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Abstract New Zealand's largest barrier island, Matakana
Island, consists of an elongate coastal sand barrier of
Holocene age that encloses Tauranga Harbour and adjoins
an area of Pleistocene terraces and terrace remnants. The
lowest Pleistocene terrace is well preserved, with a degraded
marine cliff, vestiges of shore-parallel relict foredunes, and
a parabolic dune. These hitherto unrecognised coastal
landforms are analogous to those of the Holocene barrier
and indicate that a prograded coastal plain underlies the
terrace. The original landforms of the coastal plain are now
mainly below sea level but survived the postglacial marine
transgression because at least 12 m of tephra accumulated
on the surface, preserving the topography, albeit in a subdued
form. In a separate area of the island, the present morphology
may reflect the former presence of large parabolic dunes of
Pleistocene age. Morphological evidence indicates that
coastal processes shaped the island during both Pleistocene
and Holocene times, and that the Holocene barrier is welded
to a Pleistocene "proto-barrier".
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INTRODUCTION

Matakana Island forms a barrier between the Bay of Plenty
and Tauranga Harbour, which it encloses (Fig. 1). Barrier
islands are rare in New Zealand, but Matakana Island is of
particular interest because it is not only the largest but also
the only one with a history extending back into Pleistocene
time, comparable with some of the barrier islands in the
eastern United States (e.g., Hayes 1994). The island consists
of two distinct parts. The larger, seaward part, comprises a
Holocene sand barrier, which extends parallel to the oceanic
shoreline for a distance of 24 km. Its landforms consist
primarily of shore-parallel relict foredunes, together with
some transgressive dunes and extensive backbarrier deposits.
The harbourward part, which adjoins the centre of the
Holocene barrier, consists of Pleistocene terraces overlain
by a mantle of tephra and other cover deposits. Detailed
geomorphological and paleoenvironmental studies have been
restricted to the Holocene part of the island (Munro 1994;
Betts 1996; Shepherd et al. 1997; Giles et al. 1999). This
paper aims to identify and describe some previously
unrecognised coastal landforms on the Pleistocene part of
the island, and to demonstrate that the Holocene barrier is
welded on to a Pleistocene barrier remnant.

GEOLOGICAL SETTING

Matakana Island and Tauranga Harbour lie within the
Tauranga Basin, which is a downwarped depression of
Pliocene-Pleistocene (Whitbread-Edwards 1994) or
Pleistocene (Shaw & Healy 1962; Houghton & Cuthbertson
1989) age. The Tauranga Basin is considered to be either
tectonically stable (Selby et al. 1971; Wigley 1990) or
subsiding (Schofield 1968; Cole 1978).

Up to 500 m of Pleistocene deposits accumulated within
the Tauranga Basin. These were originally grouped as the
Tauranga Beds by Henderson & Bartrum (1913). Subsequent
studies, summarised by Briggs et al. (1996), refined the
stratigraphic relationships and age of these deposits. The
upper beds consist of mid-late Quaternary tephra and
nonwelded ignimbrite (Selby et al. 1971; Pullar & Birrell
1973; Harmsworth 1983; Hogg & McCraw 1983; Briggs et
al. 1996), overlying and interbedded with fluviatile (Healy
et al. 1964), fluviatile-estuarine (Davies-Colley 1976),
lacustrine (Hollis 1995), loessic (Macky 1997), and
postulated marine/eolian deposits (see below).

During Pleistocene interglacials, the Tauranga Basin
formed a sink for fluvial, estuarine, and marine sediments,
but during the glacials these beds were dissected by streams
that flowed in valleys that extended below present sea level.
The rising seas of the postglacial marine transgression
drowned the lower parts of the valleys to form Tauranga/
Katikati Harbour (Healy et al. 1964; Davies-Colley 1976;
Dahm 1983). Some of the higher interfluves remained above
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Fig. 1 The location of Matakana
Island and its subdivision into a
Holocene barrier and an area of
Pleistocene terraces.

sea level, forming the Pleistocene parts of present-day
Matakana and Rangiwaea Islands, together with the
headlands which project into the harbour from the mainland
(Healy & de Lange 1988).

No full description of Matakana Island's Pleistocene
stratigraphy has been published, but Hollis (1995) and Briggs
et al. (1996) described some sections which included
lacustrine and lignite deposits of the Matua Subgroup
(<2.18->0.35 Ma), Te Puna Ignimbrite (>0.78 Ma), and
Pahoia Tephra (<2.18->0.35 Ma). A small, isolated outcrop
of basalt that occurs near Flax Point (Fig. 2), known locally
as Ratahi Rock, is the only known outcrop of older volcanic
rock on the island (Henderson & Bartrum 1913; Briggs et
al. 1996).

The origin and age of Pleistocene terraces in the Tauranga
Basin are far from clear. Harmsworth (1983) suggested four
possible modes of origin, only one of which was marine,
whereas Hall (1994) highlighted the uncertainty surrounding
much of the evidence. Chappell (1975) referred to terraces
of coastal origin in the Waihi area near Matakana Island and

attempted to correlate them with the New Guinea sea-level
curve to obtain their approximate ages.

PLEISTOCENE LANDFORMS

Terraces
The Pleistocene part of Matakana Island consists mainly of
tephra-covered terraces which are dissected to various
degrees. The lowest terrace, which is largely undissected, is
1.0-1.5 km wide and extends for 6.5 km along the seaward
side (Fig. 2). Its inner margin is delineated by a riser
separating it from a more elevated area of older, more
dissected Pleistocene terraces to the southwest (Fig. 2, 3).
Its seaward margin was eroded at or near the end of the
postglacial marine transgression to form a linear sea cliff
(Fig. 2) from which part of the Holocene barrier subsequently
developed.

The older terraces, with undissected remnants at c. 40
and c. 70 m above sea level, comprise the remainder of the


