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Holocene vegetation and climate of Stewart Island, New Zealand
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Abstract Stewart Island is the sonthernmost of the
three main New Zealand 1slands, and is largely cov-
ered with Dacrydium cupressinum/hardwood forest.
Pollen analyses from three Holocene sites and a
modern pollen rain survey are presented. Stewart
Island had a hardwood forest of Weinmannia
racemosa, Metrosideros umbellata, and abundant
tree ferns from before 9000 BP to 55004500 BP
when Dacrydium cupressinum and Prumnopitys
ferrugiiea rose to dominate the forest reducing the
abundance of Weinmannia racemosa and greatly
restricting Meirosideros wmbellata. It is suggested
that mild, cloudy climates during the early Holocene
may have inhibited regeneration of podocarp trees,
and that a change in climatic regime in the mid to
late Holocene brought sunnier, less cloudy condi-
tions. Several woody species absent from the island
but present on the adjacent mainland (Phyllocladus
alpinus, Nothofagus spp., Libocedrus bidwillii) prob-
ably never grew there, and their absence is attributed
to failure to disperse and the limited time that suit-
able habitats have been available.
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INTRODUCTION

Stewart Island, or Rakiura, is the southernmost and
smallest of the three main islands of the New Zea-
land archipelago (Fig. 1). It is less than 35 km from
the southern coast of the South Island, separated by
the shallow (up to 36 m deep) Foveaux Strait that
was dry during the glacial maximum until inundated
by rapidly rising sea levels between 14 000 and
10 000 BP (Cullen 1967). Although modified by fire,
logging, and introduced animals, a consequence of
at teast 700 years of Maori and 175 vears of Euro-
pean settlement, the island’s vegetation patterns are
little altered from their pre-human state {Wilson
1987).

The biogeography of Stewart Island is of consid-
erable interest as several tree and shrub species
(notably Nothofagus solandri var. cliffortioides*,
Nothofagus menziesii, Libocedrus bidwillii, Phvlio-
cladus alpinus, and Halocarpus bidwillii) are absent,
despite being widespread, and in places dominant,
in areas with similar climates and soils on the adja-
cenl mainland, Cockayne (1909} suggested that
Nothafagus and other absent genera were poorly
adapted to Stewart Island conditions, and in the
course of the Pleistocene were either eliminated or
failed to colonise. He cited the highly restricted dis-
tribution of some Stewart Island plants (Cordyline
australis, Olearia ilicifelia, and Prumnopitys
taxifolia) as support for his view that the process of
elimination was continuing. Zotov (1938), Willett
{1950}, Fleming (1963), Wells & Mark (1966), and
Wilson (1982) all assumed that the coo! conditions
prevailing during the glacial maximum (c. 25 000~
14 000 BP) would have been sufficient to eliminate
forest from the island, and that the formation of the
sea strait with the rise in sea level after that time
would have prevented subsequent colonisation by
poorly dispersed species such as Nothofugus

*Nomenclature follows Allan (1961), Moore & Edgar
(1970), Brownsey et al. (1985), and recent taxonomic
changes listed in Connor & Edgar (1987).
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Fig. 1 Stewart Island. Inset
southern South Island.
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menziesii. Wilson (1987} has argued for a more com-
plex interpretation, pointing out that the depression
of mean annual temperatures alone during the gla-
cial maximum was not sufficient to eliminate hardy
trees and shrubs. Such trees and shrubs may have
persisted on the island during the glacial maximum
but failed to withstand competition from trees bet-
ter adapted to the mild, wet climates of the Holocene.

Two limited investigations of the vegetation his-
tory of Stewart Island have been published. Cullen
{1967) presented a single pollen spectrum from a
submarine peat dating to the early Holocene in
Paterson Inlet. Bishop & Mildenhall (1994) analysed
five samples from a thin peat layer of late-glacial to
early Holocene age in sand dunes at Mason Bay. As
well, Pocknall (1982) presented modem pollen rain
results from two samples taken from Mt Rakeahua
and Mt Anglem.

In this paper, we present a modern pollen rain
survey, and pollen analytical investigations of three
Holocene peats from Stewart Island. From this and
previous work, we derive a vegetation and climate
history of the island. Comparison of the environmen-
tal history of Stewart Island with that of nearby sites
in coastal Southland and Fiordland demonstrates
how its island setting and highly oceanic climate
have given rise to its present unique biogeographic
features.

STEWART ISLAND ENVIRONMENT,
VEGETATION, AND HISTORY

The cwrrent vegetation of Stewart Island is a com-
plex mosaic of forest, scrub, and open ground. For-
est 10 m or more tall covers about 64% of the total






