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The natural radioactive nucleids with long half life in the earth are Uranium, Thorium 
and Potassium and they contribute to the heat produced in the crust. During decay process of 
the radioactive nuclides in rocks, emission of α, β, γ particles transform into radiogenic heat. 
The amount of radiogenic heat per time generated from rocks can be determined by 
concentration of the radioactive nucleides in the rocks and it is independent of forms, 
tempereture and pressure of the rocks. Concentrations of radionuclides in the samples can be 
determined by gamma ray spectrometer or some concentrations were obtained from chemical 
analysis.  

The radioactivity concentrations of U, and Th, K in the soils of the Kestanbol granite 
area are relatively high, but these values are regarded as typical for the region. The high 
concentrations are determined from Kozak in the Çanakkale Region. The contributions of 
radiogenic heat production to lithosperic temperature were discussed.  

In this study radiogenic heat production values were estimated from U238, Th232 and K40 
concentrations from a variety of granitoid rocks in Marmara region and radiogenic heat rate 
contributed to lithosperic thermal structure was obtained for Çatalca, Kestanbol and 
Çanakkale. 
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The Dinarides represent a complex orogen consisting of thrust sheets that contain 

ophiolitic as well as Adria-derived continental material. These thrust sheets are situated in a 
lower plate position with respect to an upper plate formed by the Tisza and Dacia Mega-Units 
with European affinities. The area around the Kopaonik massif in southern Serbia exposes the 
two innermost Dinaridic composite nappes, namely the Drina–Ivanjica and the Jadar–
Kopaonik–Studenica composite thrust sheets. In the latest Cretaceous to Early Paleogene 
these innermost Dinaridic thrust sheets collided with the already existing (pre-Turonian) 
Carpatho–Balkan orogen that is a part of the Dacia Mega-Unit and constitutes the upper plate 
of the complex collision zone. A separating suture zone (Sava Zone) runs along the eastern 
rim of the innermost Dinarides that is along the internal limit of the Jadar–Kopaonik–
Studenica composite thrust sheet and separates the Dinarides from the Carpatho–Balkan 
orogen. The metasediments of the Kopaonik and Studenica Metamorphic Series and the 
overlying Western Vardar Ophiolitic Unit were intruded by Cenozoic granitoids. Available 
structural data indicate that the intrusion of these plutons post-dates three phases of 
compressive deformation (D1–D3), the latest associated with thrusting in the internal 
Dinarides and suturing with the adjacent Carpatho-Balkan orogen. 

Two age groups for the Cenozoic granitoids in the Dinarides of southern Serbia were 
determined by high precision single grain U–Pb dating of thermally annealed and chemically 
abraded zircons: (i) Oligocene ages (Kopaonik, Drenje, Željin) ranging from 31.7 to 30.6 Ma 
and (ii) Miocene ages (Golija and Polumir) at 20.58–20.17 and 18.06–17.74 Ma, respectively. 
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Apatite fission-track central ages and modelling combined with zircon central ages, together 
with local structural observations, constrain the subsequent exhumation history of the 
magmatic rocks. They indicate rapid cooling from above 300 to ca. 80 °C between 16 and 10 
Ma for both age groups, caused by extensional exhumation of the plutons that are located in 
the footwall of core-complexes (D4). Miocene magmatism and core-complex formation thus 
affected not only the Pannonian basin but also a part of the mountainous areas of the internal 
Dinarides. 

For the geodynamical setting of the Balkan Peninsula we propose, based on new Hf 
isotope analyses and the discussion of an extensive set of age data from the literature, that 
Late Eocene to Oligocene magmatism, which affects the Adria-derived lower plate units of 
the internal Dinarides, was caused by delamination of the Adriatic mantle from the overlying 
crust, associated with post-collisional convergence that propagated outward into the external 
Dinarides. Miocene magmatism, on the other hand, is associated with core-complex 
formation along the southern margin of the Pannonian basin, probably associated with the W-
directed subduction of the European lithosphere beneath the Carpathians and interfering with 
ongoing Dinaridic–Hellenic back-arc extension. 
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Extensional doming in continental environment has been studied numerically using 2D 

visco-plastic codes yielding good results on prediction of large-scale structures such as 
symmetric or asymmetric domes, fault tectonics and deformation of domes and surrounding 
rocks. However, the thermal evolution of extensional domes remains difficult to compute 
because of the coupled interaction between mechanical forces and temperature. This coupling 
is fundamental, because it provides a link between modelling on one side and 
thermobarometry and thermochronology on the other side. In effect, P-T-time evolution of 
exhumed rocks of an extensional dome can constrain time, size, and patterns of metamorphic 
overprints simulated in thermo-mechanical models. We treat mechanical and thermal aspects 
together (including modelling of metamorphic P-T-time paths of crustal rocks), using a visco-
elasto-plastic rheology in a four layer setup (upper crust, lower crust, lithospheric mantle and 
asthenospheric mantle). We employed I2ELVIS, a numerical 2D computer code designed for 
conservative finite differences method. The model domain is 300 km wide and 160 km deep.  

Two modes of dome development and geometry were obtained depending on first order 
parameters such as initial temperature at the Moho and initial thickness of the continental 
crust: (i) Lower crustal doming: with a hot Moho (TMOHO > 700 °C) or a thick crust, strain is 
localized in the upper crust and distributed in the mantle. At these conditions, partial melting 
in the lower crust forms the core of the dome and maintains a flat Moho. The migmatites are 
exhumed in the footwall of a high-angle detachment that progressively rotates with ongoing 
extension to form a low-angle detachment bounding a migmatitic “core complex”. The P-T-
time path of these migmatites is characterized by a one-stage decompressional cooling. (ii) 
Asthenospheric-triggered doming: with a cold Moho (TMOHO < 700 °C), strain is distributed in 
the crust and localized in the lithospheric mantle, which allows upwelling of the 
asthenosphere. The low angle detachment migmatite “core complex” develops after the 
asthenosphere upwelling. The migmatites show a two-stage P-T-time path with isobaric 
heating followed by decompressional cooling. Thus, different thermal regimes produce 
similar structural patterns that have quite different geodynamic evolutions. Topography of the 
Moho and P-T-time paths of the footwall rocks are therefore key tools to discriminate at 
which initial thermal condition the migmatite “core complexes” developed.  
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