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Abstract Apatite fission track (AFT) and vitrinite
reflectance (VR) data for early Miocene outcrops from the
Waitemata Basin reveal that the basin sequence was
subjected to shallow burial before denudation. AFT results
suggest that the total sediment thickness within the basin
was <1 km and maximum paleotemperatures during burial
never exceeded c. 60°C. Statistical analyses of the detrital
AFT ages distinguish four dominant sources of sediment
supply: contemporaneous volcanism; metagreywacke rocks
of the Waipapa Group; the Northland Allochthon; and an
unidentified source south of the basin.

The apatite and zircon fission track results from the
Waipapa Group rocks (Gondwana Terrane) adjacent to the
basin suggest two discrete phases of accelerated cooling:
the first during the early Cretaceous (c. 117 Ma) and the
second during the mid Cretaceous (c. 84 Ma). These events
probably reflect key stages in the tectonic development of
the New Zealand microcontinent during the Cretaceous
period, the earlier event being related to the climax of
compressional deformation (Rangitata Orogeny) and the
latter to extensional tectonism associated with the opening
of the Tasman Sea. Waipapa Group rocks now exposed at
the surface cooled from maximum paleotemperatures of
c. 250°C at an estimated rate of ¢. 180-36°C/m.y., involving
substantial denudation.
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INTRODUCTION

The Waitemata Basin is an inter-arc basin which developed
during the early Miocene in response to renewed subduction
along the northeastern margin of New Zealand (Hayward
1993). Its volcanogenic flysch succession covers an area of
c. 8000 km? centred on Auckland (Fig. 1), and uncon-
formably overlies complexly deformed autochthonous and
allochthonous sedimentary sequences of Mesozoic—Tertiary
age, comprising three distinct units—the Waipapa Group,
Northland Allochthon, and Te Kuiti Group. The basin
sequence is exposed extensively along the present shoreline.

Apatite fission track (AFT) analysis in conjunction with
vitrinite reflectance (VR) data can be used to evaluate
maximum paleotemperatures affecting basin sediments
(Green et al. 1989). If basinal temperatures never exceeded
60°C, the apatites will essentially preserve the inherited ages
and provide important information about the provenance of
the sediment and the cooling histories of source terranes.
The objective of this study is to appraise the thermal history
of the Waitemata Basin by assessing the degree of
coalification of dispersed organic matter (VR) and fission
track annealing in detrital apatites. Both VR and AFT results
confirm that the basin fill has been subjected only to low
(<60°C) temperatures due to shallow burial. Therefore, we
have concentrated on unravelling the provenance of the basin
sediments. Fission track ages have been measured on the
apatite grains both from the basin and from the potential
source rocks outcropping within the region. Measured
apparent ages are statistically separated into discrete
populations, and the mean age of each population is
compared with the cooling ages of the likely source areas.

A previous detailed study of heavy mineral suites from
the sandstone beds of the basin elucidated considerable
information about their provenance (Hayward & Smale
1992). AFT analysis is potentially useful because it can
provide: (1) independent evidence about the potential source
areas for the basin; (2) independent evidence for early
Miocene volcanic activity; (3) chronological evidence for
the variation in source area across the basin; and (4) new
constraints on the thermal history of the Waipapa Group (one
of the source terranes).

REGIONAL TECTONIC SETTING AND GEOLOGY

Because of its almost continuous proximity to plate
boundaries, the New Zealand microcontinent has been
tectonically active from the Paleozoic to the Present (Kamp
1986a; Bradshaw 1989; Sporli & Ballance 1989). Before
its separation from the Australian plate in the late Mesozoic,
New Zealand was part of the eastern edge of Gondwana and
the subduction zone along its Pacific margin. During the
mid Cretaceous (c. 105 Ma, Bradshaw 1989), this tectonic
setting was interrupted. Subduction ceased beneath New
Zealand as a result of collision between the Pacific-Phoenix






