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USE OF AEROMAGNETIC DATA IN THE INTERPRETATION OF THE STRUCTURAL 
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 لمنطقة  ىتركیبلشكل الاالمغناطیسیة الجویة لتفسیر  بیاناتاستخدام 
 رمص ،جنوب الصحراء الشرقیة شرق أسوان،

 ′٤٥و  °٣٢ ′٥٥طـول   شـمالا و خطـى °٢٤ ′ ٧و °٢٣ ′٤٥خطـى عـرض  تقـع بـین أسـوان والتـيشـرق  منطقـةَ ِ الإطـار التركیبـي ل تحدیـدتـم   :الخلاصـة
 قـد تـم هـذا مـن خـلال تطبیـق وتكامـل بعـض التقنیـات التفسـیریةولتقریبا.  ٢كم١٩٠٠تغطى منطقة البحث حوالي  الصحراء الشرقیة ، مصر، جنوب  شرقا °٣٣

و قـد تـم فصـل المجـال  ،طیـف القـدرة التقنیـاتِ تقنیـةتتَضـمّنُ هـذه   .لـلأرض الشـماليبیاناتِ الخریطـة الجویـة المغناطیسـیة الكلیـة المحولـة إلـى القطـب ل المتقدّمةِ 
ـــات الضـــحل المغناطیســـي ـــین مصـــادر الشـــاذات و التباین ـــز ب ـــة أو الغـــائرة فـــى للتمیی ـــة ( الإقلیمی ـــة مـــن الســـطح ) والعمیق ـــة أو القریب  تقنیـــة و العمـــق)،ة ( المتبقی

 .تحلیل الإشارة تقنیةالمشتقة الرأسیة الثانیة، و تقنیة ألاستمراریة لأعلى، و 
 والتركیبــيهــائي لتوضــیح الإطــار الجیولــوجي لصــخور القاعــدة المعقــدة كمنــتج ن ةتركیبــ ةخریطــرســم وقــد أدى التكامــل بــین تطبیــق هــذه التقنیــات الخمــس إلــى 

التحلیـل الاتجـاهى  ةقـیتطبیـق طر قـد تـم . هـذا و صـدوع وطیـات عبارة عـنووجد أن عناصر التراكیب التي أثرت في منطقة الدراسة  الإقلیمي العام لمنطقة البحث
وجهـــات  أربـــع ظهـــور ةقـــیكـــان مـــن نتـــائج تطبیـــق هـــذه الطر   ،لمعقـــدةلصـــخور القاعـــدة ا ةتركیبـــال ةعلـــى نتـــائج الخریطـــ الأشـــكال النجمیـــة ةوذلـــك باســـتخدام تقنیـــ

مال مغناطیســیة ( تركیبیــة ) رئیســیة ذات مغــزى ومــؤثرة علــى بنیــة منطقــة البحــث وهــى وجهــات: شــمال الغــرب، وشــمال الشــرق، وغــرب شــمال الغــرب وشــمال شــ
توصــل إلیهــا العدیــد مــن العلمــاء المهتمــین بجیولوجیــة  التــيیــد مــع الواجهــات ( البنیویــة ) تتماثــل إلــى حــد بع ولقــد وجــد أن هــذه الوجهــات المغناطیســیة الشــرق

 .الصحراء الشرقیة لمصر

ABSTRACT:  The delineation of gross structural framework of East Aswan area, located between latitudes 23° 45′ 
- 24° 07′N and longitudes 32° 55′  - 33° 24′ E southern Eastern Desert of Egypt, was reached through the integration of 
some interpretation techniques applied to the aeromagnetic survey data reduced to the pole (RTP). These techniques 
are power spectrum technique, regional-residual separation, upward continuation, second vertical derivative and 
analytical signal. The results obtained from the various interpretation techniques were used in an integrated manner to 
construct the interpreted magnetic basement structural map. The structural elements affecting the study area include 
faults and folds (down faulted and uplifted block). Trend analysis techniques were applied on the resultant structural 
elements, to define the significant and predominant tectonic trends affecting on the study area,  that are responsible for 
the structural development of its geological units. As a result of the application of the rose diagram for the main trends 
proved to be significant. Those trends are sorted from the strongest to the weakest as NW, NE, WNW and NNE. 

