
Magma feeding system of the Klyuchevskaya volcanic group 

 

E.Gordeev 1,5, I.Koulakov 2, N.Shapiro 1,3,  I.Abkadyrov 1, C. Sens-Schºnfelder 4, B. L¿hr 4, 
M.Weber 4, A.Jakovlev 2, D.Droznin 5, S.Senyukov 5 
 

1 Institute of Volcanology and Seismology, Far East Branch of the Russian Academy of 
Sciences, Petropavlovsk- Kamchatsky, Russia 
 
2 Trofimuk Institute of Petroleum Geology and Geophysics, Siberian Branch of the Russian     
Academy of Sciences and Novosibirsk State University, Novosibirsk, Russia 
 
3 Institut de Physique du Globe de Paris, Paris, France 
 
4 GFZ German Research Centre for Geosciences, Potsdam, Germany 
 
5 Kamchatkan Branch of Geophysical Survey of the Russian Academy of Sciences, 
Petropavlovsk- Kamchatsky, Russia 
 

 Klyuchevskaya group of volcanoes (KGV) in Kamchatka includes three presently active 

volcanoes (Kluchevskoy, Bezymianny and Tolbachik) located close to each other in the area of 

approximately 50x80 km and having completely different composition and eruption styles. In 

2015-2016 was provided field experiment KISS (Klychevskoy Investigation - Seismic Structure 

of an Extraordinary Volcanic System).  97 temporary and permanent seismic stations operated 

simultaneously from August 2015 to July 2016. In this experiment participate Instutute of 

Petroleum Geology and Geophysics, SB RAS, Novosibirsk;  Institute of Volcanology and 

Seismology, FEB RAS, Kamchatka; Kamchatkan Branch of Geophysical Survey RAS; Institut 

de Physique du Globe de Paris, France and GeoForschungsZentrum, Potsdam, Germany. The 

new data of the KISS experiment were complemented with the data recorded by the temporary 

seismic network consisting of 22 seismic stations operated in the area of Tolbachik in 2014-2015 

and those of the PIRE network deployed on the Bezymianny volcano in 2009.  In total data was 

involved records from  the permanent seismic network. Generally was used data from 159 

temporary and permanent seismic stations.  

The arrival times of the P and S waves were inverted by the local earthquake tomography 

algorithm to derive the 3D seismic models in the crust beneath the KGV and accurate seismicity 

locations. A novel feature of this model is the high-resolution structures deeper than crust 

boundary (30 km) up to 50 km. The tomography results allow revealing three different types of 

feeding for the main KGV volcanoes. According to the new results, the basaltic lavas of the 

Klyuchevskoy volcano arrive directly from a reservoir at the depth of 25-30 km through a nearly 

vertical pipe-shaped conduit. The explosive Bezymyanny volcano is fed through a dispersed 
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system of crustal reservoirs where lighter felsic material separates from the mafic component and 

ascends to the upper crust forming andesitic magma sources. In Tolbachik, low-viscous gas 

saturated basalts ascend from two deep reservoirs following a system of fractures in the crust 

associated with the intersection of regional faults. It wasn't found any magma channels under 

crust. The structure on the depth 30-50 km almost homogeneous with low P and S- wave 

velocities.  
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