the 
northwestern part with E-W trend.  
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Two strongly negative areas are separated by E-W 
elongated uplifted structure of positive anomaly of East 
Maghagha High,; this result was formed by Iraqi, 1993. 

These strongly negative gravity anomalies (< -30 
mGals) appear as a deep blue color reflecting an 
important areas as a deep large sedimentary basins of 
hydrocarbons accumulation. These two areas lie at the 
northeastern part of the studied area; with NW-SE trend. 
The second anomaly lies at the southern part of this area 
constituting a large sedimentary basin covering the Nile 
River course at the south with E-W trend (- 40 mGals at 
El- Minya to zero mGals at El-Fashn area).  

Another two large moderately negative anomalies 
(-20, -30 mGals) are present at the northeastern part of 
the studied area with NW-SE trend, and thesecond  
anomaly presents at the south part of the studied area. 
This negative anomaly occupies the Nile River basin 
from El-Minya to Beni Suief areas with N-S trend. 
Another two small areas with moderately negative 
gravity values present at the southwestern corner and at 
the central part of western side of the studied area, with 
WNW and E-W trends respectively.  
2- Interpreted Subsurface Structures: 

The structural analysis of the subsurface faults 
deduced from Bouguer gravity map of the studied 
area (fig. 4) shows that the studied area seems to be 
affected by two strong tectonic movements during 
Paleozoic and Early Mesozoic Eras from northern 
and eastern sides leading to the formation of E-W and 
N-S subsurface tectonic structures respectively. The 
main affecting faults are arranged according to their a 
predominance as follows: E-W , N-S, NW-SE, NNE- 
SSW and ENE-WSW trends.  

The oldest subsurface faults of E-W trend seem 
to be intersected by N-S tectonic faults of younger 
ages, constituting alternative groups of horsts and 
grabens.  

This structural analysis map also shows that the 
set of N-S (or NNE- SSW) faults runs parallel to the 
Nile River course from both sides.  

3- Gravity anomaly separation: 
3-1- Second vertical derivative method:  

This technique leads to the removal of the 
regional component of higher order and equivalent to 
a filter which passes only the anomalies higher than 
the order concerned. So; this method magnifies the 
gravity or / and magnetic effects of the shallower and 
smaller structures at expense of large- scale regional 
features of greater depth. The advantages of this 
technique arises from the fact that; the successive 
differentiation of the normal component of potential 
data with respect to depth tend to emphasize more 
clearly the smaller and shallower geological 
anomalies at the expense of larger deep- seated 
regional features. 

The second vertical derivative method by 
Henderson et al. (1949) and 1960 was carried out for 
the Bouguer gravity and reduced to pole magnetic 
maps of the studied area using different spacing 
intervals. Fig. (5) shows the obtained filtered gravity 
anomaly map that considered the most optimum and 
applicable for gravity anomaly interpretation. 

The Second vertical derivative map of the 
studied area, strongly supports locations of very 
shallow density contrast within the sedimentary 
section. The filtered map (Fig. 5) shows the presence 
of linear strip of negative closured gravity anomalies 
inside  the Nile valley zone referring to fault planes, 
representing the occurrence of low density sediments 
filled the Nile graben at shallow depths. 
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4- Depth determination technique: 
4-1- Power spectrum analysis:  

The fast Fourier transformation technique was 
carried out on the gravity and magnetic data for 
calculating the energy spectra curves and determine 
the shallow local and deep regional anomalies depth.  

This filter depends on the cut- off frequencies 
that pass or reject certain frequency values. A typical 
energy power spectrum calculation is illustrated in 
Fig. (6) For gravity data using Geosoft Program, 
2007. 

The power spectrum analysis technique is 
applied on the Bouguer gravity map of the studied 
area to estimate the average depth of the anomalous 
sources. The power spectrum analysis curve 
characterizes by two main segments, the steeper 
segment that has high slope and refers to regional 
gravity component and the gentle- slope segment that 
denotes to near- surface, shallow structures.  