1. INTRODUCTION 

East Aswan area is located in the southern Eastern 
Desert covering a total surface area of about 1900 km2. 
It is bounded by latitudes 23° 45′ - 24° 07′ N and 
longitudes 32° 55′  - 33° 24′ E (Fig. 1). The study area 
is formed from rocks belonging to the Nubian sandstone 
(NSS) series (mainly sandstone and shales) and igneous 
rocks mainly granites and metasediment rocks. Besides, 
in some places, these rocks are traversed by dykes of 
diorite penetrating the basement rocks and NSS in thin 
bands, exposed in deeper valleys. 

Topographically, the area is relatively a flat desert 
plateau with irregular hills. It is an extensively dissected 
plateau varying in altitude from about 150 meters above 
sea level (asl) near Aswan (northwestern side of the area 
understudy) to about 430 meters (asl) at the eastern side. 

 
Fig. (1): Location map of the study area. 
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The rocks of the study area are dissected by several 
wadies (dry valleys) and their tributaries, the majority of 
which strike in NW, NNE, and NE directions. These 
wadis are generally structurally controlled by fracture 
system trending in NW, NNE, and NE, directions. 

The airborne survey of the study area has been 
provided through the MPGAP program (Aero Service 
report, Western Geophysical Company of America in 
1984). The study area is part of what is referred to as the 
survey area II. The survey was flown with a geo-
physically equipped Cessna 404 Titan aircraft at a 
barometric altitude of 120 meters above ground level. 
The data was acquired along parallel flight lines 
oriented in a NE-SW direction at one kilometer spacing, 
while the tie lines are spaced at 10 km directed in NW-
SE direction. The collected spectral gamma-ray 
measurements were corrected, compiled and finally 
displayed in the form of composite stacked profiles and 
contour maps showing the total magnetic field intensity 
measurements (Tf in nT). 

2. Geological Outline 

The investigated area represents a sample area 
from the south eastern desert of Egypt is covered by 
both basement complex of Precambrian age and 
phanerozoic cover sediments of upper Cretaceous and 
Quaternary age (Fig. 2). The Precambrian basement is 
uncomfortably overlaid by the Nubian formation whose 
sediments range in age from Late Cretaceous to Eocene. 
Quaternary deposits (Issawi, 1978 &1982). The 
basement complex of Egypt attains the attention of 
many authors such as El Shazly (1964 &1977), El Gaby 
et al. (1988 & 1990). The rock units in the study area 
can be chronologically grouped into the following main 
rock sequence according to the classification of Takla 
and Hussein classification (1995), the different rock 
units exposed in East Aswan area are chronologically 
grouped into three main groups consistent with the 
following sequence starting from the oldest: - 

2.1- Ophiolitic mélange and island arc association 

These rocks   represent the oldest rocks in the 
study area. It represented by one rock units 
metasediments, which have been subjected to low to 
moderate – grade metamorphism and to folding. They 
cover most of the northwestern and northeastern parts of 
the mapped area. They include some schists, mudstones, 
and greywacks of volcanogenic composition. The whole 
sequence of metasediments is folded and sheared. They 
also exhibit extensive foliation while in some outcrop 
some of the primary structures are still presented 
displaying intense fold structures (El Ramly and Akaad, 
1960). These rocks cover the most the northwestern, and 
northeastern parts of the mapped area. 

2.2- Continental margin-within plate magmatism 
and sedimentation 

These rocks are mainly represented by intrusive 
granites possing relatively sharp contacts with the 
surrounding rocks and are followed by the formation of 
pegmatites, aplites, felsites and quartz veins (Ghanem, 
1978). They have been emplaced over a wide range of 
time, however, their majority are believed to be formed 
by the end of Late Precambrian time (El-Shazly, 1964 
and 1977). These rocks are exposed mainly in the 
central and western parts of the study area and invade 
the metasediments country rocks (Fig. 2). Pink granites 
form large batholiths in the eastern desert. These 
granites are calcalkalic in composition, in which the 
potash feldspars are predominant while orthoclase is 
uncommon, with equigranular texture (El Shazly, 1977). 

2.3- The Phanerozoic Sediments 

The foreland sediments of the area are represented 
by the Cretaceous Nubian Sandstone (NSS) formation 
and the Quaternary deposits. The NSS is located at the 
extreme of northeastern and west center of the mapped 
area and uncomfortably overlain the basement rocks 
(Fig.2). Attia (1955) concluded that the NSS of the east 
of Aswan is of marine origin and the deposition of the 
strata began under shallow water conditions, the 
continent was not far away and the area must have been 
subjected to the uplift and subsidence. The NSS was 
deposited during a long interval of the geological time 
from the Paleozoic, Pre-Carboniferous until the Upper 
Cretaceous ( Farag, 1958 ). 

