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Abstract Little Barrier Island is the emergent part of a
large, isolated, dacite-rhyodacite volcano in the active
Hauraki Rift, 80 km northeast of Auckland. Two volcanic
episodes are recognised: Waimaomao Formation was
emplaced as a rhyodacite dome at 3 Ma, whereas the more
extensive dacitic lavas of Haowhenua Formation were
erupted between 1.2 and 1.6 Ma. All Little Barrier lavas are
strongly porphyritic and contain phenocrysts of plagioclase,
orthopyroxene, and hornblende. Geochemically, they are
subduction related and distinct from the older lavas of the
Coromandel Volcanic Group, being Zr rich but Rb and Ba
poor. Their Sr and Nd isotope ratios are similar to those of
the Tonga-Kermadec arc volcanoes. Modelling of the dacite
supports petrographic evidence that recharge and mixing
were important in the magmatic system. Little Barrier and
two dacite domes of similar age and composition near
Whangarei form a northwest-trending lineament subparallel
to the Alexandra Volcanics and the Vening Meinesz Fracture
Zone.
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INTRODUCTION

The northern part of the North Island of New Zealand is
characterised by a complex succession of late Tertiary-
Recent volcanic rocks. Along and to the west of the
Northland Peninsula are the predominantly submarine
complexes of the early Miocene Waitakere Arc (Hayward
1993). Deeply eroded volcanic centres of mid-Miocene to
early Pliocene age crop out along the Coromandel Peninsula
(Adams et al. 1994), and Pleistocene-Recent volcanism
occurs throughout the Taupo Volcanic Zone (Wilson et al.

1995). In addition, several volcanic fields of mid-Miocene-
Recent intraplate basalt occur between Kawhia and Kaikohe,
including the young cones of the Auckland Volcanic Field
(Smith 1989).

Little Barrier Island, located in the Hauraki Gulf at
latitude 36°12'S, longitude 175°07'E, is a prominent feature
of the skyline northeast of Auckland (Fig. 1). It has long
been recognised as a volcano, and has a relatively uneroded
conical form. Nevertheless, its geology has been the subject
of only three significant studies (Hamilton 1937; Hopgood
& Barron 1954; Kear 1961). From these, the volcano was
thought to be of mid-Pleistocene age and its lavas andesitic.

Here, we examine the volcanic history and petrologic
evolution of Little Barrier volcano using new K-Ar and U-
Pb age determinations for selected samples and geochemical
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Fig. 1 Location of Little Barrier Island in the northern Hauraki
Gulf. The distribution of mid-Miocene-Recent arc and intraplate
volcanism is also shown.
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data from 64 samples. We also discuss the relationship of
the volcano to the complex tectonic and magmatic
environment of northern New Zealand.

upon mapping of the island during 1993/94 and new age
determinations (Table 2).

GEOLOGY

Little Barrier Island is 7 km in diameter and rises to a summit
722 m above sea level (Fig. 2). The volcano extends a further
45 m below sea level, has a basal diameter of 8 km, and has
a volume of c. 13 km3. Outcrops on the island are mostly
restricted to the coastal cliffs and summit peaks. A series of
coastal lava flows, inland lavas, and a widespread breccia
were recognised in all previous studies of the island, although
slightly different stratigraphic schemes were erected
(Table 1). We propose a new stratigraphic framework, based

WAIMAOMAO FORMATION {wf}

Waimaomao Formation is a distinctive pinkish, strongly
porphyritic rhyodacite with phenocrysts of plagioclase,
hornblende, and traces of orthopyroxene that crops out along
the northeastern coastline of the island. The type area is the
coastal cliff behind Waimaomao Bay, where it forms a single
homogeneous unit up to 150 m high (Fig. 2,3). Spectacular
flow banding is characteristic of the rhyodacite, and
pronounced jointing orientated at 90° to the banding is
developed in places. At the centre of the outcrop area, near
a feature known as The Queen, the flow banding dips inward


