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Kekuknaisky is a dormant polygenic volcano in Sredinny Range of Kamchatka. It consists of the main
edifice and multiple late-Quaternary monogenetic cones, few of which are postglacial and their tephra deposits
are preserved in the soil-pyroclastic cover. These tephra deposits contain fresh quenched olivine (up to Fo85)
with glassy melt inclusions, which were studied in detail in (Nekrylov, et al. 2018).

Geochemical features of the studied olivine phenocrysts and melt inclusions in them, as well as
previously published composition of the related lavas (Koloskov, et al. 2011; Volynets, et al. 2010) suggest
that these rocks are derived from a garnet-bearing pyroxenite source. Composition of olivine phenocrysts (high
Ni and low Mn content) suggests that studied samples are products of melting of pure pyroxenite (e.g., Sobolev,
et al. 2007). This conclusion is further supported by geochemistry of the reconstructed melts and related lavas,
which have high FC3MS values (Yang and Zhou 2013). Elevated LREE/HREE ratios suggest that these
pyroxenites contained garnet.

This garnet-bearing pyroxenite likely originated from the lower crust or lithospheric mantle. Its melting
could have occurred due to delamination and sinking into the hotter mantle.
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Figure 1: Composition of olivine from tephra deposits of the Kekuknaisky field in comparison with
experimental data on peridotite and pyroxenite melting (Herzberg, 2011; Sobolev et al., 2007) olivine from
MORBs (Sobolev et al., 2007), Klyuchevskoy (Mironov, et al. 2015) and Zhupanovsky (Plechova, et al. 2011)
volcanoes. Black and grey fields on “a”, “b” and “c”” show composition of olivine in equilibrium with
peridotite-derived melts and products of their evolution, respectively.

This study was funded by Russian Science Foundation project no. 16-17-10145 to NN and Russian
Foundation for Basic Research project no. 16-35-60113 to VVDS.

Institute of Volcanology and Seismology FEB RAS, Petropavlovsk-Kamchatsky, Russia, 20th-26th August, 2018 164



10th BIENNUAL WORKSHOP on JAPAN-KAMCHATKA-ALASKA SUBDUCTION PROCESSES (JKASP-2018)

References

Herzberg C. Identification of source lithology in the Hawaiian and Canary Islands: Implications for origins //
Journal of Petrology. 2011. Vol. 52, Ne 1. Pp. 113-146

Koloskov A.V., Flerov G.B., Perepelov A.B., Melekestsev 1.V., Puzankov M.Y., Filosofova T.M. Evolution
stages and petrology of the Kekuknai volcanic massif as reflecting the magmatism in Backarc zone of
Kuril-Kamchatka island arc system. Part 1. Geological position and geochemistry of volcanic rocks //
Journal of Volcanology and Seismology. 2011. Vol. 5. Ne 5. Pp. 312-334.

Mironov N., Portnyagin M., Botcharnikov R., Gurenko A., Hoernle K., Holtz F. Quantification of the CO,
budget and H.O-CO; systematics in subduction-zone magmas through the experimental hydration of
melt inclusions in olivine at high H,O pressure // Earth and Planetary Science Letters. 2015. V. 425.
Pp. 1-11.

Nekrylov N., Popov D., Plechov P., Shcherbakov V., Danyushevsky L., Dirksen O.V. Garnet-pyroxenite-
derived end-member magma type in Kamchatka: evidence from composition of olivine and olivine-
hosted melt inclusions in Holocene rocks of Kekuknaisky volcano // Petrology. 2018. Vol. 26. Ne 4.
Pp. 329-350

Plechova A.A., Portnyagin M.V., Bazanova L.I. The origin and evolution of the parental magmas of frontal
volcanoes in Kamchatka: Evidence from magmatic inclusions in olivine from Zhupanovsky volcano
/I Geochemistry International. 2011. Vol. 49. Ne 8. Pp. 743-767.

Sobolev A.V., Hofmann A.W., Kuzmin D.V., Yaxley G.M., Arndt N.T., Chung S.-L., Danyushevsky L.V.,
Elliott T., Frey F.A., Garcia M.O., Gurenko A.A., Kamenetsky V.S., Kerr A.C., Krivolutskaya N.A.,
Matvienkov V.V., Nikogosian I.K., Rocholl A., Sigurdsson I.A., Sushchevskaya N.M., Teklay M.
(2007) The amount of recycled crust in sources of mantle-derived melts // Science. 2007. Vol. 316. Ne
5823. Pp. 412-417

Volynets A.O., Churikova T.G., Worner G., Gordeychik B.N., Layer P. Mafic Late Miocene-Quaternary
volcanic rocks in the Kamchatka back arc region: implications for subduction geometry and slab
history at the Pacific-Aleutian junction // Contributions to Mineralogy and Petrology. 2010. Vol. 159.
Ne 5. Pp. 659-687

Yang Z.F., Zhou J.H. Can we identify source lithology of basalt? // Scientific Reports. 2013. Vol. 3. Article
number 1856.

Institute of Volcanology and Seismology FEB RAS, Petropavlovsk-Kamchatsky, Russia, 20th-26th August, 2018 165