The Quaternary – wadi deposits are the youngest 
sediments recorded in the study area. It consists of 
detritus, sand pebbles and rare boulders distributed over 
the study area and constitute the surficial cover in the 
main wadis and tributaries. These deposits are referred 
to as Pleistocene and Recent deposits (coastal plain 
deposits). They are generally formed by the weathering 
of the local and adjacent rocks and their accumulation 
during the Quaternary time. 

3. Aim of Study 

The present study is an attempt to make use of the 
available aeromagnetic survey data, as a main source of 
information, aided by the geological knowledge to 
figure out the gross structural framework of the study 
area and to define the significant tectonic trends that are 
responsible for the structural development of its 
geological units. The application of various methods 
and interpretation techniques of analysis to the 
aeromagnetic data in such an area characterized by 
widely varying geological rock units and structures, 
would permit the elucidation of near-surface and deep-
seated geological and structural configuration of the 
study area. In order to pursue these objectives, the total 
aeromagnetic map reduced to the north magnetic pole 
(RTP) has been subjected to various methods of analysis 
including the following techniques of interpretation. 
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Fig. (2): Geologic map of the study area (after Conoco Inc. 1989). 

1)  Quaternary Deposits       2) Nubian Sandstone      
3) Tertiary Volcanics            4) Younger Granites                
5) Metasediments 
 
 

 
Fig. (3): RTP total magnetic intensity map (Aero-Service, 1984). 
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4. Analysis techniques of aeromagnetic data 

To separate the regional and residual components 
of the magnetic data, the two dimensional power 
spectrum was calculated from the R.T.P. magnetic map 
(Fig. 3). The power spectrum (Fig. 4) shows two linear 
segments related to regional and residual components at 
average depth of 1.0 and 2.0 km respectively. Moreover, 
the analysis of the power spectrum curve (Fig. 3) shows 
that the deep-seated magnetic component frequency 
varies from 0.05 to 0.1 cycle/km. Meanwhile the near-
surface magnetic component frequency ranges from 0.1 
to 0.26 cycle/km. These  bands  of  frequency  were  
used  through  the  band  pass filter technique  to  
produce  the  regional  and  residual  magnetic  
component  maps. 

 
Fig. (4): Power spectrum of the RTP magnetic  

map (Fig. 3). 

Several advanced techniques have been developed 
for the analysis of aeromagnetic maps, which led finally 
to their quantitative interpretation. The following are 
some of these quantitative techniques, which are applied 
to delineate the geologic structure of the area under 
investigation with a better accuracy. 

4.1- Calculation of Power Spectrum for interface 
determination 

An efficient method of computing spectrum and 
cross - spectrum of large-scale aeromagnetic field data 
has been developed and programmed for a digital 
computer by Naidu (1969). Cianciara and Marcak 
(1976) made an interpretation of the gravity anomalies 
by means of local power spectrum. Cianciara and 
Marcak (1979) also used the power spectrum technique 
for filtering aeromagnetic data. In the present study, the 
interface determination, isolation of the magnetic 
anomalies into regional and residual components and 
calculation of magnetic gradient were carried out using 
the local power spectrum technique of Cianciara and 
Marcak (1979). The magnetic data shows the broad 

effects of the deep- seated (regional) features, as well as 
the stronger and more localized effects of the shallower 
near- surface (residual). Meanwhile, the residual 
anomalies are superimposed on the regional magnetic 
pattern and are characterized by small closure, noses 
with accompanying flattening and steeping of the 
contours (Dobrin, 1976). 

