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The Awhitu volcanic complex, an offshore Pliocene volcano in the northern
Taranaki Basin, New Zealand
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Abstract Interpretation of seismic reflection data indicates
that a volcanic complex of Pliocene age (between 5 and
2.2 Ma) lies offshore in the northernmost Taranaki Basin at
173.8°E, 37.4°S. The volcanic complex, here named the
Awhitu volcanic complex, appears to be completely buried
beneath late Pliocene and younger sediments. It has an
irregular, unsymmetrical shape with at least three distinct
peaks, and interpretation of all available seismic reflection
data indicate it to be <700 m thick. Simple gravity and
magnetic models, constrained by the seismic reflection data,
predict that the Awhitu volcanic complex is comprised of
rocks with a bulk density of 2350-2600 kg/m3 and a bulk
magnetisation of 3.5-12 A/m. A review of the density and
magnetisation of rocks from the region indicates that
Miocene and Pliocene andesitic volcanoes in the Taranaki
Basin have a similar bulk density, but a lower bulk
magnetisation than the Awhitu volcanic complex. The
magnetisation is, however, within the observed range of
basaltic rocks from volcanoes on the west coast of the North
Island, and although it is possible for the Awhitu volcanic
complex to be of andesitic composition, results from
magnetic modelling suggest that it is composed of basaltic
rocks. The morphology of the volcanic complex is also more
characteristic of basaltic volcanic centres. The Awhitu
volcanic complex is likely to have a similar origin to the
onshore Pliocene-Pleistocene volcanoes of the South
Auckland and Waikato districts, and if it is subduction-
related, its location relative to onshore volcanoes may reflect
the eastward migration of the subduction zone in the
Pliocene-Pleistocene.
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INTRODUCTION

Volcanism has been occurring along the west coast of the
North Island of New Zealand since the early Miocene
(Briggs et al. 1989; Hayward 1993; Isaac et al. 1994; Herzer
1995). Volcanoes in the region have two distinct origins:
andesitic volcanoes are related to subduction of the Pacific
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plate beneath the Australian plate, and basaltic volcanoes
are either continental intraplate type or subduction related
(Briggs & McDonough 1990; Price et al. 1992).
Distinguishing between andesitic and basaltic volcanoes is
important for understanding geological processes involved
in the tectonic development of New Zealand. This paper
examines seismic reflection, gravity, and magnetic data that
have been recorded over a volcanic complex located in the
northern Taranaki Basin, off the west coast of the North
Island. Simple gravity and magnetic models, in conjunction
with a review of the density and magnetisation of rocks from
the region, are used to infer the composition of the volcanic
complex. The tectonic setting is also briefly discussed.

Figure 1 shows the location of volcanoes in the northern
part of the Taranaki Basin and adjacent area. Offshore
volcanism comprises mainly low-medium-K andesite cones
of the Northland and Mohakatino volcanic centres. These
volcanoes are presumed to derive from subduction of the
Pacific plate beneath the Australian plate (Smith et al. 1989;
Bergman et al. 1992; Hayward 1993; King & Thrasher
1996). In Northland, subduction-related volcanism lasted
from 23 to 16.5 Ma (Hayward 1993; Herzer 1995) and in
Taranaki, the Mohakatino Volcanic Centre was active
between c. 14 and 8 Ma (King & Thrasher 1996). Most of
the offshore volcanoes in the centres have been buried
beneath sediments. The youngest offshore volcano in the
region is Gannet Island (0.5 Ma), a small nephelinitic tuff
ring 19 km northeast of Kawhia Harbour (Fig. 1). Gannet
Island has been interpreted as an intraplate basaltic tuff ring
formed in a back-arc rift tectonic setting (Briggs et al. 1997).

Onshore volcanism in the western Waikato Basin
comprises Pliocene high-K andesite of the Orangiwhao
Intrusives (Smith 1986), basaltic andesite of the Alexandra
Volcanics (Briggs 1983), and a number of spatially distinct
basaltic lava fields, ranging in age from the Pliocene Okete
Volcanics (Briggs & McDonough 1990) in the south to the
recently active Auckland volcanic field (Fig. 1). Briggs
(1983) observed that the onshore Alexandra Volcanics were
located along a northwest trend (the Alexandra Volcanic
Lineament) that is orthogonal to the currently active Taupo
Volcanic Zone, 150 km to the east.

The Taranaki Basin is the country's primary oil
production province, and many petroleum exploration
surveys have been undertaken in the region. Most data
gathered by exploration companies from the basin are now
in the public domain. Seismic mapping undertaken as part
of a comprehensive study of Taranaki Basin (King &
Thrasher 1996) revealed the presence of a volcanic complex
of Pliocene age located offshore in the northernmost part of
the basin. Although a number of papers have been published
on volcanoes located in this part of the Taranaki Basin (e.g.,
Hatherton et al. 1979; Bergman et al. 1990; King & Thrasher
1996; Briggs et al. 1997), none have noted the existence of
the volcanic complex that is the subject of this paper.




