Reconnaissance Field and Geochemical Analyses of Turrialba Volcano, Costa Rica
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Study Area and Tectonic Setting Geochemistry and Regional Implications
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patterns and La/Yb ratios similar to ocean island basalts.
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indicates that eruptions at Turrialba began with a mafic scoria cone building phase which was Adakites are present among the intermediate samples at all stratigraphic levels of the volcano (i.e., we did not
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concentrations and also meet other criteria outlined for adakites. The presence of adakites is significant and
indicates partial melting of metamorphosed oceanic crust (Defant and Drummond, 1990).
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The Turrialba adakites were not co-magmatic with the Turrialba basaltic magmas. Turrialba mafic
magmas were derived from an enriched mantle source and evolved by fractional crystallization-
assimilation to form the low Ba/La ratio felsic end-members. The adakites are consistent with partial
melting of oceanic crust, possibly along the edges of a slab window that formed beneath the arc when the
Cocos Ridge was subducted (e.g., Abratis, 1998; Abratis and Worner, 2001). In this model the slab
window would have provided a pathway for Galapagos-type enriched mantle into the sub-arc realm and
the flux of this mantle would have induced melting of the edge of the Cocos Ridge. Our results for
Turrialba volcano are significant because they provide new details on magma source variations within a
single Quaternary volcano in which adakites were erupted during the same time interval as non-adakite
rocks (as opposed to adakites forming during a late-phase of magmatic activity).

Ba/La

The basalts and non-adakite andesitic rocks and dacites maintain
relatively low Ba/La ratios. This indicates only a small influence of the
subducted slab on magma genesis.

The adakite samples have high Ba/La ratios, indicating a strong
influence from the subducted slab; this is consistent with the adakites
being formed by partial melting of metamorphosed oceanic crust.
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Andesite and basaltic andesite lavas are most abundant at Turrialba with a lower abundance of basalt. The basalts include <10% olivine, 2-15% pyroxene, and 40-90% plagioclase.
Basaltic andesites and andesites include trace amounts of olivine, <10% pyroxene, and 50-90% plagioclase.
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