4.2- Normalized horizontal gradient of the field 
intensity 

Horizontal gradient is a simple approach to locate 
linear structures such as contacts and faults from 
potential field data. For magnetic field M(x,y), the 
horizontal gradient magnitude HG(x,y) is given by 
(Cordell and Grauch, 1982, 1985) 
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This function is peaked over magnetic contacts 
under certain assumptions: (1) the magnetic field and 
source magnetization are vertical, (2) the contact is 
vertical and (3) the sources are thick (Phillips, 1998). 
Violation of the first two assumption leads to shift of the 
peaks away from the contact location. Violation of the 
third assumption leads to secondary peaks parallel to the 
contacts. In order to partially satisfy the first two 
assumptions, the method were applied to the regional 
component of the reduced to the pole magnetic data. To 
represent the distribution of isolines of the magnitude of 
the horizontal gradient in the area under study, the 
horizontal magnetic field intensity was calculated and 
represented in the form of contour map. The method is 
especially useful in the case of faults or discontinuities 
and folds, where the isolines of horizontal magnetic 
gradient are closed near the plane of the fault 
discontinuity. 

4.3- Upward continuation techniques 

The upward continuation is the process by which 
the magnetic field data are analytically projected from 
one datum surface upward to other surfaces above the 
original datum, i.e. mathematically transformed into 
what it would be if it would have been measured above 
the earth's surface. It can be applied to magnetic field 
data to obtain reasonably accurate representation of the 
total. field intensity at a higher level (Telford, 1987). In 
the present study, the continuation coefficients are 
calculated using upward continuation in frequency 
domain. The frequency domain gives much simpler 
expression for the fields and allows immediate 
recognition of the convolution factors (Gunn, 1975). 

4.4- Vertical derivative 

The SVD is used in the present work to locate 
edges of magnetic bodies and to emphasize sources at 
shallow depth. The features of interest in the SVD map 
are the maximum and the zero contours. The closed zero 
contours outlines the magnetic bodies, and the distance 
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from the SVD maxima to the zero contour is a measure 
of the depth to the top of the causative body using the 
method of Vaquier et al., (1963). The measured 
distances between curvature maxima and zero contour 
lines could be converted to depths to the buried 
magnetic bodies. Henderson and Zietz (1949) proved 
also that the spacing of the grid lines did not 
significantly affect the location of zero, maximum and 
minimum values of the curvature for the theoretical 
bodies, however, smaller grid spacing result in a more 
accurate delineation of the curvature. 

The importance of this technique for magnetic 
interpretation arises from the fact that the double 
differentiation with respect to depth tends to emphasize 
the smaller, shallower geologic anomalies at the 
expense of larger, regional features. The second vertical 
derivative picture of the anomalies which are important 
in oil and mineral exploration than is the original 
magnetic picture, (Elkins, 1951). Finally, in the area 
under study the individual anomalies were isolated and 
identified with theoretical models. The appropriate 
distances were measured, and then the depths obtained 
from the intensity curves were verified and 
supplemented. 

4.5- Analytical Signal 

The analytical signal is virtually independent of 
the inclination of magnetization and is thus a better toll 
than reduction to the pole for interpretation of magnetic 
anomalies in middle and low latitude (Shuang Qin, 
1994). The analytical signal further turns both negative 
and positive anomalies into a positive response which is 
directly above the magnetic source. It is independent of 
the remnant magnetization and direction of the inducing 
field. The 3-D magnetic analytical signal amplitude is 
related to the magnetic contrast of the underlying rocks. 
The map of the analytical signal can be used to outline 
the edges of magnetic sources. The analytic signal is 
normally derived from the three orthogonal gradients of 
the total magnetic field using the expression (MacLeod 
et al., 1993): 

|A (x, y)| = [(dT/dX)2 + (dT/dY)2 (dT/dZ)2]½              (2) 

where A(x, y) is the amplitude (or the absolute 
value)  of the analytical signal at (x, y) and T is the 
observed magnetic field at (x, y). The amplitude of the 
3-d analytical signal of the total magnetic field is 
positive regardless of the direction of magnetization; the 
amplitude being proportional to the magnetization 
contrast of the underlying rocks. Thus the 3-D analytic 
signal shows the edges of magnetic bodies, which these 
edges represent rock contacts, can be roughly 
interpreted as “pseudo-geology” map if the magnetic 
units outcrop. 

