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Rock-forming blue quartz — a virtually unknown mineralogical phenomenon
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Abstract. According to the literature on the subject, the color of rock-forming blue quartz is usually attributed to the
scattering of light by submicron or nanometric mineral inclusions. While this model is, in principle, rather straight
forward, some issues arise. The critical size of the scattering centers is poorly constrained, covering a tens to hun-
dreds on nanometers range, their identity varies from local fluctuations of the refractive index to sets of microscopic
fractures, fluid inclusions, or mineral inclusions, usually rutile or ilmenite and, just as important, a detailed theoretical
explanation of the scattering phenomenon, which factors in the shape, refractive index, and spatial density of the scat-
tering centers is, in fact, missing. The scattering of light, in the manner presented by the handful of studies dedicated
to blue quartz, provides a pretty expedient explanation of the blue color, but because of the many unknowns and un-
certainties, it does little in the way of determining the geological significance of this quartz variety. It is likely that the
various types of scattering centers are characteristic for a particular set of geological conditions, and could therefore
be used as indicators for geochemical, metamorphic, and even metallogenetic conditions, especially in the case of
Au and U deposits. It has already been hypothesized that some occurrences are indicators of particular geochemical
mantle characteristics, while others are characteristic for granulite facies metamorphic conditions. A dedicated multi-
disciplinary study, based on the fundamental physical principles of the scattering of light, and aimed at establishing a
sound theoretical base for the study of blue quartz, is already in progress. The need for a more detailed investigation
of rock-forming blue quartz in general becomes apparent when considering the scale of the worldwide occurrences.
The over 500 reported occurrences, located on all continents, show coherent spatial and age distributions, outlining
regional and even transcontinental patterns, usually related to large scale collisional events, spanning a ca. 3 Ga in-
terval. The magnitude of the occurrence, and the potential geological importance it carries, is disproportionately large
when compared to the current level of understanding of the phenomenon. Interestingly, there is a strong association
between blue quartz and mineral deposits, most clearly visible in Canada, South Africa and Australia, and the use of
this quartz variety as a geological exploration tool has been suggested.
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