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ABSTRACT: Aeromagnetic and landsat data were interpreted to infer the most pronounced tectonic trends, both on
the surface and at the subsurface and to determine the thickness of the surface geologic rock units as presently mapped,
as well as to estimate the depth to the top of source magnetic bodies in Gabal Abu Marwa area, north Eastern Desert of
Egypt. Trend analysis was carried out on the structural lineaments that are deduced from magnetic, shaded relief
images and geological map of the study area. Both magnetic and landsat image lineaments revealed four major sets of
structural lineaments trending in the NE -SW, NW-SE, N-S and E —W directions. The traced drainage lineaments show
major sets trending in the NE- SW direction meanwhile; N-S and E-W directions are observed as secondary lineaments.
The statistical test analyses revealed diversity in the correlation strength between the various data sets. Two depth
estimation techniques (analytic signal and local wavenumber) were applied on the entire grid of the total-intensity
magnetic data. The obtained depth results are used to construct depth contour maps to the top of source bodies. These
maps reflect the outcropping or near-surface causative bodies at the central western part of the study area. Meanwhile,
a remarkable increase in the depth values toward the central part of the area forming a basin of a NW-SE direction
parallel to the Red Sea. This means that the magnetic anomalies are due to relatively deep causative bodies. Forty two
magnetic profiles were selected in the modeling process to determine the parameters (susceptibility, depth and width)
values of the rock units. These models manifest the subsurface distributions of the rock units and their relation to the
surface geology. The surface rock units have susceptibility values ranging from 0.000001 cgs to 0.0072 cgs unit and
width values ranging from 100 to 7000 m. However, they have limited depth extension and the depth to the magnetic
source bodies starting from the surface to a depth of about 1400 m.

INTRODUCTION

The study area is located in the north Eastern
Desert of Egypt, which is bounded by latitudes 27° 15
& 27° 43" 44" N and longitudes 33° 0" & 33°41° 24"E
(Fig. 1). It is covered by Precambrian igneous and
metamorphic rocks overlain by sedimentary rock units
of Cretaceous and Tertiary age. These rock exposures
are traversed by several wadis (dry valleys) filled by
Quaternary sediments.

considered the main hydrocarbon province in Egypt.
Magnetic method is an effective low coast way to
provide valuable information mainly for delineation of
subsurface structures and reach better understanding of
the basement rocks and their relation to the overlying
sedimentary section. The aeromagnetic data used here
were surveyed by the Western Geophysical Company of
America in 1983. Flight lines were flown in the NE-SW
direction, perpendicular to the regional strike of the

The study area shows a special importance, as it is main structures. They were spaced 1.5 km apart and tie
located on the western coast of the Gulf of Suez that is lines were flown at a spacing of 10 km. A constant
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clearance altitude of 120 m above the ground level was
maintained throughout the survey (Aero Services,
1984). The principal objectives of this work are to make
use of the available remote sensing and aeromagnetic
data to do the following:

1- To understand the subsurface geology and its relation
with the surface geology.

2- To infer accurately the most pronounced tectonic
trends (the surface and subsurface) of the study area.

Fig. (1): Location map of Gabal Abu Marwa Area,
North Eastern Desert, Egypt.

Various interpretation and analysis techniques are
applied to accomplish this task. Reduction to the pole
was performed to eliminate the distortion in the
magnetic expression associated with the obliquity of the
magnetizing field. Trend analysis was performed for
magnetic maps, shaded relief and geological map of the
study area. Statistical tests are used to manifest the
relation between the different data sets. Quantitative
interpretation includes modeling approaches and depth
estimation using the functions of analytical signal and
local wave number

