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Coeval upper crustal extension and surface
uplift in the Central Taurides (Türkiye) above
the Cyprus Subduction Zone

Tunahan Aykut1 , Cengiz Yıldırım 1, I. Tonguç Uysal 2,3 , Uwe Ring4 &
Jian-xin Zhao 3

The Central Taurides represent a high-relief topography with a multi-phase
uplift history linked to mantle-driven, deep-seated processes. While the uplift
history is well constrained, the temporal relationship between surface uplift
and brittle surface deformation is poorly documented. Here, we combineU-Th
geochronology, microstructural analysis, and fault-slip data to decipher the
timing and mechanism of upper crustal deformation above the Cyprus Sub-
duction Zone, which has experienced 1.5 km of surface uplift since 450 ka.
Kinematic measurements indicate widespread normal faulting due to NE-SW
horizontal tension in the upper crust. U-Th ages of fault-related calcites show
continuous faulting from the Middle/Late Pleistocene to the Holocene, with a
conspicuous clustering at circa 450 ka. Our study emphasizes the connection/
coupling between deep-seated and surface processes. It suggests that exten-
sional deformation and rapid surface uplift may occur concurrently, creating
relief-bounding normal fault zones and high-relief dynamic landscapes on a
short timescale in the overriding plates.

The deep-seated processes may lead to abrupt changes in surface
elevations, reorganization in landscape dynamics (e.g., topographical
relief), and styles of deformation (Faccenna et al.1; Schildgen et al.2).
However, deciphering the spatiotemporal relationship between deep-
seated processes (e.g. slab tearing/breakoff, asthenospheric upwel-
ling) and upper crustal deformation (e.g. faulting) is challenging, as
there are little geochronological constraints, especially at erosional
margins of orogenic plateaus, where syn-tectonic sediments have been
largely obliterated. The southern margin of the Central Anatolian Pla-
teau (CAP) represents a unique region to study this connection, where
the relationship between regional surface uplift and mantle-driven
processes, such as slab tearing/break-off and asthenospheric upwel-
ling have been proposed. This argument is based on the remarkable
uplift of 2 km along the margin, which occurs without horizontal
shortening, as shown by horizontal layers of the Tortonian marine
deposits at 2000m above sea level (Mutlu and Karabulut3; Biryol

et al.4; Cosentino et al.5; Schildgen et al.6,7,2; Öğretmen et al.8; Portner
et al.9; Racano et al.10,11; Aykut et al.12) (Fig. 1a, b). However, despite the
pronounced topographic expression of the faults at the southern
margin of the CAP, the link between deep-seated processes, upper
crustal brittle deformation, and surface uplift remains to be
investigated.

The southern margin of the CAP is situated in the upper plate
north of the Cyprus Subduction Zone, where the African Plate sub-
ducts beneath the Anatolian Plate (Fig. 1a). The convergence between
the African, Arabian and Eurasian Plates has dominated the geological
evolution of the EasternMediterranean since theMesozoic (Jolivet and
Faccenna13; Schattner14). The subduction of the African Plate under
Anatolia is accommodated along two active plate boundaries: The
Hellenic and Cyprus trenches. Along these trenches, the subducting
slabs include the north-dipping Cyprus slab and the ENE-dipping
Antalya slab, which are currently separated by an upper mantle slab
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