ARC TO OCEANIC MAGMATISM TRANSITION ALONG THE CENTRAL KAMCHATKA DEPRESSION
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Temporal and spatial geochemical variations of lavas erupted along the northern segment of the Kamchatka Arc are used to trace changes in magma generation across the subducting Pacific slab edge (Figure 1). Extensive fluid-triggered mantle melting dominates magma genesis beneath the largest CKD volcanoes (Kluchevskoy Group and Sheveluch) located above the subducting Pacific slab. High SiO2 and high Sr/Y melts from the slab contribute to magma sources of  the Sheveluch volcano and the Shisheisky monogenetic complex of high magnesian basalts and andesites above the Pacific slab edge. The Late Pleistocene-Holocene lavas from the northern end of the CKD (Nachikinsky and Khailulia volcanoes) display strong enrichment in high field strength elements and light rare earth elements, unradiogenic 87Sr/86Sr and 206Pb/204Pb isotopic ratios, and oxygen isotope compositions similar to mid-ocean-ridge basalts. These geochemical characteristics indicate low-degree decompression melting of the Pacific asthenospheric mantle north of the Pacific slab edge. 

Recent detachment of the subducted Pacific plate fragment resulted in the influx of fertile mantle beneath Kamchatka, which is likely to be the main reason for renewed magmatism in the northern Kamchatka and the Sredinny Range and for the exceptional productivity of the Central Kamchatka Depression volcanoes (Kluchevskoy Group and Sheveluch), the most active arc volcanoes on Earth.
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Fig.1. Variations (a) Ba/Nb, (b) Sr/Y and (c) Nb/Y in lavas from the Central Kamchatka Depression versus latitude, illustrating a change in the composition of lavas erupted across the edge of the subducting Pacific slab. Area between dashed lines represents the approximate position of the edge of the subducting Pacific plate. (a) High Ba/Nb ratios as observed in Kluchevskoy and Sheveluch Group lavas imply an important role for slab fluids in causing melting. (b) High Sr/Y ratios as observed in the Shveluch and Shisheisky lavas indicate an important role of slab melt ('adakitic') component in the magma generation. (c) Low Nb/Y ratio indicates derivation from a more depleted sources (possibly through previous melting events) and/or through higher degrees of partial melting. Lavas from Nachikinsky and Khailulia volcanoes located north of the subducting Pacific slab edge demonstarate low to negligible fluid contribution (low Ba/Nb) and were derived by decompression melting followed by interaction of primary alkalic magmas with preexisting arc crust
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