GEOLOGIC SETTING

The regional geologic setting of Gabal Abu
Marwa area is mainly illustrated from Schurmann,
(1955 and 1966); Said, (1962); Kabesh and Abdel
Khalek, (1970); Francis (1972); EI-Etr and Abdel
Rahman, (1973); El Gaby et al., (1988) and others. The
geologic map of the study area (Fig. 2) included within
the geologic map of Egypt — NG 36 NE QUSEIR - This
map is published in scale 1:500,000 by Conoco Coral
and Egyptian General Petroleum Corporation (Klitzsch
et al., 1986). The western part of the study area is
covered by Precambrian rocks, which are represented by
(from  oldest) metavolcanics, metagabbro-diorite
complex, older granitoids, Dokhan volcanics,
Hammamat group and younger granitoids. These rocks
are traversed by several wadis (dry valleys) filled with

Quaternary alluvial deposits. A long belt of low narrow
range hills, which runs parallel to the Red Sea margin, is
observed at the eastern part of the study area. This belt
represents the southern part of Esh El Milaha range. It
rises above the coastal plain to the east, and to the west
it is separated by a wide "valley" from the main mass of
the Red Sea Hills. This belt consists of small exposures
of Precambrian basement rocks and sedimentary rock
units of Cretaceous and Tertiary age. The Cretaceous
rock units are represented by Nubia group, Duwi
Formation and Dakhla Formation. However, the
Tertiary rock units are represented by Thebes
Formation, Esna Formation and Samih Formation. In
general, the area is dissected by a system of faults, most
of them trending in the NW-SE (Red Sea) and NE-SW
directions (fig. 2).

DATA PROCESSING AND
INTERPRETATION

1-Reduction to the North Magnetic Pole (RTP)

Reduction to the pole of magnetic data was used
to overcome the inclination problems of intermediate
latitudes. In this map (fig. 3), the magnetic anomalies
were centered directly above the causative sources.
(Baranov, 1957 & 1975; Baranov and Naudy 1964 and
Battacharyya, 1965 & 1967).

The RTP map of the study area (fig. 3 ) is resolved
into several closed expressions. Most of these
expressions have limited elongation and trending in
different directions. A well defined belt trending NW-
SE direction is observed at the eastern part of the study
area. This belt is associated with Esh ElI Milaha range
and is characterized by positive magnetic anomalies
with high amplitude and frequency. Low magnetic relief
expressions of relatively long wavelength anomalies are
characterizing the sedimentary rock units that covered
the western and eastern parts of Esh El Milaha range.

High magnetic closed expressions of relatively
short wavelength are observed at scattered locations
over the basement outcrop at the western part of the
study area. Anomalies of relatively high magnetic
contour lines are aligned in a curved shape delineating
the eastern boundary of the younger granites. Such
relatively high anomalies may be associated with either
the granitic rocks of relatively basic nature or a basic
material intruded these granitic rocks. Similar
intrusions can be assumed to explain the near by -to the
west- high contour anomalies. Expressions of the same
nature, but of relatively limited wavelength, are
observed at scattered locations over the western
basement outcrop. Most of these anomalies show
positions close to the mapped geological contacts and
faults. In general the resolution of the magnetic data into
more than one anomaly is observed over the various
units of the geological map. This implies the lack of one
to one relation between the geological units and its
magnetization. However, outstanding magnetic gradient
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is observed over the contact of some units indicating
magnetization contrast higher than that associated with
the inhomogeneous  susceptibility nature within the
geological units itself.

2- Trend Analysis

The term lineament in geology has been applied to
imply alignment of different features such as shear
zones, faults, rift valley, truncation of outcrops, fold
axis, alignment of dikes and elongated pluton, and
alignment of stream and valleys (Gupta, 1991). In the
present study the structural lineaments were deduced
from the analysis of three different data sets (landsat,
magnetic and drainage pattern). The significance and
tracing criteria for the former lineament types are as
follow:

A- Landsat lineaments:

Lineaments in landsat image express different
linear geological features. In the present study landsat
image data of the study area is transformed into digital
elevation model (DEM) in the form of shaded relief
image. Lineaments are traced over the shaded relief
image (fig. 4)

B- Aeromagnetic lineaments:

Affleck (1963) stated that trend pattern could be
used to delineate magnetic provinces, which in turn
reflect the tectonic provinces. Gay (1972) specified the
following criteria for tracing the aeromagnetic
lineaments: 1) - occasional alignments of magnetic lows
and/ or highs, 2)- steeping and flatting gradient (changes
in gradient), 3)- Termination of highs and lows, and 4)-
linear contour pattern. The former criteria can assist in
tracing lineaments and can be used individually or in
combination. In the present study the magnetic
lineaments are traced from the RTP aeromagnetic data.

