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Interpretation of cathodoluminescence spectra
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Figure 7. Plot of Fe (ppm) vs. peak area at 619 nm for

unzoned calcite.

Figure 4. Plot of Fe (ppm) vs. peak area at 655 nm for

all phases.
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Figure 5. Plot of Mn (ppm) vs. peak area at 655 nm
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Figure 8. Plot of Mn (ppm) vs. peak area at 619 nm

for unzoned calcite.

for all phases.
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i Figure 9. Plot of Fe/Mn vs. peak area at 619 nm for

unzoned calcite.
Figure 6. Plot of Fe/Mn vs. peak area at 655 nm for

all phases.
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Table 3. Correlation coefficients (r%) for selected plots.

Relationships l
Fe vs. peak at 655 nm (dolomite) 0.14
Mn vs. peak at 655 nm (dolomite) 0.32
Fe/Mn vs. peak at 655 nm (dolomite) 0.45
Fe vs. total peak area (dolomite) 0.19
Mn vs. total peak area (dolomite) 0.22
Fe/Mn vs. total peak area (dolomite) 0.49
Fe/Mn vs. peak at 704 nm (dolomite) 0.26
Fe/Mn vs. peak at 727 nm (dolomite) 0.28
Fe vs. peak at 619 nm (calcite) 0.73
Mn vs. peak at 619 nm (calcite) 0.06
Fe/Mn vs. peak at 619 nm (calcite) 0.96

“Correlation coefficients calculated using Microsoft
EXCEL, v. 4.0

results of spectral decomposition reveal that the standard
deviations for these peaks are very small, i.e., 4 nm for
the peak at 704 nm and 1 nm for the peak at 727 nm.

Examination of Figures 10, 11 and 12 reveals that
the same relationships exists for Fe and the dolomitic
phases as for the most intense peak at 655 nm. There
are three distinct populations (Fig. 10) based on Fe
concentrations: breccia < (zones 4 and 6) < zone 5.
Luminescent intensity (integrated peak area) is virtually
unchanged, although Fe concentrations range from ap-
proximately 550 ppm to more than 29,000 ppm. There
appears to be a slight increase in peak intensity with
increasing Mn content (Fig. 11). Finally, there is a
more obvious decrease in peak intensity with increasing
Fe/Mn ratio (Fig. 12). Even in the latter case, peak
intensity increases by only about 3x while the Fe/Mn
ratio increases approximately 25x. Examination of Fig-
ures 13, 14 and 15 suggests essentially the same rela-
tionships to Fe, Mn and Fe/Mn ratio for the peak in the
vicinity of 727 nm; however, the trends are less obvious
because of the low intensities of these peaks.

The source(s) of the shoulder peaks are of interest.
It is possible that these peaks have been observed previ-
ously in Mn-activated carbonates, but were not reported
as Mn peaks. For example, one of the figures (Fig. 5)
presented by Machel e al. (1991) shows the presence of
additional peaks in the range from about 650 to 730 nm.
Other possible causes of the shoulder peaks include the
presence of Fe and Mn in higher valence states. Al-
though most workers believe that the ore-forming fluids
were reducing in character (based on the presence of
sulfide minerals, organic matter, etc.), there is local
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Figure 10. Plot of Fe (ppm) vs. peak area at 704 nm
for dolomitic phases.
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Figure 11. Plot of Mn (ppm) vs. peak area at 704 nm
for dolomitic phases.
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Figure 12. Plot of Fe/Mn vs. peak area at 704 nm for
dolomitic phases.




