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Abstract The 0.89 Ma Tikorangi Ignimbrite (revised
name) is a mixed andesite-rhyolite ignimbrite preserved
within a localised area of the Matahana Basin on the western
side of the Taupo Volcanic Zone, New Zealand. The source
of the ignimbrite is poorly constrained, but the location and
limited maximum pumice and lithic data available suggest
that the ignimbrite was emplaced by a pyroclastic flow
erupted from within the Kapenga caldera complex. The
ignimbrite is the oldest exposed unit sourced from the
complex and offers a window into the early history of the
Taupo Volcanic Zone.

The Tikorangi Ignimbrite can be conveniently divided
into three units. The Lower Tikorangi ignimbrite (LTi) is
dominantly rhyolitic and has been subject to varying degrees
of hydrothermal alteration. This progressively grades into
the Middle Tikorangi ignimbrite (MTi), which best illustrates
the mixed nature of the ignimbrite, and has four types of
juvenile pumice: black, grey black, brown black (all
andesitic, in various states of oxidation), and white-grey
(rhyolitic). The top of the Middle Tikorangi ignimbrite
grades up into a densely welded, dominantly andesitic
lenticulite. The Upper Tikorangi ignimbrite (UTi) is poor in
lithics, crystals, and pumice, but with both andesite and
rhyolite pumice clasts common up to the top of the
ignimbrite.

The geochemistry and petrography of vitric fragments
and fiamme indicate that both magma mixing and mingling
between andesite and rhyolite have occurred. Mixing
occurred when hotter andesite magma was injected into a
reservoir of more viscous rhyolitic magma and immediately
triggered a violent eruption. The initial stage of the eruption
was driven by superheating of the rhyolite magma and
continued degassing. Subsequently, chamber evacuation
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permitted caldera block collapse that drove the eruption by
pumping out the remaining magma. An increase in rifting
within the Taupo Volcanic Zone, at 0.90 Ma, may have
facilitated the eruption process.
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INTRODUCTION

The Tikorangi Ignimbrite is poorly exposed around two
paleohighs in the Matahana Basin on the northwestern side
of the Taupo Volcanic Zone, New Zealand (Fig. 1) It forms
part of the basal ignimbrite sequence (Table 1) described
by Murphy (1977). Wilson et al. (1984) proposed the source
for the Tikorangi Ignimbrite was the Kapenga caldera
complex, which Wilson et al. (1995) defined as four separate
but geographically overlapping volcanic centres. Houghton
et al. (1995) suggested that as activity waned at the
Mangakino caldera complex, volcanism shifted to the east,
and the Kapenga caldera complex developed during three
periods of volcanism, of which two were accompanied by
inferred caldera-forming ignimbrites at 0.89 ± 0.04 Ma to
0.68 ± 0.04 Ma, and 0.32 ± 0.02 Ma to 0.22 ± 0.01 Ma.
Fission track dating of zircons extracted from the Tikorangi
Ignimbrite provided an age of 1.03 ± 0.18 Ma (Murphy &
Seward 1981). Subsequently, Houghton et al. (1995) have
published an Ar40/Ar39 age of 0.89 ± 0.04 Ma, which is the
date adopted in this paper.

Murphy (1977) and Murphy & Seward (1981) identified
and mapped the Pukerimu and Tikorangi Ignimbrites as two
separate units within the Matahana Basin. Since that time
there has been conjecture about the gradational contact
between the two ignimbrites and their areal extent. During
reconnaissance study, Institute of Geological & Nuclear
Sciences staff mapped the two ignimbrites as one formation,
which was named informally the Pukerimu formation (C. P.
Wood pers. comm. 1995), but this name has remained
unpublished. The present study confirms that there are no
paleosols or erosional breaks within the sequence, and on
the basis of petrological and geochemical data we conclude
that there is only one ignimbrite (Table 1). As most recent
publications (e.g., Houghton etal. 1995;Tanakaetal. 1996)
have used the name "Tikorangi Ignimbrite", we feel that
this name is more appropriate, and it is adopted formally in
this paper.

Terminology
The terminology describing welding variations within
ignimbrites tends to be confused in the literature. With
increasing degrees of welding, we define zones within the
Tikorangi Ignimbrite as non-welded, poorly welded,
moderately welded, strongly welded, and densely welded.
Our term moderately welded ignimbrite is equivalent to
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Fig. 1 A, Position of the Taupo
Volcanic Zone (TVZ) within
North Island, New Zealand.
Sections A and R of TVZ show
andesite-dominated and rhyolite-
dominated sections, respectively.
B, Calderas of central TVZ
showing position of the Matahana
Basin adjacent to Kapenga
caldera complex. C, General map
of the Matahana Basin showing
distribution of the known
exposures of Tikorangi Ignimbrite
and locations described in the
text. Grid references refer to the
1:50 000 metric topographic map
series NZMS 260, sheet U16.

"partially welded with pumice" of Streck & Grunder (1995),
whereas strongly welded is equivalent to their "partially
welded with fiamme". The strongly welded zone typically
displays a semi-lenticular foliation in outcrop. The nature
of welding is completely transitional, and in some locations
the Tikorangi Ignimbrite displays both moderately and
strongly welded zones.

We define a lenticulite as a densely welded ignimbrite
that has a fresh vitroclastic matrix in which welding has
compacted and flattened former pumice and vitric fragments
into lenticules (fiamme) of dense glass and obsidian.
Fiamme are lenticular to disc-shaped volcanic fragments
that define a pre-tectonic foliation (after McPhie et al. 1993).
The fragments may or may not have wispy, flame-like ends.
The alignment of such flattened, welded pumice (and shards)
is termed eutaxitic texture. Finally, we use pumice for
highly vesicular volcanic glass with or without crystals
irrespective of composition (e.g., andesite pumice is
equivalent to andesite scoria of McPhie et al. (1993) or
Yamagishi(1994)).

INTERNAL STRATIGRAPHY OF THE
TIKORANGI IGNIMBRITE

There are no complete sections through the Tikorangi
Ignimbrite and hence the internal stratigraphy has been
constructed from a series of partial sections. These are
combined into a composite profile in Fig. 2, in which the
ignimbrite has been divided into three stratigraphic units:
Lower Tikorangi ignimbrite (LTi), Middle Tikorangi
ignimbrite (MTi), and Upper Tikorangi ignimbrite (UTi).

Lower Tikorangi ignimbrite
The Lower Tikorangi ignimbrite (LTi) is the dominantly
rhyolitic part of the ignimbrite and is correlated with the
Pukerimu Ignimbrite of Murphy & Seward (1981). Murphy
(1977) assigned a reference section for the Pukerimu
Ignimbrite, 0.6 km from the Pukerimu Road - Tikorangi
Road junction between grid references c. U16/779205* and

*Grid references refer to the
NZMS 260 series.

:50 000 metric topographic map


