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Research on deep structure, the geological-structural location of volcanoes in the central part of the Karymsky circular structure (KCS), and study of the eruptive products of Karymsky volcano and a new eruptive center (NEC, Tokarev’s crater) from 1996-2000 provides the basis for the following petrological model:

Karymsky volcano and NEC area deep structures are a complex geological system consisting of magmatic chambers of different depths and degrees of differentiation.  Some chambers are connected and others are not connected with the upper mantle. Some of these chambers stalled to form granitoid intrusions and associated dike complexes of various compositions. Others connected with the upper mantle by means of fractures persist in the form of peripheral and crustal magmatic chambers. Mantle and crustal fractures and associated fissures form zones of weakness where they intersect. These are the so-called «structural knots» favorable for the formation of magmatic chambers and new volcanic centers, as well as for the magmatic substance distribution in the upper crust. Within the KCS boundary there are two such areas:  (1) the area of the Karymsky and Akademii Nauk caldera and (2) to the northeast of Karymsky volcano in the area of extrusive and monogenetic eruptive products.    

During periods of endogenic and tectonic activity, basalt intruded into the system of magmatic chambers through fractures. In some cases, it reached the surface passing through acid magmatic chambers incorporating material from chamber walls in the form of granitoid xenoliths (NEC eruption).  In other cases, the basalt passed beside magma chambers (cone Lagerny), and still others intruded into magmatic chambers of active volcanoes (Karymsky volcano). 

1. Basaltic magma going through acid chambers at high rate of intrusion or basalt bypassing silicic chambers avoiding has no time for differentiation and hence reaches the surface in the form of tholeiitic basalts. Under conditions of fast decompression only a portion may differentiate to rhyolite pumices and obsidians. When the basaltic magma intrudes the Karymsky volcano magmatic chamber, it suddenly upsets the magmatic system causing violent degassing and eruption as a consequence. 

2. When the basaltic magma intrudes the Karymsky volcano magma chamber, it mixes with the dacite, a process supported by petrological and petrographic features of bipyroxene andesites. 

3. Analysis of petrological-geochemical and isotopic data for eruptive products of  Karymsky and NEC eruptions as well as that of granitoid xenoliths confirm their genetic relationship. Appearance of a tholeitic tendency and the increase of mafites in the andesites erupted from the Karymsky volcano can be explained by basaltic influx into the crustal magmatic chamber and fo2 changing under these conditions. Volcanic glass from the beginning of the Karymsky eruption decreases in silica content.  In addition, the appearance of andesites containing 58% of SiO2 also show that the basalt material is of considerable importance for the genesis of two-pyroxene andesites.  Granitoid xenoliths which according to Ar40/Ar39 method have the age of 0,34-0,055 million years are the intrusive analogues of andesites and dacites. They represent fragments of near-surface intrusive bodies part of which, apparently, was at an elevated temperature. The depth of intrusions is 1-3 km and crystallization temperature corresponds to the interval 850-890 оС.  

4. The triggering mechanism for the Karymsky volcano eruption and NEC formation were the seismic events that occurred in the central part of KSC and activated the tectonic-magmatic system.  The following tectonic shock – an earthquake with M=7 at a depth of 8 km - caused sudden rise of activity of the Karymsky volcano as well as phreatic-magmatic eruption in Caldera Akademii Nauk. 

