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This PhD thesis presents the results of a comprehensive dislocation microstructural study of deformed olivine crystals and
chemical and Pb isotopic compositions of olivine-hosted melt inclusions from lavas from Kilauea, Mauna Loa and Koolau
volcanoes, Hawaii. The Hawaiian ridge is the most representative and comprehensively studied hot spot track on the Earth.
Petrological and geochemical studies of olivine-phyric Hawaiian lavas have provided key information about the magma plumbing
system and the evolution of Hawaiian volcanoes. However, one problem with Hawaiian lavas is about the nature of olivines grains
— whether they are phenocrysts or xenocrysts.

The newly obtained data made it possible to; (i) identify the magmatic processes involved in generating these types of
olivines, (ii) determine the source characteristics of magmas from which the olivine grains crystallized, through the study of melt
inclusions hosted in the olivines, (iii) describe the relationship between the olivine grains and the host lavas- whether they are
cognate or exotic.

The thesis consists of four chapters.

Chapter 1 presents a review of previous studies on Hawaiian magmatism, geology of Hawaiian volcanoes, as well as
geochemical variation of Hawaiian lavas. The chapter also reviews global melt inclusions studies and petrographical and
mineralogical studies of Hawaiian lavas, with emphasis on deformation textures in olivine. It also mentions some problems
associated with the previous studies and outlines the objectives of the present study.

Chapter 2 briefly introduces the geological setting of the Kilauea, Mauna Loa and Koolau volcanoes, from where the
studied samples were taken. It describes in detail, the types and characteristics of the lavas being investigated. This chapter
primarily focuses on dislocation microstructural studies of olivine crystals in lavas from the aforementioned volcanoes. It provides
information on petrography, analytical techniques for dislocation studies, chemical composition of olivine grains, and finally
discusses the origin of the olivines and the mechanisms involved in generating the deformed olivine crystals.

Chapter 3 provides information on all the major and trace elements analysis, as well as Pb and Li isotope systematics of
olivine-hosted melt inclusions. The chapter further discusses the source of magmatic signatures and the evolution of Kilauea,
Mauna Loa and Koolau volcanoes.

Chapter 4 gives a conclusion of the various findings and observations in this study. It gives information about the types of
antercryst in the studied lavas, based on the Pb isotopic compositions of the enclosed melt inclusions. The implications of the
findings are also outlined in this chapter.
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