Abstract
The conditions of metamorphism have been determined through a contact aureole within the
interbedded argillites and greywackes of the Greenland Group in Larry River and Brown
Creek, north Westland, New Zealand. These rocks were metamorphosed at greenschist facies
during folding. The emplacement of a granitoid into the Greenland Group rocks, the 378-370
Ma Dunphy Granite, produced a contact aureole that overprints the original regional
metamorphic conditions. The highest grade assemblages, from next to the granite, comprises
quartz, muscovite, chlorite, oligoclase and biotite. Ti-in-biotite geothermometry suggests peak
metamorphism to have been 654 ± 24°C. This represents hornblende hornfels facies. Moving
away adjacent to the Dunphy Granite the hornblende hornfels facies grades to albite-epidote
facies, which comprises quartz, muscovite, chlorite and albite. Greenland Group rocks at the
contact experience metasomatism with the granite. On the Greenland Group side of the contact
there is only minor oligoclase, less biotite and an enrichment in apatite, quartz and muscovite.
On the granite side there is a lack of oligoclase and K-feldspar, but an enrichment in muscovite
and apatite.

The Caledonian Mine in the Larry River valley is located in the north most point of the Reefton
Goldfield. Gold is found in recrystallised quartz veins with sulphitic stylolitic veins. There are
two mineralising phases identified. The first phase of mineralisation formed hydrothermal
quartz veins associated with initial As-Fe-Pb-Cu-Au-S enrichment. Hydrothermal fluid
producing gold-bearing quartz veins is assumed to have meteoric origins or have been produced
by metamorphic dehydration reactions at depth. The second phase is separated by a brittle
fracturing event and involved Pb-Mo-S rich fluids, possibly with magmatic origins. The
Caledonian Mine deposit contained significant amounts of gold, but the economic potential is
unknown as historic reports suggest a fault truncates mineralisation. The most precise date of
mineralisation to date has been inferred, based on field relationships and SEM-EDS analysis,
to have occurred after pluton emplacement and contact metamorphism of the host Greenland
Group, <370 Ma.
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