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Abstract

The heterogeneity of the continental crust has a first order control on the
dynamics of plate tectonic processes and the compositions of the Earth in
both time and space. Heterogeneity can be characterized at a variety of
scales and in a multitude of tectonic environments, but it is the links
between seemingly disparate tectonic settings and crustal levels that are
critical in understanding construction of the continents. The focus of this
dissertation work is to apply microtextural, microgeochemical, whole rock
geochemical and traditional petrographic techniques to study features in
both deep and shallow crustal igneous rocks. The goal of these efforts is
to better understand the roles that magmatic processes, mafic-felsic
magma interaction, and partial melting have on the evolution of
continental crust. Two principal field areas were selected, the Gouldsboro




pluton in coastal Maine and the Fehr granite in northern Saskatchewan,
Canada, because they each represent end-members of the processes
involved with the generation, modification, transport, and emplacement of
magmas that build continental crust. Evidence for bimodal magmatism
preserved in the Silurian age Gouldsboro pluton has led to a refined
model for the construction of shallow crustal magma chambers. Research
efforts focused on the Neoarchean Fehr granite and Paleoproterozoic
Chipman dike swarm have contributed to the current understanding of the
links between high temperature metamorphism (migmitization) and the
production of new felsic magmas as well as the rheological and chemical
influences of mafic-felsic magma interaction in the deep crust. The results
of these combined field and laboratory efforts have demonstrated the
important role of mafic-felsic magma interaction on the strength and
composition of both deep and shallow continental crust and have
contributed to the current understanding of the complex links between
deep crustal heterogeneity and bimodal magmatism at shallow crustal
levels.
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