(EGUsz, 2023

EGU23-5330, updated on 26 Apr 2024
https://doi.org/10.5194/egusphere-egu23-5330

EGU General Assembly 2023
© Author(s) 2024. This work is distributed under

the Creative Commons Attribution 4.0 License.

Formation of the zoning parttern in moonstones

Ke Cao', Fu-Feng Zhao', Zhao-Liang Hou?, and Li-Shan Zheng'
'Chengdu University of Technology, College of Earth Sciences, geology, China (caok@stu.cdut.edu.cn)
2University of Vienna, Department of geology, Josef-Holaubek-Platz 2, 1090 Vienna, Austria(zhaoliangh99@univie.ac.at)

Moonstones are a gem-quality feldspar with a special exsolution structure and are well-known for
the unique moonshine effect of themselves. However, formation of such “moonshine” is still a
mystery. One possibility to reveal it, is by understanding, the formation mechanisms of
moonstone exsolution fashion, which is constituted by the lamellae inclusions and the associated
zoning patterns (banding structures). Here, by combining the mineralogical- and geochemistry
techniques, we investigated the chemistry and textures of the chemical patterns in moonstones in
detail. Two different color moonstones (orangish and grayish) are the object of study. Although
Raman and EPMA analyses indicate that, both moonstones are orthoclase (Ors3 g5-90.38), the orange
moonstone is colored by hematite inclusions while the gray one is by magnetite inclusions. The
orange moonstone has two lamellae types, which are An-containing albite phase (Ang s3-15.93) and K-
high albite phase (=Ang »3). The An-containing albite lamellae demonstrated a pm-size zone with a
decrease of An content (18.93 to 6.53) from the zone center to edge. In contrast, the gray
moonstone does not show any zoning structure. Those allow for further analyses focusing on the
zone structures, in combination of XRD diffraction structure analysis, La-ICP-MS whole-rock
principal element analysis and phase diagram simulation, and by which, we proposed a two-stage-
growth process for exsolution structure that is formed in the orange moonstone. The first stage
of exsolution results in oligoclase lamellae, and the second stage results in K-high albite lamellae,
in which part of Ab-rich phase became to individual K-high albite lamellae, while part of Ab-rich
phase continues to dissolve around the oligoclase, forming the zoning structure. We formulated
that the gray moonstone has only one formation stage which corresponds to the second stage of
the orange moonstone. Our detail descriptions of moonstone might be a valuable contribution to
further the study of moonshine effect.
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