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Kawerau Ignimbrite: a 0.24 Ma ignimbrite erupted from the Okataina caldera
complex, Taupo Volcanic Zone, New Zealand
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Abstract "Sandy black" ignimbrites within the Taupo
Volcanic Zone, New Zealand, are often incorrectly
correlated. One of these ignimbrites was considered to be
the lateral equivalent of the Kaingaroa Ignimbrite, but an
integrated study of field geology, lithic componentry,
mineralogy, and geochemistry of juvenile pumices has
shown the ignimbrite is a separate unit, here termed the
Kawerau Ignimbrite, with a source in the southern part of
the Okataina caldera complex. The ignimbrite comprises two
subunits that locally grade into each other: a lower partially
welded "sandy black" ignimbrite and an upper tan-buff
pumice-poor ignimbrite. Mineralogy and whole-rock pumice
geochemistry indicate significant compositional variation
with two magma types: a high-silica rhyolite (type A) and a
dacite (type B). Both magma types show anomalously high
Zr, Zn, and Hf, with type-B pumice having similar values
to weakly peralkaline rhyolites. The study highlights the
importance of integrating all study methods before
correlating units of apparent similar lithology.
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INTRODUCTION

A key element in assessment of the evolution of silicic
provinces such as central Taupo Volcanic Zone (TVZ), New
Zealand, is the correct identification of ignimbrite units and
the establishment of a detailed, well constrained stratigraphy.
Despite extensive research on the TVZ, some ignimbrite
stratigraphy is still poorly understood. As an example, the
0.23 Ma (Houghton et al. 1995) Kaingaroa Ignimbrite has
frequently been miscorrelated with the Matahina, Mamaku,
Rangatira Point, and Pokai Ignimbrites, as well as a unit on
the eastern side of the Okataina caldera complex and a
welded, sandy black ignimbrite within the Wairakei
drillholes (Beresford 1997). All of these units are present
within the same stratigraphic interval and show similar
characteristics and broadly similar mineralogy. This paper
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documents the occurrence and characteristics of one of these
units—the Kawerau Ignimbrite (new name)—on the
eastern side of Okataina caldera complex, and shows why it
is not the Kaingaroa Ignimbrite.

KAWERAU IGNIMBRITE

Distribution, stratigraphy, and source
Nairn (1981) mapped a dark grey/black "sandy black" (i.e.,
black coloured, pumice-rich, and 1/16 mm fines-poor)
ignimbrite, outcropping in the northeastern part of TVZ near
and within Kawerau township and Puhipuhi Basin, as the
Kaingaroa Ignimbrite (Fig. 1, 2). Subsequent authors
followed this interpretation (e.g., Bailey & Carr 1994; Nairn
et al. 1994). Kohn (pers. comm. in Nairn 1989) obtained a
fission track age of 0.24 ± 0.05 Ma from the ignimbrite at
V16/292318*. This is consistent with the ignimbrite's
stratigraphic position overlying the Whakamaru Ignimbrites
(0.34-0.32 Ma)+ and Matahina Ignimbrite (0.28 Ma)+, and
beneath the Rotoiti Breccia (0.06 Ma)+.

Detailed studies of the ignimbrite in this area show that
it differs in internal stratigraphy, mineralogy, and pumice
geochemistry from Kaingaroa Ignimbrite and other sandy
black ignimbrites of similar age and stratigraphic position
(Table 1), and hence the ignimbrite is renamed here
Kawerau Ignimbrite. Kawerau Ignimbrite comprises two
subunits that locally grade into each other: a lower non-
welded to partially welded sandy black ignimbrite and an
upper non-welded, tan/buff, pumice-poor ignimbrite. The
type section proposed is a roadcut on State Highway 30
(V15/343448), where 60 m+ of Kawerau Ignimbrite is
exposed. The lower sandy black/brown unit grades up into
the tan/buff pumice-rich unit, with no observable contact or
grading of lithics, and subtle normal grading of pumice
abundance. The lower unit is a non-welded to partially
welded, pumice-rich sandy black ignimbrite with two distinct
pumice types: orange/pink or vesicular black rhyolite and a
rare chocolate brown dacite. The upper unit is exposed
around Kawerau, where it underlies Rotoiti Breccia. The
upper unit is a non-welded, brown-orange pumice-poor
ignimbrite with localised 0.5 m thick, fines-depleted pumice
concentration zones, and Mp (max. pumice) >250 mm.
Lithics are generally <10 mm and dominantly rhyolite. The
ignimbrite is vitric throughout, although it is commonly
silica case hardened.

The Kawerau Ignimbrite forms a dissected plateau
remnant within Puhipuhi Basin (Fig. 1) at c. 200 m a.s.l.
(50 m higher than the basin rim; Nairn 1981). This basin
has little topographic expression as it has been largely infilled
by the ignimbrite (to a depth of c. 120 m) and by Puhipuhi

*A11 outcrop localities are referenced to the New Zealand
topographical metric map series NZMS 260, sheets VI5 and 16.

tAr/Ar ages from Houghton et al. (1995).
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Fig. 1 Location of Okataina caldera complex and Puhipuhi Basin.
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massif, a small dacite lava dome. There is also an area
adjacent to the dome of uplifted and deformed lacustrine
sediments and pyroclastics, which have been intruded by
the dacite lavas (Nairn 1981, 1989). The basin is interpreted
as a marginal slump block or subsidiary embayment related
to Matahina caldera formation (Bailey & Carr 1994).

Both lower and upper units of the Kawerau Ignimbrite
are exposed in clear-felled knolls, forestry roads, and cliffs
adjacent to the Tarawera River (e.g., V16/288343,293348).
Nowhere is the base of the ignimbrite exposed, but steep-

sided valley walls that cut into the plateau have flat bases,
suggesting that the erosional base level was lower than the
present basin floor (Nairn 1981). Locally within the basin,
the ignimbrite is partially welded with widely spaced vertical
cooling joints (4-6 m spacing).

Lithic fragment percentages were determined using the
methods outlined in Beresford & Cole (in press) and broadlj
similar to those used by Suzuki-Kamata et al. (1993). They
are predominantly flow-banded, porphyritic hornblende-
bearing rhyolite, with subordinate Matahina-like ignimbrite.