C- Drainage lineaments:

Drainage lineaments are traced from the
geological map of the study area. Tracing is restricted
to drainage lineaments of the well-defined trend and
appropriate length.

The former lineament trends are grouped into
classes according to their azimuth for both lineament
number and length. The distributions of the various
lineament number and lengths over the azimuth range
are divided into 10-degree azimuth classes

Trend correlation is used to summarize the
strength relationship between the lineament trends
deduced from various data sets. In this regard
Spearman’s rank correlation coefficient is used as a
measure of linear relationship between each pair of the
data sets. The data were converted into ranks to measure
how tightly the ranked data clusters around a straight
line. A positive correlation is one in which the ranks of
both variables increase together. Meanwhile a negative
correlation is one in which the ranks of one variable
increase as the ranks of the other variable decrease. A
correlation close to zero means that there is no linear

relationship between the ranks (Altman, 1991). The
correlation coefficients (rs) and the test of statistical
significance (p values) obtained for the various pairs of
data sets are illustrated in table (1). This table reflects
the following features:

1- Strong correlation is observed between the No% and
L% for each pair of the same data type.

2-The correlation coefficient between drainage trends
and either landsat or magnetic sets indicates an
obvious weak relation.

3- Cases 1, 2 and 3 have p values less than 0.01. This
implies a statistical significant relationship at the 99
% confidence level. However cases 4, 5 and 6 have p
values less than 0.1, which implies a statistical
significant relationship at the 90 % confidence level.

4-The correlation coefficient (0.478) between the
landsat and magnetic data is very close to the class of
the strong relation. Accordingly it is possible to
associate their significance with moderate relationship
without much tolerance.

One can notice that statistical test alone is not
sufficient to reveal the relation between the data sets.
Therefore, the presentation of the lineaments of azimuth
distribution (rose diagram) is more convenient to
manifest the data sets relation. Rose diagrams (Fig. 5)
are prepared to illustrate the relative contribution of
these classes for both lineament numbers and lengths.
Inspection of the various rose diagrams shows the
following:

1- Rose diagram of landsat lineaments (No. %) has
peaks in N35°W, N-S, N30°E and N65°E. The order
of the former peaks progressively increases toward
the west. Rose diagram of the length contribution
show similar trend distribution. The observed
outstanding  lineament relative contribution in the
N35°W direction indicates the regional nature of this
trend.

2- Rose diagrams of magnetic lineaments (No%) show
the main peak at the N35°W direction and
secondary peaks at N30°W and N5°W, The rose also
includes Third order peaks at N35°E and N65°E
directions. The other rose diagram (L%) Show the
same trends but with a mutual position of the first
pair of trend peak. Also the peaks at the eastern
azimuth range have reduced its contribution in
comparison to the (No%). The noticed relative
increase in the length contribution at some trends
implies comparable increase in the regional nature of
this trend.

w
1

Drainage rose diagrams (No % & L %) show a major
trend in the NE — SW direction. Secondary and equal
order peaks follow the N-S and E-W direction. This
outstanding major contribution in the NE - SW
direction is due to the contribution of the drainage
system associated with Esh EI Millaha uplift, which
has a NW — SE direction.
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Fig. (2): Geologic map of Gabal Abu Marwa area (after Klitzsch, 1986). Symbols are:
Q= Wadi deposits; Tmr= Um Mahara Fm; Ten= Nakheil Fm.; Tpte= Esna Fm.;
Tett= Thebes Fm.; Kud= Dakhla Fm.; Kuw= Duwi Fm.; Kug= Quseir Fm.
Kutg= Taref Fm.; Pz= Paleozoic rocks; Gy= Younger granite; Go= Older granite
ha= Hammamat sediments; Ms= metasediments; mv= metavolcanics and mgl= metagabbros

