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Abstract The 0.23 Ma Kaingaroa Ignimbrite represents
the only large-scale eruption from Reporoa Caldera, Taupo
Volcanic Zone, New Zealand. A combination of detailed
volcanology and lithic componentry of the Kaingaroa
Ignimbrite and morphological and geophysical data on the
caldera has constrained the development of Reporoa Caldera.

The Kaingaroa Ignimbrite eruption evolved from a single
vent during the initial stages of the eruption, to a trapdoor
caldera with the opening up of fractures coincidental with
regional faults along the eastern margin, from which the main
part of the Kaingaroa Ignimbrite was erupted. Finally,
caldera collapse occurred during the later stages of the
eruption. Asymmetric ignimbrite and facies distribution is
interpreted as largely resulting from eastward-directed
pyroclastic flows erupted during intially asymmetric caldera
subsidence.
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INTRODUCTION

Difficulties in assessing caldera structure and subsidence
style arise because studies of most modern calderas are
limited due to superficial exposure, while in older exhumed
caldera structures, evidence of the relationships of such
structures to surface morphology has been removed by
erosion (Branney 1995; Lipman 1997). The high rate of
magma production in the Taupo Volcanic Zone (TVZ),
currently the most active silicic province on Earth (Wilson
1996), means that earlier calderas become rapidly buried or
obscured by the products of later eruptions. There are at least
eight calderas in the TVZ (Wilson et al. 1995), and the
majority show evidence of multicyclic ignimbrite eruptions
that have resulted in the formation of caldera complexes
(Cole et al. 1998). In addition to high magma production
rates, the high rate of extension (7-18 mm/yr; Cole et al.
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1995) means that volcanic structures are frequently
overprinted by regional tectonism. Volcanic structures in
TVZ are thus very complex, and multidisciplinary methods
are required to identify ignimbrite sources and determine
subsidence histories.

In this paper, we describe the morphology and structure
of the 10 km diameter Reporoa Caldera (Naimn et al. 1994)
and interpret caldera development from the distribution,
internal stratigraphy, and detailed lithic componentry of the
associated 0.23 Ma (Ar-Ar dating; Houghton et al. 1995)
Kaingaroa Ignimbrite outflow sheet. This is possible
because: (1) the morphology of Reporoa Caldera is
reasonably well preserved, a function of its location along
the eastern margin of TVZ (Fig. 1) and east of the intensely
faulted Taupo Fault Belt; (2) the eruptive products are
relatively well exposed, with a prominent lithic-rich
proximal facies, which lends itself to a detailed study of
componentry; (3) the caldera is monogenetic and caldera
collapse relates to only one major eruptive event, in contrast
to most other TVZ calderas, which have experienced
multiple eruption and collapse.

TAUPO VOLCANIC ZONE

TVZ is a NNE-trending, arc-related rift zone (Fig. 1, inset),
which is filled by >10 000 km3 DRE (dense rock equivalent)
of volcanics erupted in the last 2 m.y. (Wilson et al. 1995),
and comprising 80% rhyolite, 20% andesite and dacite, and
<1% high-alumina basalt (Hochstein et al. 1993). Rhyolitic
volcanism is restricted to central TVZ, where two
monogenetic calderas (Rotorua and Reporoa), ana six
caldera complexes (Okataina, Kapenga, Mangakino,
Whakamaru, Maroa, and Taupo) with multiple collapse
histories (each associated with the eruption of an ignimbrite)
occur. All calderas in the TVZ show complex inter-
relationships between plate collapse (sensu Lipman 1997),
downsag, and regional tectonics. Sections of caldera margins
are frequently controlled by the regional fault trend.

REPOROA CALDERA

Structure and geomorphology

Reporoa Caldera is situated in the northern part of the Taupo-
Reporoa Basin, and was originally interpreted by Modriniak
& Studt (1959) as a fault-angle depression between the Taupo
Fault Belt and Kaingaroa Fault. Nairn et al. (1994)
reinterpreted the northern part of the basin as a caldera and
the source of the Kaingaroa Ignimbrite, based on the
presence of lithic lag breccias, drillhole data, and a negative
gravity anomaly. The caldera topographic boundary is well
expressed along its northern and eastern margins (Fig. 2).
On the northern side of the caldera, large scallops are
prominent in the Trig 8566 rhyolite dome and in outcrops






