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INTRODUCTION

The rose variety of quartz is known and valued from time
immemorial as an item of beauty, a source of rock for decora-
tive carvings, and as a jewelry stone. Even though it is one of
the less common colored varieties of quartz, rose quartz is found
at numerous localities around the world.

Massive rose quartz occurs most commonly in granitic
pegmatites and sometimes in massive hydrothermal veins. It
makes up the whole or part of the core and/or joins together the
potassium feldspars of the blocky zones of pegmatites
(Cassedanne and Roditi 1991). Associated minerals are schorl,
cassiterite, beryl, and phosphate minerals. Coloration of mas-
sive rose quartz varies from bright to pale pink, sometimes with
lavender or orange overtones. It is always slightly to highly
turbid.

In spite of extensive studies over the last century, the source
of the rose coloration in quartz still remains a subject of active
debate. Many possible mechanisms for the color of rose quartz
have been proposed (reviewed in Rossman 1994), but no con-
sensus has developed. The proposed causes of pink color in
quartz can be divided into three groups: (1) the presence of
individual substitutional or interstitial ions in the quartz struc-
ture; (2) charge transfer between pairs of various transition el-
ements in the quartz structure; or (3) the presence of mineral
inclusions.

Based on chemical analyses, Holden (1924a, 1924b) argued
that rose color in quartz is due to Mn3+ pigmentation. In con-

trast, many researchers later attributed the color to the pres-
ence of Ti3+ (Wright et al. 1963; Lehmann 1969; Cohen and
Makar 1984). Other workers have suggested that the color of
rose quartz is due to intervalence charge transfer (IVCT) be-
tween Fe2++ Ti4+ → Fe3+ + Ti3+ (Smith et al. 1978) or between
substitutional Ti4+ and interstitial Ti3+ (Cohen and Makar 1985).

Turbidity and scattering of light in massive rose quartz sug-
gests the presence of a second mineral phase. Fine,
submicrometer diameter oriented needles were observed and
identified as rutile by many workers (e.g., Holden 1924a; Gor-
don 1945; Wright et al. 1963; Lehmann 1969). Vultee (1955)
and Vultee and Lietz (1956) argued that scattering of light by
rutile is the real cause of the rose color. Later work by Dennen
and Puckett (1971) supported this argument and concluded that
the color of rose quartz results from Tyndall scattering by tiny
oriented rutile needles. Other pink phases such as tourmaline
and manganiferous clays have been identified as inclusions in
pegmatitic quartz, but their relationship to common, massive
rose quartz has not been explored.

More recent studies presented different inclusions in rose
quartz as an alternative to rutile. By HF etching of metaquartzite,
Folk (1989) noticed fibrous resistant inclusions in quartz, which
he presumed to be aluminosilicates. Applin and Hicks (1987)
found that pink microfibers included in massive rose quartz
from Montana and South Dakota yielded an X-ray diffraction
pattern compatible with that obtained for dumortierite,
Si3B[Al6.75■ 0.25O17.25(OH)0.75] by Moore and Araki (1978).
Ignatov et al. (1990) observed macroscopic (2–3 mm) as well
as submicrometer size inclusions in a rose quartz specimen from
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Fibrous nanoinclusions in massive rose quartz: The origin of rose coloration

JULIA S. GOREVA,* CHI MA, AND GEORGE R. ROSSMAN

Division of Geological and Planetary Sciences, California Institute of Technology, MS 100-23, Pasadena, California 91125, U.S.A.

ABSTRACT

Pink nanofibers were extracted from rose quartz from 29 different pegmatitic and massive vein
localities throughout the world. Their width varied from 0.1 to 0.5 µm. On the basis of optical
absorption spectra of the fibers and the initial rose quartz, we conclude that these nanofibrous inclu-
sions are the cause of coloration of massive rose quartz worldwide. These fibers do not occur in the
rare, euhedral variety of pink quartz. Redox and heating experiments showed that the pink color of
the fibers is due to Fe-Ti intervalence charge transfer that produces an optical absorption band at
500 nm. Based on the XRD patterns and characteristics of pleochroism, the best match for these
inclusions is dumortierite. However, FTIR and Raman spectra consistently did not exactly match
the standard dumortierite patterns, suggesting that this fibrous nano-phase may not be dumortierite
itself, but rather a closely related material.


