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ABSTRACT
A moderate size felt earthquake with a body wave magnitude (mb = 4.4) shocked the western 
part of northern Egypt on 11 April 2020. The nature of this seismic source has yet to be fully 
understood. This paper presents an analysis of the seismic source of this significant earthquake. 
A robust hypocentral parameters estimation is performed by collecting the data from 29 
seismic stations in the Eastern Mediterranean region to reduce the azimuthal gap within the 
available location. The full-waveform Moment Tensor Inversion (MTI) is applied to derive the 
faulting mechanism of the quake. The obtained solutions indicate a reverse faulting mechan
ism. The plausibility of the obtained mechanism is analysed in terms of measuring the Kegan 
angle and evaluating the stability of the resulting mechanism. The source parameters are 
estimated using the S-wave amplitude displacement spectra. The obtained source parameters 
indicate that the seismic moment (Mo) is 8.9 × 1015 Nm, the fault radius L is 1013 m, the stress 
drop (σ) is 3.8 MPa, and the displacement (d) is 0.053 m. The analysis of this seismic source is of 
fundamental importance for evaluating seismic hazard in northern Egypt, particularly for 
critical facilities and safe hydrocarbon exploration.
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1. Introduction

The northernmost part of the Western Desert (Figure 1) 
is bounded by the passive continental margin with 
a complex tectonic setting that is not fully understood 
(Abou Elenean and Hussein 2007; Badawy et al. 2015; 
Bosworth et al. 2015). It is located in the unstable shelf of 
Egypt (Said 1962) and presents the key to resolving the 
kinematic disconnect between the Western Desert 
onshore and the Egyptian offshore. The kinematics of 
the Western Desert onshore are controlled by the rifting 
event that occurred during the Middle to Late Jurassic 
and established the general basin configuration that per
sisted through most of the Mesozoic. Most active faults in 
the Jurassic are oriented E–W to ENE–WSW with an ∼ 
N–S extension direction (Guiraud, 1998). However, the 
kinematics of the Egyptian offshore is dominated by far- 
field compressional stresses resulting from the collision of 
the African and Eurasian plates and the Arabian- 
Eurasian convergence (Bosworth et al., 2008).

On the other side, a better assessment of the expected 
damages of an earthquake in such areas requires more 
understanding of the nature and the geometry of the 
seismic source and the associated physical process 
(Abdelzaher et al. 2020; Abdel Rahaman et al. 2008; 
Deif et al. 2009; Bormann et al. 2013; Zahran et al. 2016; 
Badawy et al. 2017; Gaber et al. 2018; Elhadidy Mahmoud 
and Abdalzaher 2021), which in turn, improves policies 
for the regulation and operation of natural resources. 

Additionally, the tectonic setting of this area is attractive 
to geoscientists and hydrocarbon exploration, as faults 
play a remarkable role in the trapping and migration of 
hydrocarbon (Moretti et al. 2010).

On 11 April 2020, a moderate size earthquake (mb 
4.4) occurred in the northernmost part of the Western 
Desert, 40 km northwest of Marsa Matrouh city and 
309 km west of Alexandria (Figure 1). It was felt in 
Marsa Matrouh and EL-Negalah cities. This moderate 
earthquake is well recorded by the broadband stations 
of the Egyptian National Seismic Network (ENSN). 
Before this event, the availability of local broadband 
seismic records in this region was rare. Therefore, the 
source mechanism and source parameters of the Ras 
Elhikma earthquake (mb = 5.5) that occurred on 
28 May 1998 and analysed by Abou Elenean and 
Hussein (2007) were based on the teleseismic records 
from the global broadband seismic stations. Another 
important consideration is the recent seismic hazard 
studies (e.g. Ezzelarab et al. 2016) that discussed the 
contribution of the near offshore seismic sources to the 
ground motion affecting the cities in the northern coast 
of Egypt, especially in the short spectral periods. For 
these reasons, the current study aims to use the digital 
waveform data recorded by the ENSN broadband sta
tions to determine the characteristic parameters for the 
source of the El-Negalah earthquake in terms of seismic 
source mechanism and source parameters.
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The seismic source mechanism is usually described 
using a moment tensor. Recently, numerous methods 
have been presented for the inversion of waveform 
records to get the moment tensor. The widely used meth
ods perform the inversion process based on full wave
forms, amplitudes of direct waves, or amplitude ratios 
(Jechumtálová and Šílený 2005; Vavryčuk 2007; Sokos 
and Zahradnik 2008). We use the full-waveform inver
sion available in ISOLA code (Sokos and Zahradník  
2013) for calculating a moment-tensor using the available 
waveform data.