 

4-2- The 2.5-D gravity modeling:  
The 2.5-D gravity modeling is an effective tool 

for studying subsurface conditions with good 
approximation particularly in case of more geological 
and / or geophysical information. The parameters of 
subsurface structure needed to this model are; depths, 
densities and deep drilled well's data. Therefore,  
2.5-D gravity modeling is carried out along A-A` 
selected profile (Fig. 7) that passes across the 
Bouguer map from northern part nearly E-W 
direction.  

The long selected gravity profile (A-A`) is 
interpreted using Geomodel program developed by 
Cooper (1998) for calculating the theoretical anomaly 
over  2 1/2 – D bodies and to modify the shape and 

other attributes of the model in order to improve the 
fitness of the calculated and observed curves. The 
observed profile shows as a solid line, while the 
calculated one is drawn as a dashed line.  

 

This figure illustrates the presence of three 
sedimentary subsurface basins, which are; a large and 
more deeper basin lies at the northeast part of the 
studied area, the second basin locates at the 
northwestern part of the map and has a large area 
with moderate depth and the third basin is a small 
and a shallow one that occupies the Nile River basin.  

PROCESSING OF MAGNETIC DATA 
The total intensity aeromagnetic map of the 

studied area (Fig. 8) was prepared by the Egyptian 
General petroleum company in 1986 with 1: 250000 
scale and 20 gammas contour interval and represents 
the source of magnetic data in this research.  

1- Reduction to the north magnetic pole (R.T.P.) 
map: 

The total intensity aeromagnetic map of the 
studied area was transformed into the reduced to the 
north magnetic pole map (R.T.P) Fig. (9) to avoid the 
distortion in the distribution of geomagnetic field 
over the Earth's surface due to the effect of changing 
in the values of magnetic inclination angle. The 
reduction was performed using Baranov, et al., 
(1964). This process acts as a filter technique used to 
align the various magnetic anomalies directly over 
their sources.  
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This transformation makes it easy to compare 
the anomalies of reduced to the north magnetic pole 
map with the Bouguer gravity anomalies positions. 
The reduced to north magnetic pole (R.T.P.) map of 
the studied area characterizes by the followings:  
The high magnetic rocks (red colour):  

This highly magnetized zone takes the red 
colour and presents at the north part of the studied 
area as a large and broad belt of uplifted igneous 
rocks which takes ENE-WSW trend. This high 
magnetic zone extends from the west to the northeast 
corner of the studied area.  

There are four highly- magnetized small 
separate intrusions  or uplifted structures, which are 
presents at the southwestern corner of the area, near 
the central part of southern side (northeast of El- 
Minya), and lies very near from Nile course. The 
third location sites at the central part of eastern side 
of the studied area. The latest red colours, highly- 
magnetic location is the igneous intrusion or igneous 
uplifted structure presents at the southeastern corner 
of this area.  
The moderate intensity magnetic igneous rocks (50 
to 150 gammas) are present surrounding the highly 
magnetic rocks and are concentrated as a belt of 
ENE-WSW trend. This type of moderate magnetic 
intensity are present as a relatively shallow depth 
structures.  
The blue and deep blue coloured highly negative 
magnetic rocks (50 to < - 50) represent a deep –
seated sedimentary basins. These deep grabens are 
concentrated at the southern part and at the central 
area, of the studied area.  
2- The Interpreted Subsurface Structures:  

The correct interpretation of subsurface 
elements depends mainly on the available geological 
and geophysical information about the studied area, 
also knowledge the geological history and different 
tectonic movements affected on the subsurface 
succession and the experience of the interpreter. Also 
the applications of modern and available Software 
programs in data analysis, separation, depth 
determination and modelling techniques, represents 
the backbone of right subsurface interpretation.  

