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The problem of andesite formation had arisen by the beginning of the last century. A great number of genetic models were proposed and developed. Our approach is based on a study of melt inclusions in minerals of some of the volcanoes of the Kamchatka region. 

The studied basaltic andesites and andesites were sampled from 4 volcanoes: Shiveluch, Bezymyannyi, Avachinskii, and Karymskii. Basalts of the 1996 eruption of the Karymskii volcanic center and dacites of Dikii Greben' volcano were also studied. More than 200 melt inclusions from 25 rock samples were homogenized, and quenched glasses were analyzed using electron and ion microprobes. The compositions of melt inclusions in andesitic phenocrysts vary in silica contents from 56 to 80 wt %. A1203, FeO, MgO, CaO decrease, and Na2O and K2O increase with increasing Si02. Many inclusions (about 80%) are dacitic or rhyolitic. Comparison of compositions of melt inclusions of plagioclases of the four Kamchatka volcanoes has shown that their compositions differ considerably. Basic andesites (56-59% SiO2) from Bezymyannyi volcano show a great variation of the compositions (SiO2 = 56-81%). Andesites, especially ones from Bezymyannyi volcano, are unusually high in K2O content (1,8 - 6,6 mass %). Andesites from  Shiveluch volcano show less variation of compositions of inclusions (SiO2 - 67-80%) and a great amount of water (up to 5-6 mass %). The composition of melt inclusions of the recent eruption of Karymskyi volcano has proved to be more basic and practically corresponding to the composition of rocks (SiO2 - 55,7 - 67,1%). High-potas​sium melts (K20 3.8-6.8 wt %) with various Si02 from 51.4 to 77.2 wt % were found in minerals of all vol​canoes studied. This indicates a contribution of a component selectively enriched in potassium to magmas of the whole region. A great compositional diversity of melt inclusions in plagioclase phenocrysts from  Bezymyannyi andesites suggests a complex history of plagioclase crystallization and magma   evolution in the andesite formation. Melts from different volcanoes vary strongly in volatile contents. The highest H2O contents are found in the melts from Shiveluch (3.0-7.2 wt %, 4.7 wt % on average) and Avachinskii (4.7-4.8 wt %); while H2O contents are lower in melts romf Dikii Greben' (0.4-1.8 wt %), and Bezymyannyi (<1 wt %). Chlorine contents are also variable. The lowest values are found in  Bezymyannyi melts (0.09 wt % on average). The highest Cl contents are typical of melt inclusions in minerals from the Karymskii andesites (0.26 wt % on average). The pressure of 350-1600 bar determined by CO2 fluid inclusions in plagioclase from  Shiveluch andesites suggests a magma chamber at a depth of 1.5-6 km. Concentrations of 17 elements were determined in glasses of melt inclusions in plagioclases from four volcanoes (Avachinskii, Bezymyannyi, Dikii Greben' and Shiveluch). The studied melts show similar trace-element pat​terns with Nb and Ti minima and B, K, Be, and Li maxima. The melts are close to typical island arc magmas by Sr/Y, La/Yb, K/Ti, and Ca/Sr ratios, and have some specific regional geochemical features. REE patterns sensitive to degree of magma differentiation indicate that Karymskii magmas are most primitive, while Shive​luch magmas are most evolved.

Summary

1. The prevalence of dacitic or rhyolitic  melt inclusions in andesites minerals from Shiveluch and Bezymyannyi propably testify to crystallization of minerals mainly in the upper part of the strongly zoned magma chamber.

2. The received data on REE elements of inclusions do not contradict the petrological significances of the connection between magmas of the zoned chamber and the basic magmas existing in the bottom horizons of the same chamber.

3. The process of mixture of the basic magmas with acidic melts of the upper part of the chamber on existing representations results in activization of the chamber and is the trigger mechanism of strong catastrophic eruptions on andesitic volcanoes.
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