The seismic source parameters (viz., source area, 
stress drop, corner frequency) are calculated based 
on the developed earthquake models (i.e. Brune  
1970; SATO and HIRASAWA 1973; Boatwright  
1980). It is performed by converting the time his
tory to the frequency domain of the S-wave. The 
frequency analysis is widely used to estimate the 
seismic source parameters (e.g. Dobrynina 2009 & 
Kwiatek et al. 2011). In this study, the authors 
preferred to use the Brune (1970), circular source 
model, because it is more appropriate for small to 
moderate events.

2. Tectonic setting and seismicity

The tectonic setting of the northwestern desert is 
characterised by complexity because it belongs to the 
unstable shelf (Said 1962). Furthermore, considerable 

hydrocarbon exploration has proven this complexity 
(El Gazzar et al. 2016). The tectonic setting of the 
region is attributed to the far-field compressional 
stresses resulting from the relative movements 
between the African, and Eurasian plates (Garfunkel  
2004; Bosworth et al. 2015). Where, the convergent 
movement between African/Arabian and Eurasian 
Plates (Figure 2) developed the Syrian Arc System 
during the Late Cretaceous (Meshref 1990). The 
Global positioning system (GPS) measurements illus
trate the relative movements (McClusky et al. 2003) 
and indicate that the African Plate moves towards the 
north direction at a relatively small rate. Moreover, the 
study of Aksu et al. (2005) showed that the Aegean Sea 
moves towards Eurasia with a higher slip velocity 
(30 ± 1 mm/y) in the southwest direction. The 
Hellenic and Cyprian Arcs mainly delineate the 
boundary between Africa and Anatolian-Aegean sub
plate. The Arabian Plate moves towards north–north
west relative to Eurasia with a velocity of 18–25 mm/y 
(McClusky et al. 2000). The subsurface geology is 
deduced based on geophysical studies (Goudarzi and 
GH 1980; Meshref 1982; Sestini 1984). These studies 
show that this area is characterised by several subsi
dence depocentres and positive structures. The main 
trend of these subsurface features changes from W to 
E. East of 25°E, and faulting is mainly NW-SE to 
NNW-SSE and E-W. Between 25°E and 29°E, the 
trend is either E-W or ESE-ENE, or a combination 

Figure 1. The northern part of the Western Desert, the location of the April 2020 EL-Negalah earthquake (red star) and Ras Elhikma 
earthquake (red triangle).
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of WNW and ENE. East of 29°E, the dominant orien
tation is NE and ENE, the so-called Syrian arc folds.

The recent instrumental seismicity (Figure 2) reveals 
the best correlation between seismic activity and the 
known active tectonic (Hellenic and Cyprian Arcs, 
Northern Red Sea rift, Gulf of Aqaba). The seismicity 
data plotted in Figure 2 is collected from the ENSN 
annual bulletins and the ISC bulletin. These two agen
cies report the size of earthquakes in different magni
tude types. ENSN calculates the size of the earthquake 
using the local scale magnitude. At the same time, the 
ISC reports the size of the earthquakes in different 
magnitude scales, e.g. the mb and Ms. The magnitude 
of the earthquakes recorded by the ENSN is converted 
into the moment magnitude using the empirical equa
tion proposed by Mohamed et al. (2012). On the other 
hand, the magnitude types reported by the ISC are 
converted to the moment magnitude using the empiri
cal equations proposed by Erdik et al. (2012).

The most significant earthquake that occurred 
along the African margin is the Ras Elhikma earth
quake (5.4 Mw). It occurred on 28 May 1998 and 
showed a reverse faulting mechanism (Abou Elenean 
and Hussein 2007). The assigned intensity of the 1998 
earthquake is VII (Hassoup and Tealeb 2000) on the 
Modified-Mercalli intensity scale at Δ∼50 km to the 
south of the epicenter.

