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The Quaternary fossil avifauna of Southland, South Island,
New Zealand

T. H. Worthy*

All known Late Quaternary fossil avifaunas derived, at various times during the last century, from cave,
swamp and dune deposits in Southland, South Island, New Zealand, are described Fifty eight native
bird species are recorded from the deposits, notably including the fourth record of Dendroscansor
deturvirostns The few leiopelmatid and sphenodontid bones are also listed Taphonormc biases limit
comparison of faunal compositions across site-types to moas However, the moa faunas reveal that
quite different avifaunas lived in each of the dunes, alluvial swamplands and the well-drained low hills,
which probably reflects different vegetation communities in each Southland supported a mosaic of
grassland, shrubland and tall, closed-canopy podocarp forest during the Holocene Radiocarbon dates
on bone gelatin are presented that indicate the fauna of Castle Rocks is of Late-Holocene age, the fauna
from Hamiltons Swamp at Winton is of mid-Holocene age, and that from Kauana is >37 080 years old
It is the oldest swamp fauna so far identified in New Zealand
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Dedication In memory of Mervyn Jukes who excavated significant cave deposits in the region

INTRODUCTION
Southland, centred on latitude 46°S, is the southernmost area of lowlands in the South Island,
New Zealand (Fig 1) Because of the combined presence of coastal dunes, alkaline swamps,
and limestone caves, a diverse Quaternary fossil avifauna is known from the region Castle
Rocks is the only significant site to have been described previously (Hamilton 1893, 1894),
but the Southland and Otago museums, particularly, have amassed significant collections
from a range of sites These have been used in taxonomic studies of moas (Aves
Dmormthiformes) by e g Archey (1941), Oliver (1949), but remain mostly undescnbed

This contribution is the seventh in a series describing the Quaternary palaeofaunas of the
South Island, New Zealand In this programme, the palaeofaunas of selected areas are
descnbed, the faunal changes associated with the last glacial cycle within each area are
identified, and comparisons made between areas To date, fossil faunas of the very humid
western regions of the West Coast (Worthy 1993a, Worthy & Holdaway 1993), and the
somewhat drier Takaka region in the northern South Island have been studied (Worthy &
Holdaway 1994) In the markedly drier eastern region, faunas of Mt Cookson and the
Waikan areas of North Canterbury (Worthy & Holdaway 1995, 1996), South Canterbury
(Worthy 1997), and Otago (Worthy 1998a) have been studied (Fig 1) These have revealed
significant variation in the composition of local faunas, which was related to the original
vegetation

If the vegetation had been a closed canopy forest with few or no forest margins and little
or no shrubland and grassland, then the moa fauna was dominated by Little Bush Moa

*Palaeofaunal Surveys, 43 The Ridgeway, Nelson, New Zealand
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Fig. 1 Map of New Zealand, locating Southland in relation to other major study areas.

(Anomalopteryx didiformis). Kakapo (Strigops habroptilus), kiwis (Apteryx sp.), Weka
(Gallirallus australis), Kokako (Callaeas cinerea), New Zealand Robin (Petroica australis),
and acanthisittid wrens (Xenicus spp., Traversia lyalli, Pachyplichas yaldwyni) were common.
Where rainfall is now usually less than 1200 mm annually, the Late Holocene vegetation was
a mosaic of forest, shrubland and grassland, and the dominant moas were Stout-legged Moa
(Euryapteryx geranoides), Eastern Moa (Emeus crassus), Heavy-footed Moa {Pachyornis
elephantopus), and Giant Moa (Dinornis giganteus). With these moas was a distinct suite of
species usually only found where shrubland or grassland was available: Finsch's Duck
(Euryanas finschi), South Island Goose (Cnemiornis calcitrans), Hodgens' Rail (Gallinula
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hodgenorum), New Zealand Coot {Fulica prisca), South Island Aptornis (Aptornis defossor),
and Haasts Eagle (Harpagornis moorei). Identification of these faunas resulted in the
discovery that the composition of the faunas in wetter western regions changed over the
Glacial Holocene periods, correlated with vegetation changes and climate.

This paper completes the survey of regional palaeofaunas of Late Quaternary age in the
South Island by describing those of Southland. The study is restricted to areas of lowlands
east of Fiordland and south of the mountain ranges to the north. Specifically, faunas were
sought from swamp sites, cave pitfall sites and dunes, so that the range of taphonomies
represented would offset the biases of any single deposit type. In contrast to other regions of
the South Island, no predator sites were identified, and as a result the faunal record for small
vertebrates is much poorer in Southland.

ABBREVIATIONS AND DEFINITIONS
New Zealand institutions: MNZ, Museum of New Zealand Te Papa Tongarewa, Wellington
(formerly National Museum of New Zealand and Dominion Museum); CM, Canterbury
Museum, Christchurch; SM, Southland Museum, Invercargill; OM, Otago Museum, Dunedin.

MNI (minimum number of individuals) was determined for each taxon at each site from
the most frequent skeletal element (maximum of left or right side only) in the sample. In
species lists, x/y = number of bones/MNI represented by the sample. In some instances x is
uncounted and is left as x while the more important value for y is determined. If x+ is used,
it means more than the number given. Sites at different locations in a cave, or in different
caves, were treated separately, so MNI for a species from the region is the sum of site MNI's.

When listing material bones are sometimes identified as left (L) or right (R) elements. L or
R prefixed by 'p' or 'd' indicates 'proximal' or 'distal' part of the element, e.g., pR femur
means the proximal part of a right femur.

Measurements
Measurements were made to 0.01 mm with TESA dial callipers, and rounded to 0.1 mm.

Identification
Bones were identified by comparison with recent reference material, or previously validated
fossil material, held in SM, OM, or MNZ.

Nomenclature
The nomenclature and higher taxonomy advocated in the Checklist of the Birds of New
Zealand (Turbott 1990), with modifications to species as detailed in Worthy & Holdaway
(1993), is followed. I therefore accept Cnemiornis calcitrans and Aptornis defossor as
distinct South Island species, and Fulica prisca as distinct from the Chatham Island Fulica.
Anas chlorotis is recognised as a species, distinct from its flightless relatives on Auckland
and Campbell Islands. This usage follows Oliver (1955), and is supported by a study of the
morphology of the Australasian teal group (Livezey 1990), and as recognised in Marchant &
Higgins (1990). I consider that neither the extinct New Zealand Crow nor the extinct New
Zealand Owlet-nightjar are generically distinct from, respectively, Corvus and Aegotheles,
and so list the New Zealand species in these genera. The South Island Takahe is recognised
as a species that is distinct from the North Island Takahe following Trewick (1996), and so
their respective original specific names Porphyrio hochstetteri (A. B. Meyer) and P. mantelli
(Owen) are used.

Scientific names are used for pollen taxa, because these are not directly comparable to
living plant species in several instances; often only genera can be discerned.

Anatomical nomenclature is that advocated by Baumel et al. (1993), but after the first
reference, simple English translations are used.