 For the studied area, the interpreted 
subsurface structures are shown in Fig. (10). The 
reduced to the north magnetic pole map was traced 
for extracting the probable subsurface faults, 
directions of faulting throws, horsts, grabens, shallow 
and deep sedimentary  basins and shear zones. This 
figure shows that; the studied area had affected by 
several tectonic movements since Paleozoic to 
Tertiary eras, causing a great distortions in 
constituting formations. The main tectonic 
movements affected the studied area are the Late 
Paleozoic, Early Mesozoic movement, the Upper 
Cretaceous; the Oligocene and Miocene tectonic 
movements. As a result of these tectonic movements; 
many fault trends had been constituted with varying 
strengths. The main prevailed faults affecting the 
studied area are as  follow from stronger to weaker 
faults. E-W (Tethyan trend of Paleozoic age), N-S 
(East African Rift trend) of Late Paleozoic-Early 
Mesozoic age, ENE-WSW  (Syrian Arc trend) of 
Upper Cretaceous age, NNW-SSE (Gulf of Suez 
trend of Oligocene Age) and NNE- SSW(Gulf of 
Aqaba trend) Oligocene Age. The subsurface 
sedimentary and / or basement rocks are intersected 
into successive faulted blocks of horsts and grabens 
which are illustrated inside the R.T.P. magnetic map 
as an alternation of  positive and negative anomalies.  
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This map clearly illustrates the great N-S 
subsurface faults which surround the Nile Valley 
Course. 
3- Magnetic anomaly separation:  
3-1- Regional residual separation:  

The magnetic separation process means the 
decomposition of magnetic anomalies into residual and 
regional components. This separation aids to remove the 
broad, gently varying , smooth contours, large wave 
lengths, deep seated structures and low frequency regional 
anomalies from, small, irregular contours, short wave 
length, shallow seated structures and high frequency 
residual anomalies. This separation of magnetic effects 
gives a clear picture about, the small size, shallow depths 
and more interest structures.  

 The reduced to the north magnetic pole map 
of the studied area was analyzed into their 
components by using Geosoft program (MAGMAP) 
where the Fourier transformation technique was 
applied, and residual and regional maps are obtained, 
representing by Fig. (11) and Fig. (12), respectively. 

The residual magnetic map of the studied area, 
Fig (11) shows the following.  

A highly magnetized, shallow depth, elongated 
structure (NE-SW) and perfect closures subsurface 
anomalies are present at the central part of southern 
side of the studied area. Another highly magnetized 
structure was appeared at the central part of eastern 
side of the studied area, which reflects the highly- 
magnetic uplifted structure in E-W trend. "East 
Maghagha High" (See the last figure). 

At the south western part of the studied area, 
there is a high magnetic contours with E-W trend 
reflecting the effect of known Nshfa Wadi Araba 
uplift structure. There are also many small sizes, 

highly magnetic and closed magnetic contours 
reflecting the shallow depths, high magnetic, uplifted 
and small size structure. In the residual magnetic 
map, many positive, small magnetic closures are 
present representing the presence of many faulted 
igneous blocks scattered in the studied area at the 
north western part and around the Nile Course.  

         
 

 

This residual magnetic map characterizes by the 
presence of many low magnetic contours reflecting 
the areas of low magnetic susceptibility or 
sedimentary basins, with great thickness, as the area 
lies to the north of "East Maghagha High" at the 
north western corner and at the Nile River course 
(Fig. 11 and 15). 

The regional magnetic map of the studied area 
(Fig. 12) reflects the magnetic intensities arisen from 
large regional, smooth contours, and deep- seated 
subsurface structures present in the studied area. The 
regional magnetic map of the studied area 
characterizes by low magnetic intensities reflecting 
the weak magnetic susceptibility of deep sedimentary 
basins. This regional map has three large sedimentary 
basins that lie at the southern part of the studied area 
and seems to be the largest basin covering a great 
area with E-W axis trend and occupies the southern 
Nile basin. This basin was tilted toward the west side 
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(toward the Nile Canyon), the second basin is a large 
basin locates near to the north eastern part of the 
studied area with E-W trend and lilt toward the Nile 
course. The previous southern basin and the north 
eastern one are separated by a high gradient magnetic 
contours reflecting the presence of uplifted structure, 
Fig. (12), which named "East Maghagha high". The 
third sedimentary basin lies at the north western 
corner of the studied area and has a large area, 
regional extent, smooth magnetic contours reflecting 
the presence of large, deep sedimentary basin with 
ENE- WSW trend. This basin has a great gradient 
toward the south and separated from Nile course by 
great ENE-WSW Baharya-Attaqa uplift. which may 
has an eastern extension represented by El-Wasta 
Hight.  
3-2- Second vertical derivative method:   