3. Data

Three seismic agencies report the studied event 
with different hypocentre parameters (i.e. epicentre 
location and origin time), as shown in Table 1. 
Therefore, a data set of 29 seismic stations of the 
ENSN and European Integrated Data Archive 
(EIDA) have been used for estimating the hypocen
tre parameters of the El-Negalah earthquake 

Figure 2. Tectonic and seismicity of the northwestern desert. Red star shows the location of the studied earthquake, and the 
arrows present the direction of the plate motions. Seismicity data is compiled from the ISC and ENSN Bulletins.
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(Table 1 and Figure 3) using HYPOINVERSE-2000 
program (Klein 2002). The collected metadata 
reduces the largest azimuthal gap between stations 
surrounding the epicentre to 61°.

For full waveform inversion, only nine broad
band seismic stations (with Trillium-240s sensor 
type) are feasible according to the signal-to-noise 
ratio for retrieving the moment tensor. The selected 
stations for MTI are located at epicentral distances 
of ≈39–531 km and have the best possible azi
muthal coverage (Figure 3). The quality of the 
waveform data is considered in the selection of 
these stations in terms of the signal-to-noise ratio 

(SNR), in addition to being free from long-period 
instrument disturbances (Zahradník and Plešinger  
2010). A set of frequency bands is tested for inver
sion, and the proper frequency band was found at 
0.05 to 0.07 Hz. The 1-D velocity model of El 
Hadidy (1995) is adopted in the hypocentre loca
tion and inversion process (Figure 4). El Hadidy 
(1995) obtained a velocity model of the northern 
part of the Eastern Desert using deep seismic 
sounding. Several authors have used this model 
(e.g. Abou El-Enean 1997) to model the velocity 
structure in the northern part of the Western 
Desert.

Table 1. The hypocentre parameters of the April 2020, El-Negalah Earthquake.

Seismic Center
Origin Time 
(hh:mm:ss)

Lat. 
(°N)

Long. 
(°E)

Depth 
(km)

Gap 
(°) N. of Stations Magnitude

European-Mediterranean 
Seismological Centre (CSEM)

16:31:00.2 31.38 26.72 10 203 66 mb 4.4

Helmholtz Centre Potsdam German Research Centre for Geosciences (GFZ) 16:30:59 31.41 26.77 10 202 83 mb 4.5
ENSN 16:31:04.52 31.45 26.87 33 - 22 ML 4.29
Current study 16:31:04.97 31.44 26.84 21 61 20 ML 4.30

Figure 3. Seismological stations used for the location (triangles) and MTI enclosed by red circles.
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4. MTI and the source mechanism

The full-waveform inversion ISOLA code allows for 
point- and multiple-point-source iterative deconvolu
tion (Kikuchi and Kanamori 1991). The moment ten
sor is retrieved by reducing the difference between the 
observed and synthetic displacement in the least- 
squares sense. At the same time, the location and 
origin time of the point sources are grid-searched to 
decrease the uncertainty in the location.

It starts by calculating Green’s function to yield the 
synthetic displacements for the vertical, radial, and trans
verse components at the defined receiver’s position using 
the discrete wavenumber method (Bouchon 1981; 
Coutant 1989). The associated uncertainty in the depth 
of the hypocentre is treated by performing the point- 
source inversion for a series of trial source positions 
lying at various depths below the epicentre. Fifteen trial 
source depths are tested with a 2 km vertical interval: Figure 4. The velocity model used for MTI (El Hadidy 1995).

Figure 5. A). The correlation ratio for the seismic source mechanism for the El-Negalah earthquake is obtained at various trial 
depths using the vertical grid search method. The scale on the right side shows the beach ball’s double-couple percentage (DC %). 
B). Optimum verification of the depth of the El-Negalah earthquake using the time grid search method.
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Figure 6. Waveform matching between observed displacement waveform presented in black and synthetic displacement waveform 
presented in red in the frequency range 0.05–0.07 Hz. Station codes appear at the right. The VR of the used components is represented by 
the numbers in the top right corner of each box and components with pale colours are excluded from the inversion.

Figure 7. Fault plane solution (Strike 354°, Dip 58°, and Rake 116°) based on the MTI compared and the polarity of P-wave first arrivals.
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Figure 8. Kagan angle distribution of all acceptable solutions (the mean Kagan angle is 15.4°).

Figure 9. Jackknifing tests. Panel a shows a histogram for the calculated strike, b for the dip, c for the rake, and panel d shows the 
solid black dots representing the nodal planes, the pressure axis (P), and the white circles representing the tension axis (T).

Table 2. The calculated source parameters for April 2020 earthquake.

