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RESEARCH NARRATIVE:

My PhD research, advised by Mike McElhinny, involved deep resistivity studies of the Australian crust.
Having stumbled into electrical methods, on graduation I took up a postdoc with Chip Cox to study
the oceanic lithosphere using controlled-source EM methods. An experimentalist by nature, I enjoyed
the challenges associated with collecting marine EM data, but when it came to interpreting the data I
discovered that (a) the inversion methods available at the time were lacking, and (b) the conductivity–
temperature relationships of mantle minerals were poorly understood. I addressed the first problem through
a collaboration with Bob Parker and Cathy Constable, and we developed, and distributed, the Occam’s
inversion code, which is quite possibly the first application of regularized inversion to nonlinear geophysical
problems. For the second problem a collaboration with Al Duba and Tom Shankland was productive, and
we have a number of publications on the electrical properties of olivine.

Marine EM remained my primary interest, and through a strong relationship with industry I have developed
and built an instrument pool that is second only in size to that of the remaining marine EM contractor,
and which has become a de-facto facility for the academic community in the US and elsewhere. I have
used my instruments and methods to study oceanic lithosphere/asthenosphere boundary, mid-ocean ridges,
subduction zones, offshore gas hydrate, submarine groundwater, mineral deposits, hydrothermal prospects,
gas and oil seeps, and permafrost. I continued my interest in mantle conductivity through magnetic satellite
and observatory studies, and have dabbled in global lightning observations. Through collaborations with
USGS and LLNL, I recently concluded a series of papers on laboratory measurements of methane and
carbon dioxide hydrate.
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