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Local stages to be used for the Wanganui Series (Pliocene-Pleistocene),
and their means of definition
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Abstract Suggestions to abandon New Zealand local
stages, or to redefine their boundaries solely at physically
defined horizons, confuse the two very distinct aims of a
stage classification. These are objectively to order New
Zealand rocks on the basis of New Zealand biostratigraphic
or other chronostratigraphic criteria, and to allow correlation
of the New Zealand time-scale with the international one.
For rapid, cost-effective identification of stages in geological
mapping and other frontier situations, their boundaries must
be characterised by biostratigraphic criteria, supplemented
where appropriate by physical stratigraphic horizons
(magnetic polarity reversals, sedimentary cycle boundaries,
and, in particular, tephras).

Carter & Naish resurrected all Wanganui Series
substages, but the original reasons for their proposal are
outdated. Fleming's choice of subdivisions was governed
by the "four glaciations" paradigm of the time, rather than
the current Milankovitch time-scale paradigm. New Zealand
Pliocene-Pleistocene stages need to be redefined at new
stage-base boundaries (standard section and point, or SSP),
at horizons that allow them to be characterised by the criteria
of greatest utility in New Zealand.

Recommended stages and their SSPs (all sited in
Wanganui Basin) are: Haweran Stage, base of Rangitawa
Tephra (0.35 Ma), Rangitawa Stream, Rangitikei valley;
Castlecliffian Stage, base of Ototoka tephra, Ototoka Beach,
Wanganui; Nukumaruan Stage, base of Hautawa Shellbed,
Hautawa Road, Rangitikei valley; Mangapanian Stage, base
of Mangapani Shellbed, Mangapunipuni Stream, Waitotara
valley. The SSPs for the Waipipian and Opoitian Stages need
to be redefined using integrated molluscan, foraminiferal,
and physical stratigraphic horizons in a continuous section
in Wanganui Basin, preferably the Wanganui River section.
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INTRODUCTION

The aim of stratigraphy is to determine the order of
superposition of rocks, in order to display rocks on
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geological maps, to reconstruct basin history, and in general
to determine the physical history of planet Earth. In areas
of lithological and tectonic complexity, the critical criterion
for superposition is the age of the rocks. A fundamental tenet
of geology, therefore, is that geology is not comprehensible
without knowing the age of the rocks.

But "age" in this context can refer to quite distinct
concepts. The relative age of sedimentary rocks, allowing
their comprehension at a level suitable for a particular region
(e.g., within New Zealand), traditionally has been
characterised by biostratigraphy based on the local biota.
As pointed out by Carter & Naish (1998), New Zealand's
isolation in the mid-latitudes of the Southern Hemisphere,
and its consequently highly endemic biota, made a local
biostratigraphy essential for determining the relative ages
of rocks, particularly up until the 1980s. More recently, local
biostratigraphy has achieved its greatest utility when
zonations from different fossil groups are combined, and
are integrated with physical stratigraphic horizons such as
tephras and magnetic polarity reversals.

Long-distance correlation techniques are needed to place
the local stratigraphy into a world context, and although this
often will be achieved by techniques separate from local
biostratigraphy, locally useful events in some groups (e.g.,
planktic foraminiferal and calcareous nannofossil extinctions
and appearances) also can be internationally useful
correlation events. Numerical ages now can be obtained by
several techniques, and provide calendar ages of rocks, that
is, in years. Numerical ages of rocks can be determined either
within the local context or through correlation with well-
dated successions outside the local region. Where tephras
and/or sedimentary cycles are present, they provide
invaluable visible, isochronous marker horizons that can
assist biostratigraphy in determining stratigraphic position,
and tephras can be dated independently to determine the
numerical age of rocks. Sedimentary cycle boundaries are,
of course, less useful than tephras for chronostratigraphy,
as they provide a series of horizons that are not datable by
themselves, and do not give a unique correlation solution;
they must be calibrated by biostratigraphy. In theory,
numerical ages of numerous tephras in a succession could
determine relative ages and therefore superposition in the
same way as biostratigraphy does. In practice, though, there
are few places in the world with enough tephras in a
succession for this to be practical, and such dating always
will be more expensive and much more time-consuming than
biostratigraphy. Integration of numerical ages and physical
stratigraphic techniques with biostratigraphy provides a well-
constrained result that is more useful than any of these
methods by itself.

The New Zealand standard set of local (or regional)
Cenozoic stages, defined by Finlay & Marwick (1940,1947),
has remained in use by most New Zealand geologists with
only minor modification for more than 50 years. The




