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The quartz of the reef intersections shows in addition a 
pronounced peak at g 2.26 (Fig. 6). This peak is, as mentioned 
above, typical for amethystine quartz, as in geodes, and appears to 
represent the level where waters of deep seated origin did meet with 
oxygenated waters. 

As opposed to the Beaconsfield area the non productive 
mesothermal veins of Fingal, Lyndhurst and Mathinna do exhibit very 
flat EPR spectra, except for the Golden Gate mine area, where the 
spectra are similar to the Beaconsfield spectra. 

EPITHERMAL QUARTZ VEINS (NEW ZEALAND) 
(Tertiary) 

gold bearing and barren localities. Largely barren systems. 

Waihi, Karangahake. Tokatea. 

MESOTHERMAL QUARTZ VEINS (TASMANIA) 
(probably Devonian) 

Gold bearing and barren localities. 

Beaconsfield, Salisbury Hill. 
Mathinna 

Largely barren systems. 

Fingal, Lyndhurst, 
(except Golden Gate) . 

QUARTZ VEINS IN MASSIVE SULPHIDE HOST ROCK AND ORE (TASMANIA) 
(Cambrian) 

Rosebery, Que, Hellyer. 

The Martha Hill deposit at Waihi, New Zealand was chosen as a 
test case of an epithermal deposit. The generalised succession of 
veins consists of early bulk vein filling by milky quartz and 
calcite as found in the intermediate and deep levels of the old 
mine, rhythmically banded chalcedonic quartz with fine grained 
pyrite, being the dominant vein filling in the upper 120 m of the 
Martha lode and the main ore stage consisting of crustiform banded 
gold-silver base metal sulphide quartz veins, generally located 
along the footwall side of the major lodes. 

A detailed report on the EPR spectra of seven recognisable 
phases of quartz veining was given by Van Moort and Brathwaite 
(1988). The intensity of the paramagnetism in each type of quartz 
is related to the degree of mineralisation and can be used as such 
as an exploration tool. Only the spectra of the rhythmically banded 
ore of the second stage veins (fig. 4) and of the massive crustiform 
gold silver sulphide ore (fig. 5) can be presented here. Both the 
poorly mineralised small and vertical veins in the open pit and the 
non mineralised material high up the sequences in the banded 
material of deeper mine levels and quartz replacing calcite of the 
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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 Waihi and Karangahake the 
Tokatea Big ·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 exception of those of the few 
auriferous offshoots like the Bonanza Reef. 

Fig"ure 4. 
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Figure 5. 
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EPR spectra of QUart% form the 
massive crustifcrm qold-silv~ c 
sulphide ore at Waihi. Note the 
very strong and simple spectra in 
the :tlOOO and ±2500 sweeps with a 
considerable peak broadening at 0 
about 2 (van Hoort and BrathWaite, 
1988). (lOG .. ImT .. 1 mil1itesle). 

EPR spectra of rhythmically bAnded 
ora of second stale epithermal 
quartz veins At: Waihi. New Zealand 
after van Moort and Brathwaite, 
1980. Note the highly 
characterhtie shape of the ±25 G 
sweep . ParamaQne t1 sm decreases 
from the bottom upwards in each 
sequence as shown in the inset. 
The cross-over at 9 3.8 indicates 
the presence of iron in the quart~ 
l at t i ce and the sextet in the 
±lOOOf+sweep indicates the presence 
of Hn • (lOG " lmT .. 1 
millitesla.) • 
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Fiqure 6. EPR spectra ot small vertical veins 
in th_ Martha Open Pit, Maihi. 
The ±2. SmT sweep is much like that 
of the rhythmically banded quartz 
of Fig. 4. Note however the 
differences in th. ±lOO and :t250mT 
sweeps and. in particular, the 
presence of a strong cross-over at 
9 2.26 

The third test area comprises CamPrian massive sulphide 
deposits located in western Tasmani~ containing several deposits of 
gold-silver bearing sphalerite-galena pyrite ore. The gangue of 
these deposits is 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 sulphidZ+ 
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 facies metamorphism. 

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

CONCLUSION 

Single crystal EPR spectra of artificially 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, if 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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