Fig. (3): RTP magnetic data and magnetic models Fig. (4) Lineaments traced over shaded relief image
profile positions. of the study area.
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In general, the lack of strong relation can be mainly
attributed to:

a- The sedimentary exposure units in the landsat
images restrict their lineaments contribution to the
traced drainage lineaments.

b- The magnetic lineaments are not necessary a
surface phenomena meanwhile, geological map and
landsat images reveal the surface features.

3- Depth Estimation

Many automatic and graphic techniques have been
developed to estimate the depth to the top of source
bodies (Grauch and Cordell, 1987; Roest and
Pilkington, 1993; Thurston and Smith, 1997; Smith et
al.,, 1998; Abdelrahman and Hassanien, 2000 and
others). In order to estimate depths from the grids of
magnetic data, some recent techniques require
estimations of the magnetic contact locations. This is
done by constructing a function from the magnetic data
that is peaked over the contacts. Several such functions
have been suggested in the literature including the
magnitude of the horizontal gradient (Blakely and
Simpson, 1986), the amplitude of the analytic signal
(Nabighian, 1972; Roest et al., 1992; and Roest and
Pilkington, 1993), and the local wavenumber (Thurston
and Smith, 1997; and Smith et al., 1998). In each case,
the same function that is used to locate the contacts can
be used to estimate the source depths at the contact
locations. Depths to the top of source bodies have been
estimated from the total intensity magnetic data of the
concerned area based on the analytic signal and local
wavenumber methods that operate on the entire grid of
the data. The data processing was carried out utilizing
the geophysical software as implemented by Philips
(1997).

The depths derived from the analytic signal and
local wavenumer are shown in figures 6 and 7
respectively. Reliability of the results with such
techniques requires well isolated anomalies and
insignificant or well removed noise (Xiong, 2003). In
this regard, Upward continuation of the aeromagnetic
data grid prior to calculation of the local wavenumber is
necessary to minimize data noise associated with the
calculation of second derivatives These maps show the
relatively deeper nature of the estimation obtained with
the local wavenumber technique in comparison to those
obtained with the analytic signal approach. However
the two maps show a basin of a NW-SE direction
parallel to the Red Sea. The basin is bounded from the
east and west by shallower depth values, where these
parts are covered by basement rocks. The basin has
irregular shape with deeper parts at the central portion.
The basin configuration and boundaries in both maps
manifst the impact of NW-SE, N-S and NE-SW fault
trends. Right lateral movement along the NE-SW
direction is revealed in the analytic signal depth
estimation map.

4- Magnetic Modeling

Geophysical inversion can be considered as an
attempt to fit the response of a subsurface earth model
to a finite set of actual observations. The model
parameters and model response are the main primary
elements in the inversion process. In this regard, the
model consists of a set of mathematical relations
representing a particular mathematical description of an
observed process. In a modeling technique, a specific
fixed geometric model could be used to calculate the
depth, width, location and magnetization of the source
of a magnetic anomaly. The computed magnetic
anomaly of the entire model along the profile is the sum
of the contributions of each separate polygon. The data
processing was carried out using GM-SYS modeling
software, included in the OASIS Montaj Data
Processing and Analysis System (1997).

In the present study, 42 magnetic profiles were
selected in the modeling process (Fig. 3). Some of these
models (M6, M7, M17, M20, M24, M25, M30, M35,
M38, M40, M41 and M42) were selected for illustration
and discussion (figs 8 to 10).

