Al -Ffarouk journal of sciences
Volume (2), Issue (3) ( JUNE, 2026)
ISSN: 3135-2359

o slall 3l dlse
2026 ssise 3 232l (2) aladl
3135-2359

43050 Jlalaall g culalgay) JUEE sl (5ol (S 5SS pacepad) ) EEY g gl Guleadi¥) (b cibalivd
LG i ald to Aall gl g
T IAIEVES R RIVEN gt
S A g glall Mal) agaally palae
ali.ahmedah@hista.edu.ly
Dynamics of the Hellenic Subduction Arc and Seismotectonic Stability of Eastern Libya:
Stress Transmission and Seismic and Tsunami Hazards on the Cyrenaica Margin
Ali Ahmeida Mohamed Al-Shahibi
Lecturer at the Higher Institute of Science and Technology, Al-Abyar

2026 /06/30 : -l &l -2026/06/07:J 558l e )5 2026 /05/23 daal el &)l 2026/04/21 1200y & )6

uadlal)

i J;\M)J c‘;ulgj\w\.u.l\y‘ w}suuqujm@wdﬂ@}& M\ J\)mY\m\)q]\cm djuﬁ
G s s ¥ 5 5o USaalis pon Yisa G0 ¥ € pladl (ulesni¥) i e LaaSlad e bl B, L__A\-w]‘
wsisdle) s cpuhalall sl an) i ¢ B Y1 sl Gty clansl sl 8 o8 Clleny e e S GGl
A g 1) Jas siall dedie e Cilalga)

cu.n.bb& C}ﬂ\ Aaia d.ﬁ;.v ‘_A\ Caaviu) ‘A_MS., 3.\45.\54 M—MSJAL\.}J}.\A 4.1)\34 L_A“‘ M\Jﬂ\ Caaaie |
Ealaa S Ay Ul Jaad) ) A8lca) e soad) calall) (585 dunY) ALY AS ja el (i) (b pailiad
«Slab2 GJLu e i) LS o giall (3 5 ‘_g l:\]\ Jaual) Euasl) &\)ﬂ)ﬂ\ Ll 5 ¢ g ST Apals gutll 5 a0l 3 3l
Cangs iy yadl Blee 91 il s o 10 ) i) ja 5 ol sall J3Y 31 cla Sy cdlail) & gaall cilily 2e) 58
TS e (Jhelgd e 55yl Aol B A5 Sl Al ADa) pps
) AaSsalind gom Aa shaie IS s el 00 s 1315 Dean 3 sme iy ¥ lel) (bW G of geibil) o gl
e Lgaglati sale ) 5 lalga Y1 JUEE) A (e el (380 35385 sampnd) 1 BT (3 pilad) s ) e s 508
Clalga) Al gty edny Y1 ALSH A8 a5 camal i Ll ¢ palalall = sl Auatia (s o Al yall iy oS Jaws il (3,5
s ey S Gagia & 1 bl bl e elly GuSaiy g o gail) Gaill g caadill g cdabiazai¥) n aany US
o sS— 5 gl ‘g_;,—.‘}:.’y‘ ol ean
(i o A 5 il 5 S CaS) S5 e 5 iam (A Loy elSiliy poud m b Al o I Al 51
@iy el oY) Jin il juny 45 slite s N SUE w81 Jaat o ans siall Gia gally Juala (5 18 oy
el (b Ll ol 5 el bpdill sile Al (any o) el 4 i A i 2 5l ) Cillarall o2
AU (e cpubaladl = ol pad 55 el ulaad¥) el ¢ 3aaill A8 5 pilue ye 5 ) geay cdadi i 8 1Ly js
el Jalodl e Alainall jllaal of Al 5l 855 LS Jans siall (355 Jala Ll Clalga ) aidaiiale) i Laa 50
(5 S A8 Ayl guatll A0 3150 Culaatly S AL Uil Jai s conm 5 aall 15150 Tl Jas 5y 8 5
sl g ginl) Ja gud) ) o 5 il g (0 3 i) Loy 2365 s S I 315 4z gy LS
Al Cpanm 4 g M\Mh&]\@y@\ﬁa@@uMya@?juisiuhh.u]éﬂuié\&ubﬂ\ Ualdi g
u\.a\.uax;\ﬁ_):)kujc@bﬂjﬂ\j‘;\_ﬂj\mj\u&u})uwyj &&L}\)M\ALLUM}JY c.quGA.\h\
A 55 gamsedl b e W) zleal 5 eApali gusil) 5 4400 3130 lalaall dyllaial et alae ) 5 e g3 il 5 g gaalldgilag
b s s a5 A3 Jie sl Blalidl ) b Aalas ¢Sl 3l 5 labud) 1 jead) Tapladal) cilulas (e
6 S ol Y QU €Ly ¢l (55 ¢ 5 555 pansnndl 1Y) ¢ el) (ulaiV) (a8 s dalifal) cilalSl)
Adald) Ll ¢ il ) anl 5 ¢ el puaill ¢ 3Y 51 ¢ Laliill b ) ¢ e auall Lol sale)

