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マリアナ弧パガン火山の三つの初生マグマと島弧マグマ成因への意義
Three primary magma types from Pagan volcano in the Mariana arc and implications for
arc magma genesis

田村 芳彦 1∗, 石塚 治 2, Stern Robert3, 布川 章子 1, 宿野 浩司 1, 川畑 博 1, Robert Embley4, Sherman Bloomer5, Nichols
Alexander1,巽好幸 1

TAMURA, Yoshihiko1∗, ISHIZUKA, Osamu2, STERN, Robert3, NUNOKAWA, Akiko1, SHUKUNO, Hiroshi1, KAWABATA,
Hiroshi1, Robert Embley4, Sherman Bloomer5, NICHOLS, Alexander1, TATSUMI, Yoshiyuki1

1海洋研究開発機構・地球内部ダイナミクス領域, 2産業技術総合研究所, 3テキサス大学, 4米国大気海洋庁, 5オレゴン州
立大学
1IFREE, JAMSTEC,2GSJ/AIST,3University of Texas at Dallas,4NOAA, 5Oregon State University

Pagan is an active volcano located in the volcanic front of the central Island Province of the Mariana arc and is one of the
largest volcanoes in the Mariana arc; its main edifice rises from a base ˜3,000 m below sea level and has a volume of 2,160 km3.
Tamura et al. (2011) demonstrate the existence of near-primitive, phenocryst-poor lavas at NW Rota-1 volcano in the Mariana
arc, which is located about 40 km west of the volcanic front. These magnesiana basalts are petrographically distinct cpx-olivine
basalt (COB) and plagioclase-olivine basalts (POB).

The active Pagan volcano has erupted near-primitive lavas on its submarine flanks. The least fractionated compositions recov-
ered from the NE flank (HPD1147) extend to higher MgO (7-11 wt %) and Mg# (60-70), than have ever been sampled from
Pagan island lavas.

The Fo contents of olivine (up to Fo94) and Cr-number of spinels (up to 0.8) suggest that these magmas formed from high
degrees of mantle melting. There are three geochemical groups of cpx-olivine basalt (COB1, COB2 and COB3) (Fig. 1). TiO2,
Na2O, K2O, Rb, Nb are lowest in COB1 and highest in COB3. COB3 have steeper LREE-enriched patterns but the REE patterns
of COB1 show contrasting LREE-depleted patterns, suggesting that COB1 formed from higher degrees of mantle melting. On
the other hand, COB1 have the highest Ba/Th ratios and COB3 have the lowest, suggesting that a shallow subduction component
is more important for COB1 than COB3, with COB2 intermediate. COB1, COB2 and COB3 show a negative trend on the Ba/Nb-
Nb/Yb diagram. The higher Ba/Nb of the COB1 indicate that the COB1 contain greater abundances of slab-derived subduction
components than the COB2 and COB3. Nb/Yb suggests that the degree of melting of the COB1 source is higher than for the
COB2 and COB3.
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