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INTRODUCTION

The study of melt inclusions has become an important tool
for investigating petrogenetic processes because inclusions
provide information not easily obtainable from studies of whole
rocks (Schiano and Bourdon 1999). Preparation of crystals for
analyses of contained melt inclusions requires special care be-
cause melt inclusions, reentrants, and hourglass inclusions in
individual crystals occur at different depths beneath the pol-
ishing surface. Therefore, grinding and polishing may expose
a melt inclusion in one crystal while melt inclusions in other
crystals either are destroyed by polishing or remain unexposed
beneath the surface. Further polishing would destroy any ex-
posed melt inclusions and it may not be possible to distinguish
between true inclusions and reentrants, especially if the sample
was not observed before grinding and polishing. Some work-
ers have avoided this problem by removing crystals from the
epoxy (or other glue) as melt inclusions become exposed. These
crystals are then placed into a separate mount containing only
crystals with exposed melt inclusions. However, if the indi-
vidual crystals are less than ~1 mm, removing the crystals and
remounting them is difficult. We desired a technique that al-
lows individual crystals to be ground and polished to different
depths, and which allows the grinding progress to be controlled
and monitored carefully so that pre-selected inclusions can be
exposed individually for analysis.

Our technique was developed to study melt inclusions in
<1 mm long zircon crystals (Thomas et al. 2002). The tech-
nique is applicable to other minerals in which melt inclusions
are rare or in which selection of specific melt inclusions is nec-
essary. The technique described here allows the maximum num-
ber of inclusions to be exposed for analysis. Similarly, the
technique described here may be used to prepare small pol-
ished crystals for experiments in the hydrothermal diamond
anvil cell (cf., Schmidt et al. 1998; Darling and Bassett 2001).

MATERIALS

The polishing tool is a 2.5 cm diameter ¥ 2.9 cm long piece
of 316 stainless steel with a 3.3 mm diameter hole drilled
through its center parallel to the long dimension (Fig. 1). The
hole is threaded from one end to a depth of 0.7 cm and fitted
with a threaded adjustment screw 2.9 cm long. This adjust-
ment screw allows the amount of sample exposed beyond the
surface of the sample polisher to be controlled precisely dur-
ing grinding-polishing.

Before grinding and polishing, individual crystals are
mounted in epoxy on a clear polycarbonate rod 3.2 mm in di-
ameter and ~1.3 cm long (McMaster-Carr cat. no. 8571K11)
(Figs. 1–3). After final grinding and polishing, the rods con-
taining the polished crystals are inserted into a brass probe
mount that holds 12 rods (Fig. 2). The probe mount is 2.54 cm
in diameter and 1.3 cm thick with twelve 3.3 mm diameter holes
drilled through the cylinder around the outer diameter (Fig. 2).
The sample rods are held in place with small setscrews (2.3
mm) tightened with an Allen wrench (Fig. 2). The sample rods
are placed into the probe mount by placing the probe mount
face down on a flat surface, inserting the rods (sample-side
down) and tightening the setscrews so that all the polished
samples are secured at the same height.

CRYSTAL MOUNTING AND POLISHING PROCEDURE

Polycarbonate rods (~1.3 cm long) are inserted into the pol-
ishing tool and ground so that both ends are flat and perpen-
dicular to the long axis of the rod, using 600 grit paper (Buehler
Carbimet paper disks no. 30-5778-600) with water. Before in-
serting the rod into the polishing tool, a drop of water is placed
in the hole. The surface tension of the water keeps the rod from
falling out of the polishing tool. The polishing tool is placed
on the 600 grit paper and the screw is continuously adjusted
during grinding so that the end of the polycarbonate rod is in
contact with the paper. The rods (including those containing
attached crystals, as described below) are ground until the end* E-mail: jathoma2@vt.edu
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ABSTRACT

We have developed a method for mounting and polishing small crystals (<1 mm) to expose melt
inclusions for analysis. Individual crystals are mounted in epoxy on one end of a 3.2 mm ¥ 1.3 cm
polycarbonate rod. The rod is inserted into a two-piece polishing tool with an adjusting screw to
control the amount of sample exposed for grinding and polishing. Thus, individual crystals can be
ground and polished so that features of interest (e.g., melt inclusions) are exposed on the polished
surface.


