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DISCUSSION

Discussion of ‘The Waipounamu Erosion Surface: questioning the antiquity of the New Zealand
land surface and terrestrial fauna and flora’
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M. S. Pole comments: In a recent paper Landis et al.
(2008) propose that New Zealand was completely submerged
in the Late Oligocene–earliest Miocene and therefore,
its distinctive terrestrial biota must date from after that
time. They propose this based on an analysis of the
sedimentological, geomorphological and palaeontological
record.

There has been a long history of debate on the origins
of New Zealand’s terrestrial biota, with Fleming (1979),
for example, being an advocate of extensive long-distance
dispersal, but until Pole (1994) argued that perhaps all of
the flora may have been of long-distance dispersal origin,
the overwhelming opinion was that most, and particularly
the distinctive elements (for instance Nothofagus and its
conifers), were of vicariant origin, likely dating back to the
late Mesozoic when New Zealand was attached to Gondwana
(e.g. Enting & Molloy, 1982; Dawson, 1986; Thorne, 1986;
Bellamy, 1990). The hypothesis of dominant long-distance
dispersal for the origin of New Zealand’s biota seems to be
generally accepted now (De Queiroz, 2005; McGlone, 2005),
although certainly not universal (e.g. Heads, 2006).

Landis et al. (2008) document the evidence that almost
everywhere where New Zealand has some form of geological
evidence from the Late Oligocene–earliest Miocene (equi-
valent to the local Waitakian Stage, or latest Landon Series),
there appear to have been marine conditions. Sediments from
this time are often very pure limestones and greensands,
bolstering the case for little or no land in the vicinity. In
the interior part of the country, sediments of this age are
typically missing, but there is a widespread prominent planar
landsurface, which has often been referred to as a ‘peneplain’.
Landis et al. (2008) (see also LeMasurier & Landis, 1996)
argue this is a wave-cut platform and they term it the
Waipounamu Erosion Surface. This surface extends below
the limestones and other indicators of a marine transgression.
They combine these two lines of evidence to provide a
compelling geological argument that New Zealand may have
been completely submerged for a period around the Late
Oligocene–earliest Miocene.

It follows from this that New Zealand’s terrestrial biota
must only date to the Early Miocene. While allowance can
be made for a few species persisting on transient volcanic
islands, what Landis et al. (2008) clearly have in mind is
New Zealand as a ‘clean slate’ which was then recolonized
by long-distance dispersal. They also incorrectly referenced
Pole (1994) as arguing for a complete turnover in flora since
the Oligocene. In fact, Pole (1994) suggested the longest
plant lineage in New Zealand may have been Libocedrus,
extending to the Paleocene.

What remains as the best case for a persisting emergent
area, the Gore Lignite Measures, is dismissed rather glibly
(Landis et al. 2008, p. 184) on the grounds that ‘no casestate that ‘New Zealand palynologists have long beenaware of a terrestrial floral turnover in the vicinity of the

Oligocene/Miocene boundary. The spore/pollen range chart
of Couper (1960) shows this clearly, even within the limits
of accurate dating at the time.’

But if New Zealand palynologists have been aware of this
turnover, they haven’t mentioned it. The supposed turnover
was not enough for Couper (1953, 1960) himself to remark
upon. His spore/pollen range chart, which is claimed to show
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Figure 1. New Zealand palynological data for the Oligocene and Early Miocene taken from Couper (1953, 1954, 1960). The shaded bars
are just Couper’s (1960, table 2) ‘index microfossils’. The unshaded portions above represent Couper’s entire dataset. ‘Appearances’
totals the number of taxa which appear at the start of or within the time unit. ‘Extinctions’ totals the taxa which disappear within or at
the end of the time unit. New Zealand stages are abbreviated as follows: Wh – Whaingaroan; Du – Duntroonian; Wa – Waitakian; Ot –
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The only paper to my knowledge that quantified the New
Zealand palynological record, and specifically used it to try
and answer the question as to where New Zealand had been
totally submerged in the Oligocene, was Pole (2001). The
paper proposed that submergence ought to be associated
with a sharp drop in the level of endemism (the new biota
would have been formed of colonists from elsewhere), but
no such drop was noted. Landis et al. (2008) ignored these
data.

Despite the impressive evidence for widespread marine
sedimentation or wave erosion in the Oligocene, the floral
record does not support total submergence. In that case,
where was the land? If King’s (2000) reconstructions of the
New Zealand area throughout the Cenozoic are accepted,
one can see that in the Oligocene it is still possible to
have all of the current New Zealand landmass submerged,
but still retain a large area, which has been completely
tectonically eroded since. This may have remained emergent.
As for the floral changes, as Landis et al. (2008) state,
there has been continuous change in the New Zealand flora,
but they emphasize the influx of new taxa and increase in
diversity following their supposed submergence. An increase
in diversity above what is was before a possible submergence
is hard to understand without the additional effects of climate
change, almost certainly an increase in temperature (see
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concluded that it could not have been caused by climate
change but was an evolutionary succession. He did not
consider changes in land area as a possible cause although he
subsequently mentioned an increase in terrestrial habitats as a
possible reason for the change and increasing floral diversity
(Pocknall, 1989, 1990).

(5) Pole points out that Landis et al. (2008) refer to
‘dramatic change’ and ‘almost total turnover’ of flora from
Oligocene to Miocene time, yet he claims that Couper (1960),
Mildenhall (1980) and Macphail (1997) do not: ‘Not one
of these authors makes any mention of abrupt change in
vegetation. . .’.

It is correct that these three articles focus on Oligocene
to Miocene time mentioning changes in the pollen flora but
do not specify its nature (dramatic, abrupt, complete, etc.).
Mildenhall (1980) mentions a ‘. . .sudden increase in new,
mainly temperate, plant taxa appearing in the Late Oligocene
and Early Miocene (Couper, 1960) and in the disappearance
of warm-temperate plants’. He considered turnover from a
climatic point of view with respect to possible increase in
westerly wind intensity and was aware of dating problems
within this time interval. Macphail (1997) does not comment
explicitly on the turnover but he does list the number of taxa
that first appear in Australia and then appear in New Zealand
during the Oligocene to Early Miocene time interval (along
with later appearances of different taxa at other times).

Part of the confusion here is that Pole is using time more
precisely than we do. We accept the imprecision of the dates
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Timescale (ed. R. A. Cooper), pp. 125–61. Institute of
Geological and Nuclear Science Monograph no. 22.
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