5. RESULTS AND DISCURSION 
The first impression from looking at the RTP 

aeromagnetic map (Fig. 3) of the study area is that it 

dose not agree well with the surface lithologies on the 
geological map (Fig. 2). Close inspection of the RTP 
magnetic map (Fig. 3) and the regional (deep-seated) 
filtered magnetic map (Fig. 5) shows that the area under 
consideration could be zoned-magnetically-into four 
different zones having various magnetic characters. 
Three of the identified magnetic zones are represented 
mainly by positive anomalies while the fourth zone is 
represented by negative anomaly zone. The first wide 
anomaly zone extends from the centeral to the extreme 
weast of the map, it is represented by a broad and huge 
of positive magnetic anomalies extending in nearly NW 
to WNW direction. This zone is connected on surface 
geology with younger granite and metasediments. The 
second positive zone at the southeastern part of the 
mapped area is represented by incomplete positive 
magnetic anomaly (huge zone). It is associated on 
surface geology with younger granite and shallower 
NSS. This zone extends nearly in EW direction. The 
third positive anomaly zone is represented by two 
circular anomalies at the northeastern part of the 
mapped area reaching more than 2647nT. These 
positive magnetic anomalies varying much in their 
amplitudes, wavelengths and sizes. The variation in 
amplitude of these anomalies may reflect changes in the 
composition of the intrusive bodies. Meanwhile, the 
difference in sizes of these anomalies reflects the sizes 
of these intrusions. Furthermore, the variations in the 
wavelengths indicate the variations in the depths of their 
causative intrusions or bodies. 

The negative magnetic zone occupies the majority 
of the central part of the investigated area and is 
represented by a broad and huge belt of negative 
magnetic anomalies that extend from the centeral to the 
extreme south and northwestern parts of the mapped 
area with maximum amplitude at the centeral of the map 
and reaching to 2245nT. This zone is connected on the 
surface with NSS. It may be interpreted as representing 
structural lows or down-faulted basement blocks. It is 
obvious from the regional magnetic-component map 
that the deep-seated magnetized masses give rise to 
anomalies having long wavelengths, low frequencies 
and weak intensities. 

The careful examination of this map indicates that 
most of the magnetic anomalies continue to appear from 
the RTP magnetic map to the regional one, but with 
lower amplitudes and frequencies. The regional 
magnetic-component map shows the same number of the 
positive and negative (high and low) magnetic anomalous 
zones that were recorded on the RTP magnetic map. The 
shapes of some of these anomalies are-to some extent-
elongated, while others are somewhat rounded. Some of 
the small-sized magnetic anomalies shown on the RTP 
magnetic map appear also on the regional magnetic map 
but as a single continuous and broad magnetic anomaly. 
This feature indicates that these small-sized anomalies 
have a common deep root and, therefore, could be 
considered of deep-seated origin.  
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Fig. (5): Regional magnetic intensity map. 

 

 
Fig. (6): Residual magnetic intensity map. 
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While, some other magnetic anomalies disappear 
on the regional magnetic-component map while they are 
still recorded on both the RTP and the residual 
magnetic-component maps. This phenomenon infers 
that these anomalies originate from shallow depth and 
are near-surface anomalies having shallow roots. 

The near surface map was represented in the 
contour map as shown in (Fig. 6). It clearly shows 
several clusters of positive and negative magnetic 
anomalies trending NW, NE and E-W directions, which 
are of high resolution than the RTP aeromagnetic map. 
These anomalies appeared mainly as semicircular or 
slightly elongated in shape. The highest negative 
amplitude -82 nT is located in the central south and 
northeastern parts is closely related to the NSS as shown 
in the geological map (Fig.2). On the other hand, the 
highest positive anomalies are concentrated at the 
southwest with amplitude >53nT. These anomalies 
trend NW, NE and E-W directions and associated with 
the younger granites and metsediments as shown in the 
surface geological map. 

The RTP data was continued upward at 2.0km as a 
filter to remove anomalies from shallow sources. It was 
also used to compare with the deep-seated magnetic 
component at the same level. Upward continuation 
tends to accentuate anomalies caused by deep sources at 
the expense of anomalies caused by shallow sources 
(Blakely, 1995). Comparative investigation of the 
reduced to pole upward continued aeromagnetic map at 
level 2.0km (Fig. 7) and the regional magnetic 
component map at the same level shows that there is a 
nearly great similarity between both. However, at this 
level of observation, the magnetic anomalies on the two 
maps still have approximately the same characteristics, 
both in areal extent, amplitude and magnetic trend. The 
difference in magnitude of the magnetic anomalies in 
some parts may be due to the difference in a logarithm 
of the software used for the calculation of the two 
processes. This map reveals the effects of deeply buried 
magnetized material (deep-seated) and resolved the 
deep major structures prevailing in the area. 

