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Preface

In appreciation of John Christie

Tais special double issue of the Journal of Structural
Geology honors John M. Christie on the occasion of his
60th birthday, for his many research contributions to the
study of the ductile deformation of rocks and minerals in
the laboratory and in the field. John has studied de-
formed rocks on all scales, but has also served as a
congenial advisor, friend and colleague to many other
scientists who have studied deformed rocks.

John Christie was born in Calcutta, India, on 4
December 1931. In 1935 his family returned to Dundee,
Scotland, where he completed his secondary education
in 1949. His university-level education was entirely at
Edinburgh University, where he received his B.Sc. with
honors in 1953 and his Ph.D in 1956. His doctoral thesis
topic, completed under the guidance of Arthur Holmes,
Donald Mclntyre and Lionel Weiss, was a study of the
tectonic history of the Moine thrust zone in the Assynt
region of NW Scotland using the techniques of microfa-
bric analysis newly developed by Frank Turner, Dave
Griggs and others at the University of California. His
thesis is now recognized as a classic study of a mid-
crustal ductile shear zone. It was subsequently published
as a University of California Monograph (Christie
1963). John has generously loaned samples from his
Moine collection and knowiedgably contributed to
many more recent investigations of the Moine.

In 1956 John moved to California, where he joined the
Department of Geology at Pomona College as a re-
search and post-doctoral associate and later Instructor.
In 1958 he accepted an Assistant Professorship with the
Department of Geology at the University of California
at Los Angeles and in 1959 began a 15-year partnership
with David T. Griggs of the Institute of Geophysics and
Planetary Physics. Griggs was then designing and build-
ing a new generation of rock deformation apparatuses
with the pressure and temperature capability to explore
for the first time the plastic deformation of many rock-
forming silicates. John’s knowledge of microstructures
in naturally deformed rocks was invaluable in guiding
and interpreting the subsequent experimental studies.
He was also among the first in the geological sciences to
apply the then-new materials-science concepts, such as
the theory of crystal dislocations, to rock and mineral
deformation. In the early 1960s, Neville Carter, Griggs
and Christie made a major breakthrough in presenting
the first unequivocal evidence for the plastic defor-
mation of quartz in the laboratory (Christie, Griggs &
Carter 1964). In partnership with Griggs and others,
John contributed to a succession of similar achieve-
ments, including the first experimental syntectonic re-
crystallization of quartz (Carter, Christie & Griggs
1964), the first Transmission Electron Microscopy

(TEM) studies of dislocations in experimentally de-
formed silicates [such as olivine (Phakey, Dollinger &
Christie 1972) and clinopyroxenes (Kirby & Christie
1977)], and the first application of X-ray texture gonio-
metry to study preferred orientation development in
naturally and experimentally deformed and recrystal-
lized quartz aggregates. By the late 1960s, UCLA was
the undisputed center for high-pressure experimental
rock deformation and attracted a stream of graduate
students and international visitors, all of whom un-
doubtedly remember the outstanding hospitality at the
Christies’ home.

John recognized very early the importance of TEM
and invested many years advancing sample preparation
techniques, such as ion-beam thinning, and demonstrat-
ing the power of the diffraction contrast theory of crystal
defects. In the late 1960s, John collaborated with Art
Heuer and his colleagues at Case Western University
and the U.S. Steel Research Center using High-Voltage
Electron Microscopy (HVEM) to decipher the histories
of cooling and shock metamorphism of lunar rocks
returned from the Apollo missions. This collaboration
produced some 17 research papers through the mid-
1970s. John also began about this time a collaboration
with Alan Ardell, a materials scientist at UCLA.
Together, they helped to demonstrate to mineralogists
and experimentalists the capability of this instrument in
the study of microstructures and crystal defects (e.g.
Christie & Ardell 1974, 1976). The pages of the Journal
of Structural Geology, including this issue, testify to the
importance of TEM in the quantitative characterization
of microstructures in deformed rocks and as a window
on the deformation processes that produced them.

John also inspired many students and colleagues to
apply what they learned from experimental and micro-
structural studies to the understanding of natural defor-
mation of rocks and minerals. His classic paper with
Clem Nelson, Gerhard Oertel and Art Sylvester (Sylves-
ter et al. 1978) explaining the extreme syn-emplacement
thinning of aureole rocks around the Papoose Flat
pluton in the Inyo Mountains of eastern California was
the first to invoke hydrolytic weakening as a facilitating
mechanism for the natural plastic deformation of quartz.
With Alison Ord (Christie & Ord 1980, Ord & Christie
1984), he applied what he had learned about the experi-
mental recrystallization and plastic deformation of
quartz to the interpretation of the physical conditions
during mylonitization of several classic ductile shear
zones, including the Moine.

This Special Issue Microstructures and Rheology of
Rocks and Rock-Forming Minerals was initiated in
celebration of John Christie’s 60th birthday. The papers
presented here are representative of the breadth of
John’s interests and expertise and his sense for the
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important problems and the tools to solve them. We
dedicate this Special Issue to him with gratitude for his
guidance and generosity over many years.
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