
The geodynamic setting of the northern Aegean is governed by the 

superimposition of  NE-SW strike-slip deformation, associated with the 

propagation of the North Anatolian fault zone towards the west, and N-S 

extension, caused by the suction of the Aegean realm towards the south 

due to deep seated processes of trench retreat and slab rollback. The 

Mygdonia basin sits at the westernmost termination of the Kavala-Xanthi-

Komotini fault zone, a structure that is considered the northernmost 

splay of the North Anatolian fault system in the northern Aegean. It is one 

of the most seismically active regions  in continental northern Greece, 

and it is herein interpreted, for the first time, as a transtensional pull-

apart structure that has been progressively established since the Early 

Pleistocene The close correspondence between analogue models of 

transtensional basins and the observed spatial distribution of faulting in 

the Mygdonia basin attests to the importance of oblique deformation in 

the basin-forming processes. The increasing appreciation of the 

interaction of both strike-slip deformation and extension better refines 

our understanding of basin forming events in this region, in contrast to a 

simplistic, end-member, pure extensional basin model. 
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Conclusions 

• The consistent presence of perched low-relief surfaces in similar 

elevations (400-500m), in various parts of the basin complex, points 

to a coupled and unified record of brittle deformation and associated 

basin formation. 

• The Mygdonia Basin Complex resulted from transtensional  tectonics 

established in the Early Pleistocene, based on the biostratigraphy of 

mammalian faunas present in the basins alluvial lobes, that is 

associated with the westward propagation of  the North Anatolian 

Fault Zone in the Northern Aegean. 

•The Early Pleistocene age of the initial fill of the basin complex and 

fault displacements on the order of many hundreds of meters point to 

dramatic and rapid landscape forming processes in this tectonically 

active region. 

•The Middle Pleistocene-Present switch of extension to a more 

northerly direction and the resultant fragmentation of the Early 

Pleistocene alluvial lobes, in agreement with evolutionary trends in 

neighboring basins, points to an event of regional significance. The 

increased establishment of the North Aegean Trough as the conduit of 

dextral strike-slip in the Northern Aegean, from the Middle 

Pleistocene and onwards, and the resultant  decoupling of  

continental Northern Greece from the rapidly deforming South 

Aegean seems to be the cause of this regional modification. 
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SE Mediterranean A) Main structural features B) GPS velocities 
(From Reilinger et al., 2010) 

The Mygdonia Basin Complex in the context of the North Aegean’s 
main structural features.  

The Mygdonia Basin Complex: Spatial distribution of neotectonic faults and associated 
Neogene-Quaternary basin-fill 
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alluvial lobe. 

Growth strata of developing 
monoclinal fold in the southern 
faulted boundary of the lake 
Volvi sub-basin. Outcrop is ~20m 
in height.         Is location. 

S N 

Alluvial fan facies of the eastern 
Early Pleistocene alluvial lobe, 
that record the onset of 
tectonism and associated 
accommodation generation in 
the basin complex. Outcrop is 
~30m in height. 

Map adapted and compiled from Kockel et al., 1977, 
Mercier et al., 1983, Pavlides and Kilias, 1987, 
Goldsworthy et al., 2002, Tranos et al., 2003. 

Transtensional-basin analogue model that pertains to the origin and geometry of the lake 
Volvi sub-basin. (After Wu et al., 2009) 

Seismic cross-section (K-K’ on the map) 
depicting the pronounced assymetry of the 
middle part of Mygdonia Basin. (From 
Manakou et al., 2010) 

K 

K’ 

Easternmost part of the Mygdonia Basin Complex and its association with a 
transtensional graben structure of the Kavala-Xanthi-Komotini fault zone that is 
reflected in the Strymonikos Gulf bathymetry. 
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