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INTRODUCTION

While documenting shock effects in zircon grains recov-
ered from an impact ejecta layer found in upper Eocene sedi-
ments on the upper continental slope off New Jersey, we
discovered that some of the more heavily shocked grains con-
tain a high-pressure polymorph of zircon. We have named this
new mineral reidite after Alan F. Reid who first produced this
phase (a high-pressure zircon polymorph with the scheelite
structure) in high-pressure laboratory experiments in 1969 (Reid
and Ringwood 1969). This species and name have been ap-
proved by the international Mineralogical Association Com-
mission on New Minerals and Mineral Names. Holotype
material is deposited at the Smithsonian Institution (National
Museum of Natural History), Washington, D.C., catalog num-
ber NMNH 173504.

OCCURRENCE

The shocked zircon grains containing reidite were recov-
ered (Glass and Liu 2001) from an impact ejecta layer found at
three sites on the upper continental slope off New Jersey: Deep
Sea Drilling Project Site 612, Ocean Drilling Program (ODP)
Hole 903C, and ODP Hole 904A (Table 1) (Thein 1987; Glass
1989; Glass and Wu 1993; Glass et al. 1998). More recently,
several shocked zircons containing reidite have been found in
what is believed to be the same ejecta layer on the island of

Barbados. The ejecta at all of these sites are believed to have
come from the 90 km diameter Chesapeake Bay impact struc-
ture found at the mouth of the Chesapeake Bay (Poag et al.
1994; Koeberl et al. 1996).

At sites 612 and 904A, the impact ejecta layer consists pri-
marily of impact glass (tektite fragments and microtektites),
quartz, feldspar, and rock fragments exhibiting various degrees
of shock metamorphism. Some of the quartz and feldspar have
multiple sets of planar deformation features and some of the
quartz grains have been partly to completely converted to
coesite (Glass 1989; Glass et al. 1998). Traces of stishovite
have also been documented. Some of the glass and silicate
grains are coated with, and in some cases partly replaced by,
pyrite. Glauconite is also abundant in the layer. The ejecta layer
also contains some microfossils, primarily foraminifera and
radiolaria. The ejecta layer at Site 903C is similar to that found
at the other two sites except that no impact glass is present.
The heavy mineral assemblage at all three sites is similar and
consists of Fe and Ti oxides (grains probably consisting of
mixtures of ilmenorutile and ilmentite), garnet (mostly Fe-rich),
staurolite, rutile, epidote, ilmenite, zircon, titanite, Al2SiO5

phases (including kyanite), and tourmaline, in approximate
order of decreasing abundance.

PHYSICAL AND OPTICAL PROPERTIES

The shocked zircon grains containing reidite make up about
23% of the zircons recovered from the ejecta layer, and they
range up to 80 ¥ 200 ¥ 200 mm in size. The size of the reidite
crystals is difficult to determine. However, scanning electron* E-mail: bglass@udel.edu
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ABSTRACT

Reidite is a high-pressure polymorph of zircon with the scheelite structure. It has been found in
an upper Eocene impact ejecta layer in marine sediments on the upper continental slope off New
Jersey and on Barbados. Reidite occurs (epitaxially oriented) in shock-metamorphosed zircons. It is
associated with impact glass (tektites), shocked quartz and feldspar with multiple sets of planar
deformation features, coesite, and trace amounts of stishovite. This phase was first produced in
high-pressure laboratory experiments in 1969 and has also been produced in shock recovery experi-
ments. Reidite is brittle with an irregular fracture, a hardness of 7.5, a calculated density of 5.2 g/cm3,
a white streak, adamantine luster, and it does not fluoresce. In index oil in transmitted light, shocked
zircon grains consisting almost entirely of reidite are transparent. Pleochroism was not observed.
Reidite appears to have parallel extinction and is length slow. The maximum birefringence is roughly
0.015. Reidite appears to be uniaxial positive. It is tetragonal, space group I41/a, a = 4.738 (1) Å, c
= 10.506 (2) Å, V = 235.84(2) Å3. Previous shock-loading experiments on zircons indicate that the
transition to reidite starts at about 30 GPa and is completed around 53 GPa. Reidite should be a
useful indicator of peak pressure in shock metamorphosed rocks. Reidite is named after Alan Reid
who first produced this phase in the laboratory.


