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Abstract

The full body of work relating to Holocene sea-level histories in the New
Zealand region has been integrated and critically analysed to provide con-
text for the construction of detailed, local-scale Holocene sea-level curves for
regions within the New Zealand archipelago. These local-scale sea-level re-
constructions in turn provide context for an investigation of the stratigraphic
and geomorphic evolution of the Manawatu coastal plain incised-valley system
during the Holocene.

The state of knowledge of sea-level fluctuations in the New Zealand region
during the Holocene is revealed to be poor. Holocene sea-level histories are
fragmented and unreliable, with sea-level reconstructions produced for the
whole of the New Zealand masking local-scale trends in Holocene sea-level
fluctuations.

Local-scale Holocene sea-level curves produced for regions within the New
Zealand archipelago show a north-south trend in sea-level fluctuations. In
the Auckland-Northland region present mean sea-level (PMSL) was attained
c. 7,700 cal. yr BP. Approximately 7,500 cal. yr BP PMSL was attained in
the southwest North Island. PMSL was attained in Pegasus Bay c. 7,100–
6,600 cal. yr BP, and in East Otago c. 6,900 cal. yr BP. It is also possible to
discern a north-south lag in the timing of sea-level fluctuations following the
attainment of PMSL between the southwest coast of the North Island and the
East Otago peninsula. The degree to which the north-south lag in the timing
of the attainment of PMSL is a manifest response to external driving forces
is not yet clear as the local-scale sea-level histories are highly variable, quite
contradictory, and appear to be responding inconsistently to different external
drivers.

Vibracores and water well logs have been used to reconstruct the sedimen-
tary infill of the lower Manawatu River valley, North Island, New Zealand, in
response to Holocene sea-level change and the influx of sediment from the bor-
dering axial ranges. Cross-sections across the incised-valley system have iden-
tified: the lowstand incision of the Manawatu River c. 22–18 ka, and associated
fluvial terraces buried at depth beneath the Holocene valley fill; the extent of
the Holocene estuary which occupied the lower valley at the culmination of the
Holocene marine transgression (c. 7,500 cal. yr BP); the sedimentary succes-
sion which filled the valley associated with the Holocene sea-level highstand;
and late Holocene to recent coastal progradation of 5–6 km. A 3D model of
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the sub-surface stratigraphy of the lower valley was constructed from the bore-
hole data and cross sections. Digital elevation models were also constructed
for key palaeo-surfaces within the valley’s Holocene sedimentary fill. Holocene
sea-level fluctuations in the valley were reconstructed from radiocarbon dated
estuarine bivalves recovered from vibracores. These radiocarbon dates also
record subsidence of the valley due to a combination of sediment compaction,
post-glacial water and sediment loading, the evolution of the Wanganui Basin,
and neotectonics. Information from all sources was collated and used for the
construction of palaeogeographic maps and a series of conceptual models of
the evolution of the lower valley.
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A note about ages presented
in this thesis

Many of the radiocarbon ages presented by New Zealand researchers from the
mid-1950s until the 1990s were not conventional radiocarbon ages (CRA) as
defined by Stuiver and Polach (1977). These ages, determined at Rafter Radio-
carbon Laboratory, were not determined with respect to the standards which
define a CRA (C. Prior, personal communication). (All ages determined at the
Waikato University Radiocarbon Laboratory are CRAs.) These “unconven-
tional” ages are suffixed with “years BP”. Broad statements about the timing
of events dated by unconventional ages, such as in the interpretation of sea-
level curves constructed using unconventional ages, are similarly expressed in
“years BP”. Conventional radiocarbon ages, where available, have been given
and are suffixed “14C years”. Where conventional radiocarbon ages have been
calibrated to sidereal years, these dates are suffixed “cal. yr BP”. Large ages
of the order of millions of years are suffixed “Ma”.
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