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Time-temperature U-Th-Pb-He modelling of the Lisar Granite in the Talesh Mountains,
Evidence for Late Cenozoic exhumation pattern at NW Iranian Plateau

Abstract:
Cooling history of the intrusive bodies from their time of emplacement till exposure at the surface provides
valuable information about the exhumation history of the orognic belts. Thermal inverse modelling could reveal
the exhumation history of the intrusive bodies based on their chronometric cooling ages. The U-Th-Pb-He triple
chronometric ages of zircon and apatite crystals, with closure temperature of 750°C, 240°C and 75°C
respectively, can be used as primary data set to reconstruct magmatic and exhumation cooling history of the
intrusive bodies. Lisar Granite located in Talesh Mountains at the NW Iranian Plateau margin have been
intruded and emplaced at ~179Ma . The apatite and zircon U-Th/He and chronometric ages represent that this
intrusive body has been passed 240°C and 75°C closure temperatures at 123.8Ma and 11.8Ma, respectively. The
thermal inverse modelling combined with the structural and geologic observations documents 2 stages of
surface exposure of the Lisar intrusive body during the Late Cretaceous and Late Cenozoic time. The final
cooling stage of this granite is occurred during the middle Miocene phase of rapid deformation that influenced
the northern margin of the Iranian Plateau. The middle Miocene deformation event at 6.3 Ma has finally led the
Lisar Granite to exposure at the surface. Since 6.3Ma, 1.2 Km of the granite with the erosion rate of 0.2mm/yr
has been eroded.

Keywords: Lisar Granite, Magmatic cooling, Exhumation Cooling, Inverse thermal modelling, Triple Dating
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Key parameter Value
Depth of emplacement (m) 5000
Age of Emplacement (Ma) 179.1
Age of Solidification (Ma) 178.9
Cooled Age (Ma) 178.1
Exposure Age of (Ma) 6.3

Magmatic Cooling 991.3
Exhumation Cooling | 1.45
Country rock 0.03
Intrusive body 0.2

Cooling rate (°C/Ma)

Erosion rate (mm/yr)
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Middie Miocene - Early Plicoene
4 (12-6.3 Ma)

Early Paleocene - Early Oligocene
3 Deposition in a Local
extensional setting

2 Post Late Creataceous
Belore 123 Ma
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