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P.P. Hearn, Jr. 

Table 1. Mass Fraction of Authigenic K-feldspar in 
Purified K-feldspar Separates from Cambrian 
Carbonate Rocks of the Central and Southern 
Appalachians 

Source Location Percent 
Authigenic 

Gatesburg Tyrone, 60 (:t4) 
Limestone Pennsylvania 

Conococheague Clear Spring, 55 (:t4) 
Limestone Maryland 

Shady Austinville, 92 (:t:1) 
Dolomite Virginia 

Maynardsville Jefferson City, 56 (±3) 
Limestone Tennessee 

should be valid. In order to test this assumption 
and assess the accuracy of the method, standards 
containing known proportions of luminescing and 
non-luminescing grains were prepared. As no sample 
of igneous K-feldspar of sufficent purity and 
luminescent intensity was available, a purified 
and sized (63-150 )Jill) separate of apatite was used 
as the luminescing component. This material was 
mixed in varying proportions with a purified and 
sized separate of non-luminescent hydrothermal K
feldspar (adularia) The area ratios of 
1 uminescing and non-1 uminescing grains in these 
standards were determined in the manner described 
above; five replicate measurements were made on 
each standard. The results show a relatively good 
agreement between the measured area ratios and the 
actual volume ratios (Fig. 3). The data indicate 
an average relative error of 8.0 percent, and an 
average precision of 5.5 percent. 
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Figure 3. Measured area percent versus actual 
volume percent of luminescing grains in synthetic 
standards. 
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Conclusions 

The results of this study show that the mass 
fractions of authigenic and detrital K-feldspar in 
monomineralic separates can be measured 
quantitatively by processing BSE and CL images of 
grain mounts with an image analyzer. Although the 
described technique is somewhat time-consuming (2-
3 hours for fi ve measurements), it is one of the 
most practical and convenient methods of obtaining 
this type of data currently available. 
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Q.Jantification of Authigenic and Detrital K-feldspar in Mineral Separates 

Discussion With Reviewers 

~ 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 
1 uminescence in most reported occurrences of 
authigenic K-feldspar suggests that activator 
concentrations are quite low. 

F. Laabs: Does the epoxy rrount 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. Remand: Most of the luminescent miner a ls 
exhibit an intrinsic luminescence which is 
generally of a low intensity and an intense 
luminescence emiss ion 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 ha ve not attempted a study of this 
nature. Such work clearly needs to be i niti ated , 
a s there are currently no data as to which 
acti v ator elements are responsible for 
luminescence in K-feldspars. However, I strongly 
s uspect 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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