Tectonic model of the Arabian-Nubian Shield and the Saharan Metacraton, 4
Northeast Africa, derived from magnetotelluric data

Hossam Marzouk'#, Tarek Arafa-Hamed?, Michael Becken', Mathew J. Comeau’, Abdallah Ibrahim? Hossam Marzouk

! Institut fur Geophysik, Universitat Munster, Munster, 48149, Germany

2 National Research Institute of Astronomy and Geophysics (NRIAG), 11421 Helwan, Cairo, Egypt

3 Department of Geological and Environmental Sciences, Western Michigan Unive

~1. Introduction 3
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Northeast Africa, which today includes the Arabian-Nubian Shield and the
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Include cratonization, which resulted in th

thickening of the lithosphere and formatidt
of stable cratons, and decratonization, whi¢_
occurred as a result of the remobilizationaf

reactivation of the tectonic domains throu‘;f“ﬁw !
subsequent orogenies, or destruction of t|*
cratonic root during extensional events.

One outstanding question is the present-d
architecture of the lithosphere across tH
region, Including the location of tectonlg
boundaries and the causes of the ve
remobilization events. Several geophysi%_ &rbbhw/
investigations have been conducted to stu ]
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velocity modeling; however, they have

areas offshore and onshore close to the G| “””“’
of Suez, in addition to a few regional-scall:_="ri:
studies. {
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Metacraton, experienced a complex and long history of tectonic events. [Th
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/3 Results
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[5],

* \We used the Modular Electromagnetic Inversion system (ModEM [8]) for the 3D inversion, The

e Initial model grid spans over 25002200 km with a total depth of 1500 km. It was assigned
H KRPRIJHQHRXYV UHVLVWLYLW\ RI P WDNLQJ LQWR DFFR.
Sea. The preferred 3D model presented in this study was obtained through inverting all compone
of the impedance tensor for periods*1A.C s.

e Depth slices extracted from the preferred model reveal the electrical signature of the Arabie
Nubian Shield and the resistive behavior of the remobilized Saharan Metacraton. Comparing tl
results with existing regional geophysical data shows a good correlation for most of the featur
observed in the MT dataset, even for the off-profile features such as the conductive anomaly In t

na basin.

e The remobilized Sharan Metcraton exhibits a massive resistive feature interlocated with a mo

=y | - conductive feature, revealing the location of the cratonic remnants that still hold some of its craton
— . [ S P u] signatures. A clear structure boundary can be observed between the resistive Arabian Nubian Shi

m and the more conductive River Nile, promoting the presence of a tectonic boundary that is related
logay( Reststivity[{L.m]) the Late Paleogene-Early Neogene abandoned rift segments [9].

~2. Data and Method

Magnetotelluric (MT) measurements across the central part of Egypt vééﬁ,

acquired through 57 stations distributed around most of the tectopiC s -
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boundaries in the area, such as the Arabian Nubian Shield (ANS) md@@ _
eastern desert, the River Nile in the center to Sharan metacraton in|

-5

0

a|bue maxs

directions NW-SE, parallel to the Red Sea rift systems. High skew a
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western desert in addition to its cratonic remnants (Al-Kufra). On average, ..
the measurement spacing is about 10 km, although it is denser in some..
regions (e.g., near ANS) and sparser in others (e.g., near Qena) due to local

conditions.
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[3] was performed on the mean impedance tensors at each segment i
to obtain an overview of the range, distribution, and probability of

[ Upper Cretaceas | CowerCrotaceons [ Eowne [ Quaternary 800%
aharan Metacraton L. Cretaceous! 400%
Al-Kufra cratonic remenants ike-sli Nile basin Arabian Nubian Shie 1 0 Llij

- /Nile rift-related, Cl
2 bend grabens Arabian-Nubian |- ,; _

e’ Shield E e
Moho s

““““““““““““““““““““““““““““““““““““ B in
ole 400_)
Remobilizd Sahaan °

craton Metacrabn Upper matle

— 60

A b) s.

50 100 150 200 250 300 350 400 450 500 550
\ Distance (km) j
28°'30'E 30".0'E ’ x /// .
Dimensionality and directionality analyses were carried out to assess the The present study unveils novel insights into the lithospheric

complexity of the MT dataset. The regional strike reveals a preférredyrchitecture of Northern Africa, through the introduction of a new

L
i

legataset based on magnetotelluric (MT) surveys.

\ Wit \d4adeteifelively delldaRfiMé [disHhét Erustailsiudtiités fntihe

a complex structure and the necessity of using a 3-D Inversion scheme @gion, including the Arabian-Nubian Shield and the Saharan
fully represent the acquired dataset. In addition, probabilistic 1D inversi

MMetacraton, and accurately clarifies the boundary between these majc
N Ord§fuctures.

the . The data reveals a diverse range of structures such as grabens along 1

08 electrical conductivity in the study area. /
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 Results obtained from the MT survey are consistent with previous
| Ologylndmgs from regional geophysical data (shear wave velocity, gravity,
and magnetics studies). The integration of the MT data with regional
e Je0Ophysical data contributes to a more comprehensive understanding «

the geological evolution of the region.
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