Over the acidic metavolcanic units, four models
(M6, M7, M17 and M20) have been carried out (Fig. 8).
These rock units show relatively low magnetization due
to their limited thickness and low magnetic
susceptibility values. The first model (M6) includes
distribution of materials that have limited depth
extension and low magnetic susceptibility at the top.
These materials represent the distribution of the acidic
metavolcanics. This unit overlies rock units of relatively
high susceptibility contrast in the middle portion, hosted
laterally with materials of lower susceptibility values.
The second model (M7) has been constructed over the
metavolcanic and younger granite. This model reveals
the distribution of the acidic metavolcanic at the top
with maximum depth extension of 1200 m, and
basement units of different susceptibilities (0.005,
0.000156 and 0.0078 cgs). The metavolcanic partially
overlies the first and the second units. The third model
(M17) exhibits the metavolcanic overburden with depth
extension varies from 400m to 2000m. The
metavolcanic capped materials at the central portion of
magnetic susceptibility of 0.0019 cgs. These materials
are hosted by rock units of relatively low susceptibility.
The forth model (M 20) shows the depth extension of
the metavolcanic units varying from 500 m to 1400 m.
This model shows changes in the susceptibility contrast
values of the underlying units.

Figure (9) shows four modeling profiles (M24,
M25, M30 and M35) that were selected over different
rock units. The first model (M24) has been constructed
over the older granite which shows diversity of
susceptibility contrast values for the model blocks
(0.0018, 0.0002 and 0.001 cgs). The second model
(M25) was selected over metagabbro rock unit.
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Fig (5): Rose diagrams (Number % & length %) for the different
data sets (landsat, magnetic and drainage lineaments)
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Fig. (6): Depth estimation contour map to the top of source bodies,
as deduced from the analytic signal. Dashed lines indicate
possible fault locations and arrows indicate possible right latera
displacement

Fig. (7): Depth estimation contour map to the top of source bodies, as deduced
from the local wavenumber. Dashed lines indicate possible fault locations.
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Fig. (8): Magnetic modeling along profiles Nos. 6, 7, 17, and 20.

Fig. (9): Magnetic modeling along profiles Nos. 24, 25, 30 and 35.
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It exhibits low susceptibility and rootless nature of
this unit with depth extension of about 1300 m and lying
over basement rock units of relatively high
magnetization contrast. Such low value is not expected
for metagabbro. Profile model (M30) was taken over the
Dokhan volcanic, which  reflects variation from 400 to
1450 m in the thickness of the Dokhan volcanic. Low
magnetic susceptibility value has been assigned to
Dokhan volcanic. Also, the model shows diversity in the
magnetization of the basement rock units that
underlying the Dokhan volcanic. The extremely high
susceptibility contrasts observed in the underlying
material are associated with one of the relatively high
magnetic anomalies that are scattered over the basement
rock units. At the eastern part of the study area, the
model expressed the Dokhan exposure as a cap unit of
relatively low susceptibility contrast (0.00003 cgs)
overlaying blocks of different contrasts. Extremely high
contrast (0.0025 cgs) is observed in the middle portion
of the model beneath the cap rock. Model (M35) profile
extends, from west to east, over the sedimentary,
Dokhan  volcanic, Hammamat sediments and
sedimentary exposures respectively. The model express
these units with low magnetic susceptibility values and
depth extension vary from 200 m to 1400 m at the east.
The sediments are expressed in the top model with zero
magnetization and maximum depth extension of 1600m.
Beneath the top layer, basement units of dramatic
diversity in magnetization nature are observed, which
are varying from low magnetization (0.0001 cgs) to
extremely high magnetization (0.0073 cgs).