The horizontal magnetic field intensity was 
applied to the regional magnetic component map Fig. 
(8). The Peaks of the HG component are trending 
mainly in NW, NNW, and NE directions. The method is 
especially useful in the case of faults (up-faulted and 
down faulted blocks) or discontinuities and folds 
(anticlines and synclines), where the isolines of 
horizontal magnetic gradient are closed near the plane 
of the fault discontinuity. The magnetic closures having 
the highest values were interpreted as uplifted blocks (or 
anticlines) while those possessing the lowest values 
were interpreted as subsided blocks (or synclines). The 
axes of these interpreted up and down-thrown blocks (or 
folds) are correlated well with the elongation of these 
magnetic closures (anomalies). 

In the present work the second vertical derivative 
technique (SVD) of the RTP magnetic map was used to 
locate the edges of magnetic bodies and to emphasize 
sources of shallow depths. The similarity between both 
of the second vertical derivative and the residual map is 
expected; because both maps are depending on the 
curvature of the anomalies (Dobrin, 1976). This map 
shows alternative positive and negative magnetic 
anomalies and some high- amplitude ones, with great 
gradients indicating major faults. Besides, other low 
amplitude and gentle gradient magnetic anomalies that 
reflect smaller displacement faults are recorded.  The 
careful examination of SVD map (Fig. 9) shows that the 
area possesses numerous major and minor positive and 
negative groups of magnetic anomalies with varying 
wavelengths and amplitudes. This variation may reflect 
change in the composition of rocks and their depth 
respectively. Consequently this map reveals the effects 
of deeply buried magnetized material (deep-seated) and 
resolved the deep major structures prevailing in the 
area. 

The most conspicuous feature of the analytical 
signal map Fig. (10) is the presence of  a group of 
positive magnetic anomalies as well as many associated 
negative ones, which are aligned in alternating manner. 
This indicated different types of intrusions having 
various lithologic compositions (acidic, intermediate 
and basic). It could be concluded that the causative 
bodies of most of these anomalies are dyke like bodies 
with no deep root i.e. either outcropping or existing at 
shallow depths beneath the surface. It is very noticeable 
that the contact between the basement and sedimentary 
rocks is well pronounced and visible on the analytical 
signal map Fig. (10). A well-defined boundary with 
appreciably different degrees of magnetic relief can be 
easily traced in this contact zone. This may reflect a 
contrast between the magnetic properties of rocks along 
the opposite sides of this boundary and indicate also the 
existence of a major fault. The eastern part of the study 
area, which is represented on the surface by NSS and 
Quaternary sediments is occupied by a broad belt of 
moderate to strong negative magnetic anomalies having 
nearly NW direction and characterized by their long 
wavelength and low magnetic relief. 

The integration of the results obtained from the 
previously mentioned techniques help to constructing 
the basement tectonic map for the studied area. 

6. Interpreted Basement Tectonic map 

The basement tectonic map for the studied area 
was constructed using the information resulted from the 
previous analysis applied to the aeromagnetic data and 
integrated with surface geologic information Fig. (2). A 
close examination of the interpreted basement tectonic 
map Fig. (11) illustrates that the  study  area  is 
characterized mainly by the presence of two intersecting 
sets of NNW-SSE to NW-SE and NNE-SSE to NE-SW 
trending major faults as following:  
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Fig. (7): Upward continuation for the magnetic intensity map at 2km. 

 

 
Fig. (8): The picked maxima of the horizontal gradient function over  

the regional magnetic component map. 
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Fig. (9): The second vertical derivative (SVD) over the regional magnetic component map. 

 
Fig. (10): The analytical signal over the RTP total magnetic intensity map. 
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         The first interpreted group of faults with NNW-
SSE to NW-SE include five strike slip faults, clearly 
appear at the north of the map running through the 
whole area, and are related to the development of the 
Red Sea. The second interpreted group of faults with 
NNE-SSE to NE-SW includes six strike slip faults  at 
the south of the map. The trend of this group of faults is 
comparable with the Gulf of Aqaba trend. 

The magnetic signature of the aeromagnetic maps 
shows several alternative high and low magnetic zones. 
The magnetic low zones are supposed to represent 
structural lows (down-faulted blocks, grabens or 
synclines), while the magnetic high zones, separating 
them represent structural highs (uplifted blocks, horsts 
or anticlines). The distinct boundary between zones with 
different magnetic characters may indicate the presence 
of a major basement fault and/or a contact. 

