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NEW ZEALAND WHERE DID IT COME FROM? PROVENANCE OF THE RAKAIA
TERRANE

PROVENANCE OF THE RAKAIA TERRANE

ABSTRACT

The Rakaia Terrane comprises the majority of the basement of New Zealand, yet, to
date, there are competing hypotheses as to its provenance along the Gondwana margin.
These range from being adjacent to areas of Antarctica to originating against northern
Queensland. To help solve these competing hypotheses, | combined the analysis of
detrital zircon U-Pb geochronology with Hf isotope studies and trace element
concentrations to constrain the provenance. Detrital muscovites were also dated using
the “*Ar-**Ar total fusion technique. Detrital zircons yielded age populations at 1100-
980 Ma, 580-450 Ma, ca. 320 Ma and ca. 230 Ma. eHfy) values of these zircons largely
range from -6 to +6 and the trace element concentrations suggest that the zircons are
primarily sourced from granitoids. The “°Ar-**Ar ages yield two ages with the first at ca.
340 Ma and the second at ca. 250-220 Ma. The U-Pb ages and eHf{y values for the
Ordovician and older zircons are most similar to those from the Lachlan Fold Belt while
the younger zircons show a close similarity to those from the New England Fold Belt.
From multidimensional scaling maps there is a strong association between zircons from
the Rakaia Terrane, north eastern Queensland and the Lachlan Fold Belt. The detrital
muscovite data, however, is consistent with an exclusive New England source.
Combining the data from different isotopic systems and different minerals, | interpret
the provenance of the Rakaia Terrane as being derived from the New England, in the
Triassic. The presence of Cambrian and Precambrian zircons, but only Phanerozoic
muscovites, is interpreted as demonstrating that zircons were recycled in the New
England region from older rocks now exposed in the Lachlan Orogen. These data
constrain the provenance of the Rakaia Terrane and allows for more detailed
reconstructions of the proto-Pacific margin of Gondwana.
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the Rakaia Terrane in red (North, South), Squire et al. (2006) in dark blue (ST18, ST21,
ST23, ST36, ST39, ST43, ST46, ST47, ST48, ST76, ST77), Glen et al. (2011) in green
(mit, MIT, WILGA, WAH1, CARGO1-2, Branch, OR3), Sircombe (1999) in purple
(HH, NSI, CH, SB, TS, SH, AB, ABR, BB, M, SH, H, R W150, L, HSB, HSC, TF,
TC), Tucker et al. (2013) in orange (ERU, BBD4, ISIS, ERO1, Longmacl) and
Veevers and Saeed (2011) in light blue (273, 274). If two distributions are connected by
a solid line, from the Kolmogorov-Smirnov (KS) test, their distributions are the least
dissimilar or most similar, if connected by a dotted line it is the second most similar
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