Model (M38) has been carried out for magnetic
profile extends over the sediments outcrops between the
western basement outcrop and Esh EI Millaha at the east
(Fig.10). In this model the magnetically transparent
sediment is observed over basement blocks of different
susceptibility contrasts. At Gabal Abu Shar El Qeply
two models (M40 and M41) have been constructed
(Fig.10), which show similar pattern of the subsurface
distributions. Both models show transparent magnetic
materials at the top, which expresses sedimentary cover.
Both models show decreasing of the sedimentary
thickness in the central part, which is associated with
the basement uplift that has relatively high magnetic
contrast (0.00185 and 0.0018 cgs). The thickness of the
sediment varies from 100 m to 900 m over the central
uplift. This uplift is an extension of Esh El Milaha
range, which expose north Gabel Abu Shar EI Qeply.
Model (M42) indicates shallow sediments in the
western part and the thickness of these sediments has a
maximum value at the middle portion of the profile
(Fig.10). It gradually decreases toward the basement
outcrops. The later models suggest possible control of
the basement block uplifts on the configuration of the
overlying sediments. The fault block geometry of such
structural pattern for the southern part of the Gulf of
Suez at the early pahse of rift is illustrated in figure (11)
as interpreted by Bosworth (2005).

Fig. (10): Magnetic modeling along profiles Nos.
38, 40, 41 and 42.

The parameters (Susceptibility contrast, depth and
width) values of the all models (43 models) are
illustrated in table 2. The relation between the main
parameters is manifested in Figure. (12). The top units
of the former models express near surface material
distribution. The parameters of the top units are not
included in the former table. The depth extension and
susceptibility contrast values of the top unit group are
shown in table (3). The inspection of the obtained
results of the frequency histograms (fig. 13) that
illustrating the parameters of near-surface rock units
shows:

1- Near surface units have limited depth extension and
low suscebtibilty contrast values

2- The susceptibility values range from 0.000001 cgs to
0.0072 cgs unit. Most of the former values are less
than 0 .022 cgs units

2- The depth to the magnetic sources bodies is ranging
from 0 m to 1400 m.

3- The width value is ranging from 100 to 7000 m and
most of the thickness values do not exceed 4000 m.

4- There is no obvious relation between any pair of the
former parameters.
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Fig. (11): Cross-section across the souther part of the Gulf of Suez, illustrating
rotated fault block geometry that is throught to be representative of
the early phases of Red Sea rifting (after Bosworth, et al., 2005)

Fig. (12): Relation between depth, width and magnetic susceptibility
for the selected profile models

Fig. (13): Susceptibility and depth extension of the near surface rock units (top units)
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Table (1): The correlation coefficients (rs) and test of the statistical significance
(p values) for the various data pairs

Serial No. Case Spe?(;’;?féilgi gﬁ{EeRI:l)tion b value
i 0
L et neaments, (100 072 0007
2| gnetic Ingaments, (L5 0.8 00
3 draiizgg ??rfeg%%zot)s.ﬁ%) 0.9 0.0
i 0
¢ | magneticlneaments (No%) 0478 os1
i 0
5| arainage neaments, (No%) 0049 o8
© | "ireinage lineaments, (No%) 011 o74

Table (2): The main parameters (Susceptibility contrast, depth and width) of the selected profiles.