Station R (km)
F0 

(Hz)
M0 

(Nm) L (m) Δσ (MPa)
d0 

(m) Mw

MAT 40 2.26 8.08 x 1015 1071 2.9 0.06 4.53
SLM 157 2.46 8.6 x 1015 984 3.94 0.079 4.55
SWA 280 2.0 1.01 x 1016 984 4.65 0.093 4.6
Average 2.24 (0.188) 8.9x 1015 

(8.5x1014)
1013 
(41)

3.8 (0.71) 0.053 (0.0009) 4.56 (0.02)
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spanning from 5 to 33 km. The time grid search is carried 
out by 0.12 s time step (∆t) within ±4 sec from the origin 
time. The synthetic displacements with 327.68 s window 
length are computed at each receiver based on the loca
tion of the source, the 1-D velocity model, and the recei
ver’s positions. The observed data is corrected using the 
transfer function of the seismometer and resampled to 
25 Hz. A band-pass filter between 0.05 and 0.7 Hz is 
applied to both observed and synthetic data.

The correlation (corr) between the observed (obs) and 
synthetic (syn) seismograms is determined at every depth 
in terms of variance reduction (VR) which is defined as; 

VR ¼ 1 �
P

obs � synð Þ
2

P
syn2 (1) 

corr ¼
ffiffiffiffiffiffiffi
VR
p

(2) 

In the analysis process, the waveform inversion for the 
defined set of depths (5–32 km) yielded a stable faulting 
mechanism over all the trial depths (Figure. 5a). It is 
noted that the best solutions occurred between 21 and 
33 km focal depths with a dominant double-couple per
centage. The optimal solution is found at 25 km focal 
depth, and the correlation between the synthetic and 

observed data is 77% which can be considered a good 
fit. The time grid search showed that the optimal centroid 
time of the El-Negalah earthquake is the same as the 
origin time (Figure 5b).A). The correlation ratio for the 
seismic source mechanism for the El-Negalah earthquake 
is obtained at various trial depths using the vertical grid 
search method. The scale on the right side shows the 
beach ball’s double-couple percentage (DC %). B). 
Optimum verification of the depth of the El-Negalah 
earthquake using the time grid search method.

The waveform matching shown in Figure 6 is good, 
which confirms the robustness of the adopted crustal 
model and the realism of the obtained source mechanism. 
It decreases with increasing the epicentral distance due to 
the poor SNR. The inverted source mechanism agrees 
well with the polarity of P-wave arrival. The obtained 
solutions indicated that the mechanism of the studied 
earthquake is a reverse faulting mechanism, and its para
meters are shown in Figure 7.

5. Plausibility of obtained source mechanism

The plausibility of the obtained mechanism is analysed 
in terms of the relative assessment of the uncertainty 

Figure 10. The displacement spectra for stations MAT, SLM, and SWA stations used to derive the source parameters.
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and evaluation of its stability. The relative assessment 
of the uncertainty is performed by measuring the 
mean deviation angle between the optimum focal 
mechanism solution and the list of acceptable solu
tions (Sokos and Zahradník 2013), this angle is known 
as Kagan angle (Kagan 1991). We proposed that each 
solution has a correlation equal to 90 percent of the 
obtained mechanism (optimum solution) correlation 
is an acceptable solution. A histogram is plotted to 
visualise the deviation angle between each acceptable 
focal mechanism and the obtained optimum mechan
ism (Figure 8). This histogram is physically inter
preted based on its width, where small width refers 
to the coherency between the accepted solutions and 
in accordance with low relative uncertainty (Michele 
et al. 2014), or based on the mean value of Kagan 
angle, as a smaller mean value of the Kagan angle 
refers to low uncertainty (Fojtíková et al. 2016).

The stability in the obtained source mechanism is 
utilized based on the Jackknife test for seismic stations 
(Horalek et al. 2010; Horalek and Sıleny 2013; Hicks and 
Rietbrock 2015). The test measures the biasness of the 
obtained mechanism due to the seismic stations used in 
the inversion process. Jackknife tests are performed for 
the strike, dip, and rake angles (Figure 9a-c) and show 
that the variations in these parameters are small and 

concentrated in narrow bands for the strike in the range 
of 330°–360°, from 55° to 65° for the dip, and 100°–130° 
for the rake. Moreover, the stereographic projection of 
the nodal planes is coherent with an almost stable focal 
mechanism (Figure 9d). These results are a good indi
cator of the stability of the obtained mechanism.

