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Kawiti Maar: phreatomagmatic activity in the Kaikohe-Bay of Islands volcanic
field, New Zealand
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Abstract Geological and geophysical evidence indicates
the existence of at least one maar in the Kaikohe-Bay of
Islands volcanic field. The depression at the settlement of
Kawiti has a central magnetic anomaly resulting from the
vent hidden beneath alluvial sediments. The size and shape
of the depression resemble maars from the type locality,
Westeifel; in addition, cauliflower bombs and spherical
lapilli are present in the ejecta, and these are typical products
of phreatomagmatic eruptions. Observations at two other
eruption centres suggest that phreatomagmatic eruptions may
have occurred elsewhere in this volcanic field.
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INTRODUCTION

The Kaikohe-Bay of Islands volcanic field is one of several
Quaternary intraplate basaltic fields of the North Island, New
Zealand (Fig. 1). Maars and tuff rings are abundant in the
Auckland volcanic field. Most of these explosion craters are
located in unconsolidated sediments of the early Pleistocene
Puketoka Formation (Kermode 1992). These sediments host
groundwater which sourced many of the frequent phreato-
magmatic eruptions that produced the lithic and lapilli tuff
deposits in the Auckland area (Allen et al. 1996).

The Kaikohe-Bay of Islands volcanic field is similar to
the Auckland volcanic field in terms of its magma chemistry,
size of cinder cones and lava flows, and extent of the volcanic
field (Smith et al. 1993); however, no sites or deposits of
phreatomagmatic eruptions have been previously identified.
The Quaternary volcanoes of the Kaikohe-Bay of Islands
volcanic field erupted in fine clastic sedimentary rocks of
the Late Cretaceous to Oligocene Northland Allochthon and
in rocks of the Waipapa Group basement. In general, these
low-permeable rocks lack sufficient groundwater that is
required for frequent phreatomagmatic eruptions. However,
at Kawiti, a maar formed at the western termination of the
Kawakawa Fault. Fault zones may serve as conduits for
ascending magma, and simultaneously are a source for
abundant water, and hence are ideal sites for magma/water
interaction. The association of phreatomagmatic activity with
groundwater in basement fractures is known from the

G99048
Received 4 August 1999; accepted 6 December 1999

Westeifel volcanic field (Germany), the type locality of
maars (Lorenz 1982). There, geomagnetic investigations
have been used to identify many of the older, silted up maars
(Biichel 1987). In addition, Rout et al. (1993) revealed the
subsurface structure of phreatomagmatic explosion craters
in the Auckland volcanic field by geophysical measurements
and modelling. In this paper, geomagnetic measurements
were used to infer the nature of the depression at Kawiti
and an adjacent buried lava flow, because volcanological
evidence from exposures is scarce. The Kawiti Maar is
undated; however, an older scoria cone next to the Kawiti
depression is 190 ± 70 ka old (K-Ar dating; Smith et al.
1993).

GEOLOGICAL SETTING

The suspected phreatomagmatic eruption centre is located
in a morphological depression at the southeastern margin of
the Kaikohe-Bay of Islands volcanic field, at the settlement
of Kawiti, 8 km east of Ngawha Springs (Fig. 1). It forms
an oval depression, elongated in an east-west direction. It
is almost entirely surrounded by hills. The slopes around
the depression are gentle, slightly undulating, and thus there
is no sharp continuous crater rim. The local watershed
surrounding the depression suggests that the rim has a
subdued morphology. The diameter of the depression is
1500 m east-west and 1100 m north-south, measured from
the surrounding watershed (Fig. 2). The watershed rises up
to 100 m above the floor of the depression. A swamp area
in the northern part of the depression forms a flat area which
is now drained and is probably a remnant of a former lake.
This flat ground measures c. 850 m in an east-west direction
and 650 m north-south. The margin of the flat coincides
approximately with the 80 m contour line. In the southeast,
the flat passes into the alluvial plain of the Orauta Stream.

The volcanic centre is located at the western termination
of the Kawakawa Fault. The Kawakawa Fault is part of a
major regional block boundary between the Ruatara-
Whangae fault block and the Kawakawa fault block (Evans
1994). According to Skinner (1981) and Cox & Brown
(1992), the fault splits up west of the scoria cone between
Kawiti and Orauta into a system of several northwest-
southeast and southwest-northeast trending faults. A
different structural interpretation of the area, focused on the
thrust tectonics of the Northland Allochthon, is proposed
by Evans (1994). The Kawakawa Fault is not exposed in
the study area, thus Evans (1994) mapped just a single
concealed high-angle fault. A pair of steep, subparallel scarps
mark two smaller faults which displace parts of the scoria
cone. They are striking WNW towards the centre of the
Kawiti depression (Fig. 2); however, there is no morph-
ological displacement of the slopes around the depression.
A group of mofettes (cold CO2 emissions) at the southern
margin of the flat area are northwest-southeast aligned.