Depth | Width Depth | Width Depth [Width
M no |sus. (cgs) (m) (m) M no| sus. (cgs) (m) (m) M no|sus. (cgs) m | (m)
1 0.0008 | 200 | 2200 | 18 0.00003 300 950 1E-06 640 | 1500
2 0.002 0 3100 0.0023 300 | 1300 | 34 | 0.0019 | 430 |1700
3 0.0021 0 3300 | 19 0.0025 130 | 2600 | 35 | 0.0012 | 100 |5200
8E-06 0 1500 | 20 0.00002 0 800 0.007 900 | 6500
4 1E-05 0 2000 0.0012 400 | 2300 0.005 900 | 2000
0.0013 2500 | 21 0.0002 340 | 1500 | 36 | 0.001 0 2000
0.0013 0 1300 | 22 | 0.000001 | 1150 | 6000 0.0005 | 600 | 700
5 0.0028 0 2000 | 23 0.00023 300 | 3000 0.0008 | 1000 | 2000
0.0008 0 2800 0.00001 500 | 1200 | 37 | 0.0025 0 6500
0.0008 0 3100 | 24 0.001 300 | 1400 | 38 | 0.0037 0 1600
6 0.0011 | 140 | 2500 0.000001 0 1600 0.0072 0 800
7 0.0013 0 1700 | 25 0.00195 | 1100 | 1500 0.0015 0 1400
0.0007 0 1500 0.0000° 1000 | 1000 0.0066 0 700
0.0005 0 2500 0.0004 700 | 1700 0.0001 0 250
8 0.001 0 2300 | 26 0.0012 0 1300 0.0001 0 460
9 0.0014 0 1100 0.0014 0 2000 0.0015 0 600
0.001 0 850 27 0.0026 400 | 3200 0.0072 0 100
0.001 0 2200 0.0001 300 850 | 39 | 0.0003 | 300 |1900
10 | 0.0029 0 1700 0.00001 280 800 0.0001 0 2200
0.0008 0 2200 | 28 0.00126 0 4000 | 40 | 0.0019 0 5300
11 1E-05 0 1100 0.00016 500 | 1300 0.0001 | 350 |1200
12 1E-06 0 700 29 0.0011 700 | 3000 | 41 | 0.0019 0 5400
13 | 0.0013 0 2800 | 30 0.0028 600 | 4500 | 42 | 0.0004 0 800
14 | 0.0025 0 2600 0.00004 700 600 0.0014 | 700 | 7000
15 | 0.0022 0 1800 | 31 0.0007 0 1500 | 43 | 0.0001 | 1400 |4800
16 | 0.0002 0 1800 0.0003 0 1400 0.0035 | 100 |9800
0.0011 0 2200 | 32 0.0015 240 | 1150 0.0004 | 1200 | 9000
0.0011 0 1800 | 33 0.0025 200 600 0.0012 | 1000 | 2000
17 | 0.0013 0 3000 0.0007 200 600 0.0015 | 1300 | 5000
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Table (3): The main parameters of the top rock units
of the different models.
Model Sus. Depth | Model Sus. Depth
No. (cgs) (m) No. (cgs) (m)
1 0.00001 | 1160 28 |0.000047| 1100
0.00001 | 770 29 0.00001 | 1480
0.00001 | 900 30 0.00002 | 1500

2
5
6 0.000012| 950 32 |0.000028| 375
8
9

0.00001 | 1060 33 0.00003 | 810

0.000011| 680 34 0.00003 | 980
10 0.0001 700 35 0 1300
11 0.0001 700 0.000032| 540
14 0.0001 820 0 1450
16 0.0011 600 36 0.00001 | 1600
17 |0.000042| 1200 0.0002 | 1150
19 0.00001 | 1200 37 0 2200
20 0.00004 | 1400 38 0.0001 660
21 0.00004 | 700 39 0 600
22 0.00001 | 1100 40 0 900
23 0.0001 770 41 0 700
24 0.00001 | 500 42 0 1000
26 0 600 43 0 1300

27 0.00001 | 1000

CONCLUSIONS

The analysis of the available Landsat and aeromagnetic
data of the study area, aided by the geologic
information, revealed the following:

1- Lack of one to one relation between the various
geological units and the magnetic anomaly is
observed due to diversity in the magnetization of
these units.

2- Lineament analysis of the different data sets reveals
four predominant sets of structural lineaments
trending mainly in the NW-SE, N-S, NE-SW and
E-W directions. Diversity in correlation strength and
is observed between the different data sets.

3- The magnetic basement depth estimation maps show
irregular surface configuration with an obvious basin
trending NW-SE direction. A right lateral movement
is observed in the former basin configuration.

4- At Gabal Abu Shar, the subsurface basement
configuration suggests an extension of Esh El
Milaha range.

5- Metavolcnics, dokhan volcanics and metagabbro
intrusive units have limited depth extension with low
susceptibility values assuming acidic nature for these
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