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USE OF EFPR POWDER SPECTRA FOR THE CHARACTERISATION OF VEIN QUARTZ

first stage quartz show the g 2.26 signal in addition to
respectively a moderate and weak central signal. Karangahake offers
a comparable set of veins and corresponding EPR spectra. The barren
phases produce flat EPR spectra.

In addition to the barren phases and Walhl and Karangahake the
Tokatea Blg Reef in the Coromandel Peninsula was chosen as an
example of a barren epithermal system (Christie 1982). The EPR
spectra are entirely flat, with the exceptlon of those of the few
auriferous offshoots like the Bonanza Reef.

v 217 1A Oy
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< Figure 4. EPR spectra of rhythmically banded
f/ i ore of second state epithermal
o quartz veins at Waihi, New Zealand
after van Moort and Brathwaite,
s il 1980. Wotae the highly
- Y characteristic shape of the %25 G
It omar | sweep. Paramagnetism decreases
b e from the bottom upwards in each
- sequence as shown in the inset.
) The cross-over at g 3.8 indicates
b | the presence of iron in the quartz
3 g - lattice and the sextet in the
ol i ™ i +10005, sweep indicates the presence
1 / of Mn® . (10G = ImT = 1
I\g millitesla).
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Figure 5. EPR spectra of quartz form the S L -
massive crustiform gold-silver el . f""
sulphide ore at Waihi. Note the § g
very strong and simple spectra in \
the #1000 and +2500 sweeps with a A

considerable peak broadening at g
about 2 (van Moort and Brathwaite,
1988}). (10G = ImT = 1 millitesla).
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Figure 6. EPR spectra of small vertical veins
= g in the Martha Open Pit, Waihi.
The +2.5mT sweep is much like that
of the rhythmically banded quartz
" of Fig. 4. Note however the
differences in the #100 and *250mT
\ o sweaps and, in particular, the
presence of a strong cross—over at
Lf&' g 2-26
- /\MM/" =]
=

L 2 -78
o o
EL ] +m0

The third test area comprises Camprian massive sulphide
deposits located in western Tasmania containing several deposits of
gold-silver bearing sphalerite-galena pyrite ore. The gangue of
these deposits 1s more carbonate than quartz-rich, but quartz
crystals can be isolated from veins through acid treatment. The ore
was formed hydrothermally at or near the rock/seawater interface.

The EPR spectra of the quartzes from the massive sulphid
deposits all characterised by the presence of a pronounced Mn
sextet superimposed on a broad signal at g=2. Superimposed on this
is the signal of g 2.0025-2.0030 at Que and Hellyer (van Moort,
1987). The latter signal is largely annealed out at Rosebery, which
has been subject to lower greenschist facles metamorphism.

Z+

Late Devonian veins cutting the Cambrian rocks have quartz with
EPR spectra like those at Beaconsfield.

CONCLUSION

Single crystal EPR spectra of artificlally grown quartz and
powder spectra published on glasses and flint permit the
identification of some of the many signals characterising powder
spectra of natural quartz. '

On the basis of a limited number of geological examplesit
appears to be possible to characterise epi-mesothermal quartz vein
systems and quartz from massive sulphide deposits by the nature of
their EPR powder spectra. The shape of these is dictated by the
nature and proportions of specific lattice defects.

The signal at g 2.0025-2.0030 may be used as an indicator of
the degree of mineralisation in of quartz veins, 1f not annealed by
metamorphism. The signal at g 2.26 is an indication of influx of
oxygenated water during quartz growth.
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