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The optics of a possible new interference figure in mineralogy
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ABSTRACT

For eight decades, the number of interference figures in optical mineralogy has remained constant:
three figures for uniaxial minerals and seven for biaxial ones. Each figure has its own specificities and
formation conditions. However, the grossular garnets of the Quixeramobim region in Brazil exhibit a
possible new type of interference figure: the “mosaic.” This rare characteristic is present in seven sam-
ples of grossular garnet from the region. In this paper, we explain how this new interference figure,
named “mosaic,” is formed using optical mineralogy principles. When viewed with the quartz-gypsum
accessory plate, these samples show an agglutination of colors, with blue, yellow, and purple appearing
together in a mosaic configuration. This figure is formed by the different directions of vibration of light
as it passes through these anisotropic garnets. Thus, in this configuration, the optic axes and acute and
obtuse bisectrix occur in such a way that they are at the same time inclined (//) and perpendicular �⊥�
manners. So far, the interference “mosaic” has been observed only in garnets of the grossular group; it
occurs only in minerals that require a high degree of optical disorder.
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INTRODUCTION

For eight decades, it has been established that there are 10
interference figures: three for uniaxial minerals and seven for
biaxial minerals, and each is either positive or negative. Interfer-
ence figures are formed in microscopic minerals by the cono-
scopic system in thin (or petrographic) sections, usually with a
thickness of 30 μm. Each of the 10 interference figures is well
established and conceptualized, with studies dating back to the
1940s and 1950s (Winchel 1946; Kamb 1958). The identification
of these figures is common among mineralogists (Rogers and
Kerr 1942; Flint 1965; Zubkov 1967; Fujimori and Ferreira
1987; Keer 1987; Nesse 1991; Bloss 1999; Machado and Nardy
2016). However, seven samples of grossular garnets from the city
of Quixeramobim, Brazil, in addition to being biaxial, form a type
of interference figure not seen so far; this new figure exhibits an
entirely different configuration from those previously studied in
opticalmineralogy, inwhich the colors of addition and subtraction
create something similar to a mosaic. No scientific data on these
grossular specimens from the city of Quixeramobim are available
in the literature, except for one Ph.D. thesis (Oliveira 2024).
Several studies have shown that the optical properties of minerals
might lead to incorrect symmetry assignments because they are
strongly influenced by tectonic stress, anomalous solid solutions,
incorporation of trace elements, or rough thin-section preparation

methods (Libowitzky 1991, 1994, 1995;Kahr andMcBride 1992;
Tanaka et al. 2002).

The complex garnet group has 33 members, and the gros-
sular group, to which the specimens of this study belong,
has characteristics that allow its identification without great
difficulty (Marfunin 1994; Hofmeister et al. 1998; Grew et al.
2013). In the case of birefringent garnets from this study,
double refraction could occur because of the presence of Ca
(Shtukenberg et al. 2001, 2005; Deer et al. 2010). The presence
of this element can cause a small deformation in the crystalline
structure of garnets, resulting in a delay and splitting of light.
Thus, the unit cell, which should have a single orientation, has
more than one direction (orientation) of light vibration. A sim-
ilar phenomenon occurs with the twinning of feldspars and pla-
gioclase (Carlsbad, Baveno, Albite, Pericline, Albite-Pericline
Law) observed in petrographic sections. The Ca added to the
formation conditions of the grossular garnets causes a helical
linear defect, in which the crystalline reticulum starts to have
structural defects along an axis that would not be present in the
arrangement; therefore, a displacement in the crystal structure
of the garnet will be caused (Wahlstrom 1969; Klein and
Dutrow 2012). The presence of a linear defect allows a crystal
to deform under tension by sliding these defects along the lat-
tice on an atomic scale (Heinrich 1965; Fujimori and Ferreira
1987; Nesse 1991; Machado and Nardy 2016). In addition,
birefringent grossular garnets occur with rare frequency, but so
far, no grossular except those in this study demonstrates an
interference figure similar to a mosaic. Based on HRPXRD data
from other studies of birefringent garnets (Antao et al. 2015),
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