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The Klyuchevskaya group of volcanoes (KGV) is
the center of the most active volcanism not only in
Kamchatka, but also in the world, due to the location
this group in the subduction zone at the intersection
of the Aleutian and Kuril-Kamchatka volcanic arcs.
The evolution of volcanic arcs, the unevenness of
subduction processes led to the formation of the
block structure of the KGV, the revival of faults in
certain directions at different eras, the contiguity of
fault zones, and the long-term volcanic activity of
the region (The deep structure..., 1976; Ivanov et
al., 2001). Of the 13 volcanoes of the group, four are
active; on the slopes of three volcanoes
(Klyuchevskoy, Tolbachik and Tolbachinsky Dol,
Ushkovsky) monogenic cones are widespread.

The hypothesis of the existence of a common
magma chamber for all KGV, as well as independent
magma cameras for each of these volcanoes, was
first presented in the works of G.S. Gorshkov (1956)
and B.I. Piip (1956). Magma chambers and cameras
of the KGV volcanoes continue to be studied by
geophysical and geological methods.

A generalized schematic tectonic map of the
KGV is shown in the work (Girina, 2016). This
scheme of principal fault zones in the area of the
KGV was created on the basis of the analysis of a set
of various published materials and numerous
satellite data of middle and high resolution (MODIS,
SRTM, Aster, Landsat, Meteor-M, Kanopus-B and
the others), as well as on the author’s studies of the
volcanoes of the Klyuchevskaya group. It is shown
that the faults ever formed here are long-lived and
their activisation is associated with certain stages of
the evolution of the KGV. The formation of all
stratovolcanoes of KGV mainly happens owing to
deep faults (1-3 on Fig. 2 from (Girina, 2016)) of the
northwest, northeast and west-northwest directions.
Regional zones of monogenic cones of the KGV,
identified by B.I. Piip (1956), in the area of
Ushkovsky,  Tolbachik, and  Klyuchevskoy
volcanoes, are associated with the deep fault zones
of the northwestern and northeastern directions. For
example, one of these zones (6 on Fig. 2 from
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(Girina, 2016)) extends to the southeast and east
slopes of Klyuchevskoy; according to B.I. Piip
(1956), this fault zone was the reason for the
beginning of the formation of Plosky Tolbachik
volcano and the existence of a lava lake in its crater.
It is characteristic, that the monogenic cones
associated with this fault zone, break through the
deposits of the andesitic volcanoes Zimina and
Bezymianny. The fissure zone of north-north-eastern
direction in the central part of the KGV is well
expressed on the Tolbachinsky Dol and on the
south-western slope of Ushkovsky volcano (7 on
Fig. 2 from (Girina, 2016)). For example, on such of
a fault the breakthrough of 50th anniversary of the
IVS FEB RAS was formed on Tolbachinsky Dol in
2012-2013 (Girina, 2016). Another fissure zone (8
on Fig. 2 from (Girina, 2016)), on which young
monogenic cones are planted, is well manifested on
the Tolbachinsky Dol. For example, the Severny
Proryv of 1975 was formed on such fissure.
Probably, the activisation of faults 7 and 8 on the
Tolbachinsky Dol affected the fault zone 6 (Girina,
2016), which more than once led to the
disappearance of the lava lake after the formation of
the collapse caldera at the top of Plosky Tolbachik
volcano (Piip, 1956).

Rocks erupted by volcanoes and their monogenic
cones of the KGV refer to the basalt-andesite-basalt
formation (Ermakov, 1977), associated with
extension zones and magma sources confined to the
upper and middle mantle (Ivanov et al., 2001; Large
Tolbachik..., 1984).

According to the petrochemical characteristics,
the rocks of monogenic cones are divided into the
following subtypes: magnesian basalts (Ushkovsky,
Klyuchevskoy, Tolbachinsky Dol); high aluminous
basalts  (Klyuchevskoy, Tolbachinsky  Dol);
aluminous basaltic andesite, magnesian basaltic
andesites (Klyuchevskoy) (Large Tolbachik...,
1984; Popolitov, Volynets, 1981; Volynets et al.,
1976). The rocks of monogenic cones of Ushkovsky
volcano are the most ancient rocks (pre-Holocene),
and the cones of Klyuchevskoy and Tolbachinsky
Dol - Holocene (Ponomareva et al., 2007).

The magnetic properties of the lavas of
monogenic cones of Tolbachinsky Dol and
Klyuchevskoy volcano were studied using the
Kappameter (KT-6) field device (SatisGeo) (Girina,
Bagenov, 2014, 2015). On Tolbachinsky Dol was
studied a value of the magnetic susceptibility of
lavas eruptions on 1975, 1941, 1000-1500 years ago
(Kleshnya cone), and 1500-2000 years ago (lavas
Maguskin field) (age of old lavas according of
“Large Tolbachik...”, 1984). On Klyuchevskoy
volcano was studied a value of the magnetic
susceptibility of lavas eruptions on 1945
(Zavaritsky), 1946 (Apakhonchich), 1956
(Kryzhanovsky). Lavas of Tolbachinsky Dol are
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magnesian basalts (eruptions on 1941, and 1975),
and aluminous basalts (eruptions of Kleshnya, and
Maguskin field); lavas of Klyuchevskoy volcano are
aluminous basalts (Girina, Bagenov, 2014, 2015;
Large Tolbachik..., 1984).

The range of changes of the magnetic
susceptibility value of the studied basalts of
Tolbachinsky Dol is from 3 to 38 - 10~ SI units (Fig.

1).
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Fig. 1 — The value of magnetic susceptibility of the studied lavas
of Tolbachinsky Dol.

The range of changes of the magnetic
susceptibility value of the studied basalts of
Klyuchevskoy volcano varies from 10 to 52 - 10 SI
units (Fig. 2).
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Fig. 2 — The value of magnetic susceptibility of the studied lavas
of Klyuchevskoy volcano.

Magnesian  basalts have higher magnetic
susceptibility parameters compared to aluminous
(the higher the MgO content in the rock, the higher
the magnetic susceptibility of the rocks). Lavas of
the Tolbachinsky Dol of eruptions on 1941 and 1975
have the highest average values of magnetic
susceptibility, lavas of the Maguskin field - the
lowest.

Although lavas are similar in petrographic
characteristics, the magnetic susceptibility values of
basalts of lava flows of the Zavaritsky cone is
somewhat higher relative to other studied rocks due
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to their larger quantity of phenocrysts of dark-
colored minerals.
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