Additional Background for instructors.
6. Time-series analysis of whole-rock geochemistry from the Pu‘u ‘Ō‘ō-Kupaianaha (1983-2009).
First task:

The trends in CaO/Al2O3 vs. MgO indicate that crystal fractionation was the dominant process controlling the variation of lava compositions in Pu‘u ’Ō‘ō lavas. Lavas with greater than 7.5 wt % MgO and nearly constant CaO/Al2O3 reflect the importance of olivine fractionation. Olivine phenocrysts (<0.5 mm wide) are also the primary and commonly only phenocryst phase in thin sections. Microphenocrysts (0.1-0.5 mm) of clinopyroxene and plagioclase are present in some samples, especially the evolved lavas from 1983 and 1997 with <7.0 wt % MgO and have lower CaO/Al2O3. All of these minerals may occur in the matrix, along with opaque minerals, mostly chromite. Olivine accumulation is also an important process in the olivine-phyric samples, although none of the samples have >10 vol.% olivine. Thus, they are likely to have accumulate minor or no olivine, especially for samples with less than 8 wt% MgO.
Second task:

Episode 54 (1997) showed a dramatic change in mineralogy and chemistry. Lavas have evolved compositions with low MgO contents and rare plagioclase phenocrysts.  Episode 54 occurred several kilometers uprift of the Pu‘u ‘Ō‘ō vent and was accompanied by collapse of the Pu‘u ‘Ō‘ō cone,  rapid subsidence of Kīlauea’s summit and an intrusion into the East Rift Zone. The compositional and mineralogical differences of episode 54 lavas indicate a mixing event likely occurred shortly before or during the eruption. 

There are local bodies of magma present within the East Rift Zone as a result of numerous dike intrusions  over the last 50 years. Intrusions of magma are usually accompanied by seismic swarms from the injection of dikes though the pre-existing country rock. The older magma bodies may be isolated from one another and periodically may be mixed with new batches of magma and erupt. Batches of magma stored in the rift zone may undergo closed-system fractionation and develop different compositions than those typically erupted from Pu‘u ‘Ō‘ō. Fissure eruptions that take place uprift of the ongoing volcanic activity near the Pu‘u ‘Ō‘ō vent can occur because of a change in pressure within the magma system along the East Rift Zone. 
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