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Abstract. Assuming mantle oil- and gas-bearing rocks and metallogenic solutions being transported from the mantle 
wedge to the Earth’s surface by the local upwelling convective flows prospective oil- and gas-bearing and metallogenic zones 
in the Northern Caucasus are estimated to be localized at certain ‘hot spots’ opposite to the main presently extinct volcanoes, 

these ‘hot spots’ being shifted by (1–2)102 km northward off the Great Caucasus ridge. Semi-empiric formula for the 
modeled separation between a Caucasus summit, like Elbrus, and corresponding opposite ‘hot spot’, like that at Pyatigorsk, 
is derived on the basis of analytical solution of the linear mantle convective instability problem in the mantle wedge previously 
investigated by the authors taking account of the averaged temperature and pressure dependence of viscosity. The observed 

Elbrus – Pyatigorsk distance coincides with the model one within the accuracy of 20%, thus the formula for the volcano–hot 
spot separation derived here can be used for prospecting new oil- and gas-bearing and metallogenic zones opposing extinct or 
active volcanoes of island or continental margins volcanic chains. Calculation of convective perturbations growth rates in the 

Caucasia mantle wedge allows concluding the subduction velocity to previously (prior to 10 Myr) be equal to 70 mm a 

year, to subsequently be reduced to less than 60 mm a year, which reduction was the probable cause for the volcanoes 
extinction. Adequacy of the model proposed here to observations serves the Caucasian rheological mantle wedge parameters 

(activation energy 240 kJmol–1, mean viscosity 21020 Pas) to be close to realistic.              
Keywords: dissipative heating in the mantle wedge, conductive heat and mass transfer, angle and velocity of 

subduction, oil- and gas-bearing and metallogenic zones.  
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