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Quantification of Authigenic and Detrital K-feldspar in Mineral Separates

Discussion With Reviewers

F. Laabs: Our cathodoluminescence studies of rare-
earth materials indicate a linear relationship
between intensity of a given wavelength vs.
concentration down to the part per million range.
Why wouldn't the same hold true for authigenic K-
feldspar?

Author: The relationship between activator
concentration and luminescence intensity probably
does apply to authigenic K-feldspar, at least in
principle. Unfortunately, there are no data
available as to what the specific activator
elements are, and what their concentrations are in
authigenic K-feldspar. However, the absence of
luminescence in most reported occurrences of
authigenic K-feldspar suggests that activator
concentrations are quite low.

F. Laabs: Does the epoxy mount material luminesce
and if so, how is it separated from that of the
detrital K-feldspar.

Author: The epoxy used in this work did luminesce
weakly, as do most petrographic epoxies I have
used. However, the intensity of the luminescence
was significantly less than that of the high-
temperature K-feldspar, and therefore could easily
be distinguished on the basis of gray level.

G. Remond: Most of the luminescent minerals
exhibit an intrinsic luminescence which is
generally of a low intensity and an intense
luminescence emission resulting from defects or
impurities acting as luminescent centres
(fluorescence emission) or electron traps
(phosphorescence emission). Have you observed by
means of point X-ray spectrometry analysis a
relationship between the luminescent behavior of
the different feldspar grains and their content in
trace elements?

Author: I have not attempted a study of this
nature. Such work clearly needs to be initiated,
as there are currently no data as to which
activator elements are responsible for
luminescence in K-feldspars. However, I strongly
suspect that the concentration of the activator
ions would be close to or below the detection
limits for these elements on the electron
microprobe, and that a more sensitive analytical
technique will be required.

F. Laabs: Has any attempt been made to utilize the
EDS detector to negate counting grains which
luminesce but are not in fact detrital K-feldspar?
Author: No. I don't think this is a real problem,
however. It is possible to produce high-purity
separates (>95% K-feldspar) using heavy-liquid
techniques. Invariably, the major contaminant is
quartz, which luminesces much less brightly than
K-feldspar. If the initial separation is done
properly, the concentration of other luminescing
minerals (e.g., apatite, plagioclase) will be much
less than the analytical error of the method.
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