 
Fig. (11): The interpreted basement tectonic  

map of the study area. 

In the present study, trend analysis technique was 
applied on the resultant structural elements, to define 
the predominant tectonic trends affecting on the area. 
As a result of the application of rose diagram technique 
(Fig. 12). Five main trends were proved to be 
significant, which are sorted from the strongest to the 
weakest as, NW, NE, WNW and NNE. Statistical trend 
analysis of the fault axes of the major uplifted and 
subsided blocks shown in the basement tectonic map 
revealed that there is a strong relation between magnetic 
and structural trends. This analysis shows two major NE 
and NW structural orientation. In the Eastern of Aswan 
area two broad groups of folds have been traced. The 
older group is found only in the basement rocks, while 
the younger group  can be traced in the basement and 
overlying sediments. The fold axes of the older group 
trend NE-SW and NNW-SSE (Dahy et al., 2004). Folds 
are represented in the study area by a series of roughly 
parallel syncline (down-faulted blocks) and anticline 
(uplifted blocks) folds. These folds cut the first 
magnetic zone at the northwestern part of mapped area, 

trending in NNW and NW direction. Hasely, (1975) 
stated that the NNW trend is recognized as a possible 
significant trend in Egypt, because it may have been 
widely developed as a shear and drag fold direction 
during Jurassic and Cretaceous time as a result of the 
regional left lateral shear in the Tethyan region. 

 
Fig. (12): Trend analysis for interpreted basement 

tectonic map of the study area. 

The examination of the interpreted basement 
tectonic map can lead to see that the study area is 
characterized mainly by the presence of two intersecting 
sets of NW-SE to NNW-SSE and NE-SW to NNE-SSW 
trending major faults. It shows also that the main wadis 
in the study area (W. El Hudi, W. Sikket el Hinawya, 
and W. El Arab) are structurally controlled. The fault 
trends, which bound the main wadis in the study area, 
are oriented generally in NE and NW directions. El 
Shazly (1966) explained the NE-SW structural trends as 
traversal fracture to the major NW-SE fractures along 
which huge plutons were emplaced. The intersections 
between NE-SW and NW-SE deep-seated linear tec-
tonic zones are in several cases foci of mineralization 
including granetic and porphyry mineralization. These 
large shear zones comprise large zones of highly 
metamorphosed crystalline basement rocks 
accompanied by numerous intrusions of siliceous rocks 
with associated metasomatism. These zones are radioac-
tive and magnetically active, although anomalies are 
usually irregular (Garsori and Krs, 1976). 

7. CONCLUSION 
According to the visual inspections of the various 

geological and aerial magnetic maps, it was possible to 
divide the total magnetic intensity reduced to the north 
magnetic pole (RTP) magnetic contour map into four 
different magnetic zones based on the differences in the 
character of the magnetic patterns. Three of the 
identified magnetic zones are represented mainly by 
positive anomalies, while the fourth zone represent 
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mainly negative ones. This map should reflect and 
notably register the gross structural pattern of the study 
area. The magnetic signatures of the aerial magnetic 
maps show several alternative high and low magnetic 
zones. The mainly magnetic–low zones are supposed to 
represent structural lows (down-faulted blocks, grabens, 
synclines or basin), while the mainly magnetic-high 
zones separating them are supposed to represent 
structural highs (uplifted blocks, horsts, domes or 
anticlines). These magnetic structural lineaments, which 
heavily dissected the RTP map are shown on the 
interpreted magnetic basement structural map. 

The magnetic maps, revealed some structural fault 
zones and trends in the study area. It was possible to 
differentiate between some rock types according to their 
magnetic character. Reduced to the pole, analytical 
signal and second vertical derivative maps were 
prepared to help in visualize the gross structural 
framework of the area. The NW-trending faults together 
with the NE-trending cross faults and the oblique ones 
(NNE, NNW, EW and ENE) constitute the overall 
structural pattern of the study area. The granitic mass is 
affected by a coupling force which yields two major 
faults striking in NNW direction. The integration of the 
previous results obtained from the aeromagnetic survey 
data aided by the geological information led to the 
construction of the basement tectonic map. This map 
shows a group of fault trends. These fault lines are 
dissected and displaced by NW, NE, WNW and NNE 
fault lines. 
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