6. Source parameters

The earthquake source is modelled by Brune (1970,  
1971) as a circular fault that has a tangential stress 
pulse applied to the interior of a dislocation surface. 
The stress pulse transmits a shear-stress wave normal 
to this dislocation surface. Brune’s model is subjected 
to some improvement (i.e. Hanks and Wyss 1972; 
Randall 1973; Madariaga 1977; Boatwright 1978) and 
the Fourier amplitude spectrum of this pulse is 
described for the far-field displacement (D fð ÞÞ by 
the following equation: 

D fð Þj j ¼
Ωo: exp � πft�ð Þ

1þ f
fc

� �nh i1=2
(3) 

Where Ωo is the amplitude low-frequency spectral 
level (plateau), the exponential part is for the 

Figure 11. Focal mechanism solutions of the significant earthquakes that occurred along the African continental margin (After 
Abou Elenean 1997; Abou Elenean and Hussein 2007; Centroid Moment Tensor Online Bulletin).
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Figure 12. Panel (A) shows the significant seismic activity in the African Continental margin and the seismic sources delineated by 
Abou El-Enean (2010). Panel (B) shows the significant seismic activity in the African Continental margin and the seismic sources 
delineated by Mohamed et al. (2012). Green stars represent the significant earthquakes, and red polygons are the seismic sources. 
AKH is Gebel Al-Akhder seismic source, Med-Ridge is the Mediterranean Sea Ridge seismic source, MR-1 is the Mediterranean Sea-1 
seismic source, RAS is Ras Elhikma seismic source, MR-2 is the Mediterranean Sea-2 seismic source, NAL is north Alexandria seismic 
source, EGY is Egypt Background seismic source. Western Background is the Western Desert Background Seismic source.
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attenuation along the ray path where t� average 
attenuation along the path, fc is the corner frequency, 
and n is the high-frequency falloff (n ¼ 2 in Burne 
model).

Other source parameters can be calculated based on 
fc, such as the radius of the circular fault (L) as follows:

Seismic source parameters are the seismic moment 
(M0), stress drop (Δσ), rupture length (L), and displa
cement of the source (d0). Parolai et al. (2007) used 
these parameters to characterise the different types of 
seismic sources and to estimate the Ground Motion 
Prediction Equations (GMPEs). On the other hand, 
Boore (2003) used the source parameters as the main 
inputs in the ground motion simulation and seismic 
hazard assessment.

The source parameters of the 11 April 2020, earth
quake are calculated using the S-wave amplitude dis
placement spectra and considering the S-wave velocity 
of the implemented velocity structure model. The data 
implemented in the current study consists of the 
records of four rocky site high-quality broadband sta
tions of the ENSN. These stations are located at epi
central distances ranging from 41 km to 280 km. The 
raw data is tested by using different window lengths. 
The selected window length ranges between 2.5 and 
3.5 seconds to avoid the contamination of the other 
phases. The selected windows are processed by re- 
meaning, re-trending, tapered, filtered between 0.5 
and 10 Hz to remove the undesired signals, and finally, 
converted to the displacement record.

The M0, L, Δσ and d0 are derived from the displace
ment spectra of the S-wave following Brune’s (1970,  
1971), Hanks and Wyss (1972), and Kanamori (1977) 
equations: 

M0 ¼ 4πρv3
s � R F � Rθϕ

�
(4) 

L ¼ 2:34vs=2πf0
(5) 

Δσ ¼ 7M0
�
16L3 (6) 

d0 ¼
M0
�
πρv2

s L2 (7) 

Mw ¼
2
3

log M0ð Þ � 16:1 (8) 

Where ρ is the rock density, Vp and Vs are the pri
mary wave and shear wave velocities at the depth of 
the hypocentre, R is the hypocentral distance and Rθφ 

is an average value of the radiation pattern and sup
posed herein to equal 0.6 as assumed by Boore and 
Boatwright (1984) and used by Abou Elenean and 
Hussein (2007) for determining the source parameters 
of some earthquakes in Egypt.

The estimated source parameters are shown in 
Table 2. While Figure 10 shows the spectra used to 
derive the source parameters.

7. Discussion and conclusion

The northernmost Western Desert in Egypt is part of 
the African continental margin. Its tectonic setting is 
a meaningful research point due to its importance for 
the region’s ongoing hydrocarbon explorations and 
seismic hazard analysis. Moreover, a question usually 
arises about extending the compressional tectonic 
regime to the African continental margin (Badawy 
et al. 2015).