Second vertical derivative technique leads to the 
removal of the regional component of higher orders. 
This means that, the process is equivalent to a filter 
which passes only the anomalies higher than the 
order concerned. So, the second vertical derivatives 
maps are magnifying the magnetic effects of smaller 
and shallower structures with respect to that of the 
larger scale features of great depths.  

The advantages of this method arises from the 
fact that the successive differentiation of normal 
component of potential data with depth, particularly 
the second vertical derivative, tend to emphasize 
more clearly the smaller and shallow geologic 
anomalies at the expense of a larger regional 
structures.  

In the present study, the application of second 
vertical derivative technique for the R.T.P. magnetic 
data was computed using special program (Geofsoft, 
Oasis Montage V. 5.1.7). 

 

The second vertical derivative magnetic map of 
the studied area, Fig. (13) shows the residual 
magnetic anomalies of shallow- seated, small 
anomalous features present in the area. The magnetic 
contours take closed or semi-closed shapes and are 
present in many parts of the map, very similar to the 
residual magnetic map. These residual magnetic 
contours express the shape, orientation, aerial extent, 
strength and polarity of subsurface structure. 
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4- Depth Determination:  
Power spectrum analysis technique:  

Power spectrum analysis technique is very 
important process for estimation the depth of burial 
for deep- seated regional structures and shallow-
seated small residual anomalous bodies, which is in 
low frequency end and in most cases is easier to 
approximate with a straight line denoting deeper 
discontinuities (Moho), and a shallow source 
(residual) component which is in high frequency end 
denoting shallower sources.  
The energy spectrum technique used in interpretation 
of both gravity and magnetic data is the Geosfot 
Oasis Montaj, 2007. The application of this program 
on the magnetic data and also gravity data is shown 
in Fig. (14), where it illustrates the power spectrum 
analysis on the gravity data along a selected profile 
A-A` while this technique is applied on the R.T.P. 
magnetic data along two selected profiles which  are 
B-B` and C-C`, Fig. (14), shows the depth 
determination technique for regional and residual 
components. 
INTERPRETATION OF SUBSURFACE 
STRUCTURES:  
1- Subsurface faults:  

The subsurface structural map of the studied 
area, Fig. (15) represents the final result of this work. 
It conformed that, the studied area had suffered from 
many tectonic movements affecting on the structural 
pattern of the studied area. 

 

The tectonic movements affected on this area 
include; the Late Paleozoic movement with a N-S 
stress axis leading to formation of E-W oldest 
subsurface faults. The second tectonic movement of 
Late Triassic (Early Mesozoic age) had affected the 
subsurface formations from E-W compressional force 
leading to the constitution of N-S (East- African- 
Rift) Faults. The third tectonic movement had 
happened at the Upper Cretaceous age forming ENE- 
WSW (Syran Arc) faults. There are WNW- ESE deep 
faults affecting the basement rocks- that related to 
Erythrian tectonic movement of late Paleocene Early 
Tertiary age. The last tectonic movements and more 
younger are the NW-SE and NNE- SSW of Gulf of 
Suez and Gulf of Aqaba trends respectively, with 
Oligocene age.  

The prevailing subsurface faults are as follows 
from older to younger: E-W, N-S, ENE- WSW, 
WNW- ESE, NW-SE and NNE- SSW trends.  
2- Uplifted subsurface structures:   
• The studied area includes many subsurface 

tectonic uplifts deforming the subsurface strata 
as :  

• "East Wasta High" lies at north eastern corner of 
the studied area.  

• "Barhaya-Attaqa uplift" which presents to the 
northwest part of the area. This structure seems 
to be surrounded the Nile River from east and 
west (as its prolongation to the east may be "East 
El-Wasta High".  

