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Changing of physical parameters (density, buoyancy, viscosity) and geochemical 

compositions (SiO2, volatiles) of magmas are triggers or inhibitors of volcanic eruptions (e.g. Corsaro, 
Pompillo, 2004). Density and viscosity variations are related with magma compositions and water 
content (Richet et al., 2000; Sparks, Huppert, 1984). In order to examine process of magma ascent 
and residence in the crust we combine geochemical and isotopic studies (Bergal-Kuvikas et al., 2017; 
Dorendorf et al., 2000), microprobe analyses of the olivines and estimate physical properties of the 
magmas (Ladygin, Frolova, 2002). Observed data of physical properties of erupted lavas at 
Klyuchevskoy volcano show good correlations between densities and magma compositions. More 
dense magmas (2.8–2.9 g/cm

3
) have more primitive compositions (~6–9 wt.% MgO) and erupt from 

vents at the lower slopes (~500–700 m) of the volcano with large, voluminous lava flows. In contrast, 
more differentiated lavas (~4–6 wt.% MgO) are less dense (1.8–2.3 g/cm

3
) and dominate eruptions on 

from the summit crater at ~4500 m. Fractional crystallization is a driving volatile-enrichment and 
compositional changes in the magma system and this controls ascent and the elevation of vents via 
changing density and buoyancy. This also explains the higher explosivity with ultra-strombolian 
eruption style of volatile-rich, low-density lavas from the summit crater whereas volatile-poorer and 
denser lavas erupt from vents lower down on the flanks of the volcano. 

This research was supported by RFBR-DFG grant # 16-55-12040 and #20-55-50001. 
 
References: 

Bergal-Kuvikas O., Nakagawa M., Kuritani T., Muravyev Y., Malik N., Klimenko E., Shimada S. (2017) 
A petrological and geochemical study on time-series samples from Klyuchevskoy volcano, 
Kamchatka arc. Contributions to Mineralogy and Petrology 172(5): 35. DOI 10.1007/s00410-
017-1347-z 

Corsaro R.A., Pompilio M. (2004) Buoyancy‐controlled eruption of magmas at Mt Etna. Terra Nova 
16(1): 16–22. 

Dorendorf F., Wiechert U., Wörner G. (2000) Hydrated sub-arc mantle: a source for the Kluchevskoy 
volcano, Kamchatka/Russia. Earth and Planetary Science Letters 175(1): 69–86. 

Ladygin V.M., Frolova, Yu.V. (2002) Petrophysical properties of effusive discharged by Klyuchevskoy 
volcano. Volcanology and Seismology 3: 28–33 (in Russian).  

Richet P., Whittington A., Holtz F., Behrens H., Ohlhorst S., Wilke M. (2000) Water and the density of 
silicate glasses. Contributions to Mineralogy and Petrology 138(4): 337–347. 

Sparks R.S.J., Huppert H.E. (1984) Density changes during the fractional crystallization of basaltic 
magmas: fluid dynamic implications. Contributions to Mineralogy and Petrology 85(3): 300–
309. 


	0
	65