The most significant earthquake along the African 
margin, at a few tens of kilometres of the Egyptian 
coast, is Ras Elhikma earthquake with 5.4 Mw (Abou 
Elenean and Hussein 2007) located about 30 km to the 
east of the April 2020 earthquake. The two previously 
mentioned earthquakes show similar faulting of high- 
angle reverse mechanisms with negligible strike-slip 
movement, as indicated by Figure 11. The accurate 
determination of the depth of such earthquakes is 
a challenging mission due to the lack of seismological 
stations along the northern coast of Egypt and ocean- 
bottom seismometers in the southern part of the 
Mediterranean Sea. A robust relocation process is 
performed to present a precise analysis of the studied 
earthquake. This step removed the uncertainty in the 
hypocentre parameters which has a negative effect on 
the inversion of the source mechanism. The full- 
waveform inversion technique is applied to define 
the moment tensor of the quake. The uncertainties in 
the depth of the hypocentre and the origin time are 
treated by performing a depth grid search and a time 
grid search. The defined set of depths (5–32 km) 
yielded a stable faulting mechanism over all trial 
depths. The time grid search shows that the optimal 
time of the studied earthquake is the same as the origin 
time. Which confirms the reliability of the velocity 
model applied in both relocation and inversion pro
cesses. The optimal source mechanism solution is at 
25 km focal depth and it coincides with the estimated 
depth of the 1998 Ras Elhikma earthquake 22 − 25 km 
(Abou Elenean and Hussein 2007). Also, the obtained 
source mechanism shows a reverse faulting mechan
ism which agrees with the faulting mechanism of the 
Ras Elhikma earthquake and the reverse faulting 
mechanism in the Northern Eastern part of Libya 
(Abou El-Enean 1993).

With the result of this study, the source parameters 
are estimated using the P-wave amplitude displace
ment spectra. The resulting parameters indicate that 
the seismic moment is 8.9 × 1015 Nm, the fault radius 
(L) is equal to 3829 m, the stress drop is about 3.8 MPa 
and the displacement is 0.053 m. The analysis of the 
seismic source has fundamental importance for the 
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evaluation of seismic hazard, particularly for critical 
facilities and for the safe exploration of hydrocarbon 
reserves in the region.

Such significant and rare events are used in the identi
fication, modification and/or confirmation of the geome
try of the seismic sources included in the source models 
used in the seismic hazard assessment. Figure 12 shows 
the spatial distribution of the significant earthquakes 
located along the eastern segment of the African 
Continental margin and the boundaries of Ras El 
Hikma seismic source. The Ras El Hikma seismic source 
was delineated by Abou El-Enean (2010) and Mohamed 
et al. (2012) as shown in Figure 12. This figure shows that 
the Ras El Hikma seismic source (Ras El Hikma source 
shown in Figure 12-A) defined by Mohamed et al. (2012) 
is more compatible with recent seismicity pattern than 
the RAS (shown in Figure 12-B) seismic source deli
neated by Abou El-Enean (2010). Mohamed et al. 
(2012) and Ezzalarab et al. (2016) mentioned that the 
maximum expected earthquake that can generate in Ras 
El Hikma is Mw-6.3.

From this study, it is concluded that these find
ings confirm the occurrence of an active seismic 
source close to the Northern Coast of Egypt. The 
April 2020 earthquake is mainly related to the 
tectonic setting of this region, which is related to 
the compression stresses resulting from the relative 
movements between the African and Eurasian 
plates, this is in a good agreement with the reverse 
faulting sense of motion of April 2020 earthquake 
focal mechanism. The preferred fault causing this 
earthquake is trending NW-SE. Also, there is 
a good agreement with the focal mechanism of 
Ras El Himka earthquake with reverse faulting 
with properly NW-SE trending. This supports the 
idea of occurring these two earthquakes in one 
seismic source. This seismic source generates earth
quakes which may affect the urban areas and new 
investments in the north western part of Egypt. 
Therefore, this seismic source must be considered 
in seismic hazard studies for northern Egypt, espe
cially in-case of the critical facilities. Authors 
recommend adding more seismic stations along 
the northern coast of Egypt and employment of 
ocean bottom seismometers in the southern 
Mediterranean Sea to increase the accuracy of 
hypocentres determination along the African con
tinental margin.
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