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The Denizli Basin, situated in the Aegean extensional province in western Turkey, is known for its numerous 

Quaternary traver�ne occurrences amongst which the famous UNESCO world heritage site at Pamukkale. In 

tectonic ac�ve regions, such as the Aegean region, the morphology of traver�ne deposits is strongly related to 

the rela�ve posi�on of traver�ne precipita�on with respect to nearby faults. Traver�nes have been described to 

develop in the hanging-wall of basin-bounding normal faults, in tensional fractures in shear zones, at the ends of 

fault segments or in extensional step -over zones (e.g. Pamukkale). Large-scale traver�ne masses formed at the 

complex intersec�on of several graben structures, however, are barely inves�gated, despite the fact that high 

permeabili�es along fault-fracture networks in the subsurface are o#en demonstrated. In this study we examine 

the structural characteris�cs of a kilometre-scale traver�ne body in western Turkey situated at the intersec�on 

of the locally E-W oriented Denizli Graben and the adjacent NE-SW oriented Baklan Graben in the NE. Based on 

an extensive field campaign and LIDAR scanning of five quarries, in which this world-class traver�ne deposi�on 

is excavated, several high-resolu�on fault/fracture maps are constructed. A structural analysis is performed in 

order to determine the tectonic overprin�ng and to derive the different stress states in the basin a#er traver�ne 

deposi�on. 

Based on an extensive orienta�on analysis in the different quarries three dominant fracture sets, i.e. E-W, NE-SW 

and NW-SE, are recognised. The mostly open, non-stratabound fractures are several tens of metres high and 

bifurcate along their height, crea�ng a dense, irregular fracture network. Minor fluid flow along the fractures 

resulted in the development of complex traver�ne veins. It is concluded that these fracture sets are developed 

due to extensional fracturing caused by earthquake ac�vity along local E-W and NW-SE faults in the Denizli 

Basin and NE-SW faults in the adjacent Baklan Graben. Several high angle, metre-wide, E-W to WNW-ESE faults 

cross-cut the quarries. These faults are either unfilled or filled with traver�ne debris and clas�c infill of above 

lying sedimentary layers, indica�ve of the current open nature of the faults. They cross-cut the whole traver�ne 

mass and younger sediments, and can be traced along several hundreds of metres. The specific E-W to WNW-

ESE orienta�on of the faults indicates that they probably ini�ated as normal faults during N-S extension in the 

locally E-W trending Denizli Basin. A palaeostress inversion analysis performed on kinema�c indicators such as 

stria�ons on the clayey infill of the faults and sinistral displacement of several palaeosols further shows that 

these normal faults were reac�vated causing oblique-slip and strike-slip deforma�on. The stress field respon-

sible from this reac�va�on can be related to strike-slip faul�ng along the NE-SW basin-bounding faults in the 

adjacent Baklan Graben in the NE. Focal mechanisms calculated from recent earthquakes in the eastern part of 

the Denizli Basin, however, show a dominant normal fault ac�vity on similar E-W and WNW-ESE faults. It can 

therefore be concluded that both extensional and strike-slip tectonic regimes have interchanged numerously 

during the Quaternary.


