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Cathodoluminescence (CL) microscopy is a routine
tool in the investigation of geological materials. This
technique is particularly sensitive to minute amounts
of trace elements and other defects. In trigonal calcite-
group (R3c) and orthorhombic aragonite-group (Pmcn)
minerals, Mn?* and/or Rare Earth Elements (REE) are
generally referred to as activators, aside from crystal-
lattice defects, whereas Fe?* is considered as a main
quencher element of the CL in carbonates.

One major advantage of cathodoluminescence im-
aging lies in the visualization of internal textures, e.g.,
complex zonations displaying the growth history of
carbonate crystals in cements and fossils. The interpre-
tation of cement generations and the stratigraphic cor-
relation are based mainly on the Mn?" luminescence of
their carbonate constituents [1-4]. Recently published
results on the Mn®" luminescence of various calcite-
and aragonite-group carbonates [5,6], however, are
controversial; perhaps due to misassignment of nar-
row-band REE as complex Mn emission.

We have studied a broad range of naturally grown
trigonal and orthorhombic carbonates using CL spec-
troscopy and imaging. Calcite-group minerals are
commonly characterized by an intense Mn?* lumines-
cence band, which occurs as broad-band emission in
the orange to red range (Fig. 2). The broadness of the
emission is explained by strong interaction of 3d ions
with the surrounding crystal field, which is strongly
affected by lattice and atomistic vibrations of the
ligands. By contrast, Mn®* luminescence is rarely ob-
served in aragonite-type carbonates (due to generally
low Mn concentrations in these minerals); it is only
common in biogenic aragonite [7]. We found, how-
ever, characteristic REE luminescence emissions in
several of the aragonite and strontianite samples stud-
ied. These emissions are similar to those observed by
by [5,6]. Synthetic REE-free, Mn-doped aragonite was
found to show one single, broad Mn** band near 560
565 nm wavelength.
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Fig. 1. Cathodoluminescence image (OM-CL) of
synthetic Mn-doped aragonite (0.004 apfu Mn) over-
growing Mg-calcite (0.066 apfu Mn; 0.134 apfu Mg).
The Mn** causes green CL in aragonite whereas the
Mg-calcite shows bright red Mn®* luminescence.
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Fig. 2: Cathodoluminescence spectra of synthetic
Mn-doped aragonite and Mn-doped magnesian-calcite
(analysis points refer to Fig. 1). Both minerals show a
broad luminescence band caused by Mn®*.



