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Gersdorffite with pentlandite, violarite, pyrrhotite, and pyrite, northwest Nelson,
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Abstract Gersdorffite (NiAsS), only reported in New
Zealand in 1887 from the Richmond Hill area, has been
found in two further localities in northwest Nelson.
Gersdorffite has been relocated in a quartz-veined
ophicarbonate at Parapara River near Richmond Hill, and
has average compositions of (Feo.2iCoo.i4Nio.6s)Asi.02S0.96
(quartz veins) and (Feo.19Coo.05Nio.76iAs1.04So.96 (ophi-
carbonate host). It is associated with nickeliferous pyrrhotite
(1.93-4.54 wt% Ni), pyrite (0.47-3.73 wt% Ni), and
violarite. Another ophicarbonate occurrence at Calphurnia
Creek contains gersdorffite (Feo.i6Coo.07Nio.77)
(Aso.98Bio.o2)Si.oo) with up to 2.8 wt% bismuth, associated
with cobaltian violarite (2.78-4.83 wt% Co) and unusually
nickel-rich pentlandite (42.99-43.29 wt% Ni) with a Ni:Fe
ratio of nearly 2:1. A further occurrence, a fuchsite quartzite
at Contact Creek, contains cobalt-rich gersdorffite (7.68-
12.00 wt% Co) with average compositions of
(Feo.i6Coo.2iNio.63)Aso.99So.95 and (Feo.1gCoo.33Nio.73)
As 1.01 So.97 together with composite grains of pyrrhotite
(0.74-1.47 wt% Ni) - low cobalt-pentlandite (0.90-
1.71 wt% Co), and minor pyrite. The Ni-As-Fe sulphides at
Parapara River and Calphurnia Creek are products of talc-
carbonate facies alteration of ultramafic rock during early
Paleozoic (Pre-Baton Event) regional greenschist facies
metamorphism, with temperatures of sulphidation ranging
between c. 300 and <100°C (below that of associated
silicate/carbonate assemblages of 320-490°C), -33 to -30
log/O2, c. -1 to -1.3 logZS, and between c. -0.9 and -0.11
log/S in the fluid phase; the presence of gersdorffite requires
the introduction of As ± Bi from a carbonate-bearing fluid.
At Contact Creek, arsenic was introduced into the fuchsite
quartzite by hydrothermal fluids from the nearby Early
Cretaceous Onahau Granite that also transported nickel and
cobalt scavenged from a lens of antigorite-talc-magnesite
within the pluton. Temperatures of gersdorffite and an initial
metal solid solution (mss) formation at Contact Creek were
between c. 500 and >38O°C, the mss subsequently exsolving
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pentlandite/pyrrhotite at <230°C, and formation of low-
nickel pyrite at <150°C.
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INTRODUCTION

The first recorded occurrence of gersdorffite (NiAsS) in New
Zealand was in the vicinity of Richmond Hill near
Collingwood (Skey 1887), (locality 1, Fig. 1). Apart from
stating that the mineral was the nickel sulfarsenide
gersdorffite containing about 30% Ni and a little Fe, Co,
and Sb, few details were given and the occurrence was not
investigated further. A gersdorffite locality has been relocated
in a quartz-veined ophicarbonate at Parapara River near
Richmond Hill where it co-exists with pyrrhotite, pyrite, and
violarite (FeNi2S4) not mentioned by Skey (1887).
Gersdorffite occurs at two other localities in northwest
Nelson: at Contact Creek adjacent to the Onahau Granite
(locality 2, Fig. 1), where it is associated with pyrrhotite,
pentlandite, and pyrite in a fuchsite quartzite; and at
Calphurnia Creek in the headwaters of the Anatoki River
(locality 3, Fig. 1), together with violarite and pentlandite
in an ophicarbonate. Further south, annabergite
(Ni3(AsO4)2.8H2O), an alteration product of gersdorffite, has
been found in talc magnesite (Whittle 1964) of the Cobb
Igneous Complex (locality 4, Fig. 1).

In this paper we describe the textural/replacement
relations between gersdorffite and associated sulphides and
their compositions, and discuss the paragenesis of the
sulphide assemblages in terms of their relative temperature,
/O2 and /S stabilities, timing, and mode of formation.

GEOLOGIC SETTING

The northwest Nelson area comprises early Paleozoic rocks
that form part of the Western Province of the South Island
of New Zealand. The early Paleozoic rocks have been
grouped into two tectono-stratigraphic terranes: the Buller
Terrane (Western Sedimentary Belt) west of the Anatoki
Thrust, and the Takaka Terrane east of the Anatoki Thrust
(Cooper 1989) (Fig. 1). The Takaka Terrane is structurally
complex, comprising a number of north-south-striking fault-
bounded slices, each with more or less distinctive coherent
stratigraphy (Cooper & Tulloch 1992), and is subdivided
into the Central and Eastern Sedimentary belts by the Devil
River Thrust (Fig. 1). The faults are interpreted to be part of
an east-west-directed listric system with duplexing that
formed during latest Silurian to Early Devonian tectonism
(Cooper & Tulloch 1992), but they are likely to have had a
complex history over a long period of time.
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Fig.l Simplified geological
map of northwest Nelson (after
Grindley 1961, 1971, 1980;
Bishop 1971) showing locations
of Ni-As-Fe sulphide occurrences
in Waingaro Schist, Anatoki
Formation, and Onekaka Schist of
the Central and Eastern Sedi-
mentary Belts of the Takaka
Terrane east of the Anatoki
Thrust: locality 1, Parapara River;
locality 2, Contact Creek; locality
3, Calphurnia Creek; locality 4,
Cobb Igneous Complex. Light
stippling = Tertiary sediments and
alluvium; Blank areas
undifferentiated early Paleozoic
metasedimentary and volcanic
rocks.

The Takaka Terrane which includes the gersdorffite and
related sulphide localities described in this paper, consists
of a variable assemblage of Cambrian volcanics, volcani-
clastics, carbonates, quartzites, and quartzofeldspathic
sediments (Grindley 1971, 1980; Coleman 1981; Powell
1986), and Ordovician/Silurian quartz-rich elastics,
carbonates, and minor basic volcanics (Grindley 1971;
Bishop 1971; Wodzicki 1972). Middle-late Cambrian rocks
are associated with an ophiolitic ultramafic-mafic
association (Cobb Igneous Complex) of mid-Cambrian age

(Hunter 1977). Tectonically bounded slivers of ultramafic
rock (possibly part of the Cobb Igneous Complex) extend
north of the main body in the Cobb reservoir area (Fig. 1).

Regional greenschist facies metamorphism affected the
rocks during latest Silurian to Early Devonian (pre-Baton
Event), with amphibolite facies metamorphism of the
northern part of the Takaka Terrane rocks possibly occurring
in the Late Jurassic (based on a 162 ± 5 Ma Nd/Sm age of
almandine garnet from Onekaka Schist; K. Munker written
comm. 1998), before intrusion of the Takaka and Bullei