• "East Maghagha High" presents to the east side 
of the Nile Valley at the central part of eastern 
side.  

• "NashfaWadiAraba uplift", that locates at the 
southwest part of the studied area and seems to 
be extended to the eastern side of the Nile 
Valley.  

3- Sedimentary basins:  
The studied area is characterized by the 

presence of many subsurface sedimentary basins as 
that:  
• There is a great sedimentary basin at the north 

eastern part of the studied area to the east of the 
Nile Valley and to the North of the "East 
Maghagha High" with NE-SW trend.  

• There are two- medium in size- sedimentary 
basins present at the north western corner to the 
west of Ain El-Rayan and at the central part of 
the western side of the studied area, west of Beni 
Mazar area.  

• To the east of the Nile valley there are two 
separate moderate basins that lie to the south and 
west of "East Maghagha High".  

• The Nile Valley itself represents a great 
sedimentary basin, where it includes two large 

 
 



M.R.H.  Soliman 50 

sedimentary basins to the south and north of El- 
Minya region.  

4: Shear Zones (S):  
The studied area may be suffered from 

deformation by subsurface faults constituting many 
shear zones which lie at different parts as:  

(S1) shear zone lies at the north western corner, 
S2 sites very near to the Nile valley, north of  
El-Fashn area. S3 lies to the west of Nile River. The 
fourth shear zone (S4) lies inside the Nile Valley to 
the east of El-Minya site. S5 (Shear zone) presents at 
the south western corner of "East Maghagha High".  
5- Relation between subsurface faults and nile 

valley:  
The studied area seems to be highly deformed 

by many tectonic movements that had formed many 
sets of faults.  

The Nile Valley region in the studied area is 
bounded by three large subsurface faults, one of 
which lies to the east side of Nile Valley and the 
second presents to the western side of Nile Valley, 
while the third fault locates inside the Nile Valley. 
All these three faults have N-S or NNE-SSW trend 
and present surround the Nile River from both sides, 
and all have downthrown sides toward the centre of 
Nile valley.  

The Nile River course is greatly influenced by 
the subsurface surrounding uplifted rocks as; the East 
El- Wasta high at the north eastern part.  

The Nile valley is surrounded from the west by 
a great Baharya-Attaqa uplift" and Nashfa- 
WadiAraba" uplift at the south western part, west of 
Samalut.  

The Nile Valley course is restricted from the 
east by the uplifted structure NE of El-Minya area 
which seems to be a prolongation of Nashfa-Wadi 
Araba Uplift". 

To the north, there is another uplifted structure 
lies very close to the Nile River and lies to east of  
El- Fashn area, and this structural high may be the 
reason of shifting the Nile valley course from N-S to 
NNE-SSW trends.  

CONCLUSIONS 
The studied area had affected by many strong 

tectonic movements since Late Paleozoic to Tertiary 
eras leading to formation of many sets of tectonic 
faults.  

The prevailing tectonic faults affecting on the 
subsurface structures are as follows from strongest to 
weakest, E-W, N-S (to NNE-SSW), ENE-WSW and 
NW-SE trends.  

There are three deep faults cutting the studied 
area from N to S and present at the central part of the 
area, one of which lies to east of the Nile valley and 
the other two faults surround the Nile Valley from 

east and west with downthrows side toward the Nile 
basin and seems that, they play an effective role in 
detecting the direction of Nile River Course.   

The uplifted structures present in the studied 
area as: Baharya-Attaqa uplift, East El-Wasta High, 
East Maghagha High and Nashfa-Wadi Araba, beside 
that opposite to Maghagha-El-Fashn area on the 
eastern side of the Nile River may be a reason of 
shifting the Nile course.  

The studied area is very rich by large, deep 
sedimentary basins that present inside the Nile basin 
and surround it. These basins are highly potential 
basins as it have a great sediments since Paleozoic 
era.  

The deep igneous rocks of ENE trend may be 
not affected by younger near surface faults. 
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