Abstract

This study examines the seismotectonic stability of eastern Libya in light of the dynamics of
the Hellenic subduction arc, one of the most active and complex subduction systems in the
eastern Mediterranean. It is based on the hypothesis that the Cyrenaican margin and the
northeastern coast of Libya, despite their distance from the direct subduction zone, do not
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constitute a geodynamically isolated margin. Rather, they lie within a zone of indirect influence
related to Africa—Eurasia convergence, the subduction of the African slab, slab rollback, and
the redistribution of tectonic stresses across the Mediterranean Ridge.

The study adopts an integrated geodynamic—seismotectonic approach based on the analysis of
slab geometry, the structural characteristics of the Hellenic subduction arc, and the
southwestward motion of the Aegean block as indicated by geodetic measurements. It also
examines the historical record of major seismic and tsunami events, as well as recent
instrumentally recorded seismicity in the eastern Mediterranean. In addition, the study draws
on Slab2 models, active fault databases, international earthquake catalogues, seismic hazard
maps, and bathymetric data to interpret the relationship between regional tectonic structure and
the seismotectonic sensitivity of the Cyrenaican margin.

The findings indicate that the Hellenic subduction arc is not merely a distant seismic source
relative to Libya, but rather a regional geodynamic system capable of indirectly influencing the
seismotectonic stability of eastern Libya through the transfer and reorganization of stresses
across the eastern Mediterranean. The study also shows that variations in slab geometry, slab
rollback mechanisms, and the motion of the Aegean block generate a complex stress regime
involving compression, extension, and strike-slip deformation. This regime is reflected in the
patterns of seismic activity observed south of Crete, in the Aegean Sea, the lonian Sea, and the
Rhodes—Kos sector.

The study further suggests that the geological structure of Cyrenaica, including inherited faults,
carbonate formations, an elevated plateau, and a continental shelf connected to the
Mediterranean basin, makes the region variably sensitive to changes in the regional stress field.
These observations support an interpretive hypothesis that some aspects of fault reactivation
and differential uplift along the Cyrenaican margin may be indirectly and testably related to the
dynamics of Hellenic subduction and slab rollback, particularly through their role in
reorganizing regional stresses within the eastern Mediterranean. The study also emphasizes that
potential hazards along the eastern Libyan coast are not limited to local seismicity, but also
include exposure to major regional seismic—tsunami events, as illustrated by the AD 365 Crete
earthquake and its associated tsunami, which affected the southern shores of the Mediterranean.
The study concludes that eastern Libya should be understood as a low- to moderate-sensitivity
seismotectonic margin within an active regional system, rather than as a fully stable zone. It
recommends strengthening seismic and geophysical monitoring networks, developing a
national database of faults and tectonic structures, preparing probabilistic models for seismic
and tsunami hazards, and integrating seismotectonic considerations into coastal urban planning
and risk management policies, particularly in sensitive coastal cities such as Derna, Susa, and
Tobruk.

Keywords: Hellenic subduction arc; seismotectonic stability; eastern Libya; Cyrenaica;
tectonic stress transfer; fault reactivation; differential uplift; earthquakes; tsunami; slab
rollback; coastal hazards.
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