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Holocene distribution, ecology and local extinction of the
endemic New Zealand dune snail Succinea archeyi Powell
(Stylommatophora: Succineidae)

F. J. Brook*

The Holocene fossil record indicates that the prehistoric distribution of Succinea
archevi Powell was restricted to coastal and near coastal sites in the northern and
eastern North Island, New Zealand The species was formerly widely distributed in
northern and eastern Northland, and from the Hauraki Gulf to western Bay of Plenty
with geographically-disjunct outlier populations near Cape Kidnappers in southern
Hawke Bay Paleoenvironmental evidence indicates that in prehistoric time S archeyi
occupied a variety of sandfield, grassland and shrubland habitat types on dunefields,
coastal flats and, locally, coastal hills

The prehistoric 5 archeyi populations in Hawke Bay apparently became extinct
long before human settlement of New Zealand, whereas at most if not all of the more
northern sites, the species coexisted with early Maori However, in historic time S
atcheyi declined at many sites between Northland and the Bay of Plenty, resulting in
the contraction, fragmentation and extinction of many local populations This decline is
inferred to have begun in about the mid 19th century, mainly as a consequence of the
impacts of European pastoral farming practices on the coastal habitats occupied by the
snail In the 20th century, other types of coastal development, including residential
subdivisions and establishment of exotic forestry plantations, have also adversely
affected S archeyi populations The species is known to have survived at 15 dunefield
locations, including ten in Northland and five on eastern Coromandel Peninsula
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extinction

INTRODUCTION

Succinea archevi Powell, 1933 is a species of small terrestrial snail (max shell height
12 mm) endemic to New Zealand (Powell 1950, 1979) Extant populations have previously
been recorded from a few coastal dune sites in the northern and northeastern North Island
(Powell 1950, 1979, Thomson 1952, 1959, Thomson & Jones 1954) However, Holocene
fossil records indicate that the species was formerly much more widely distributed in
northern New Zealand (e g , Powell 1950, Willan 1974, Climo 1980), and Pleistocene fossil
succineids identified as S archeyi have been recorded from near Marton in the southwestern
North Island, and near Cromwell in the southern South Island (Climo 1980, Fig 1)

The present study was undertaken as part of an investigation aimed at determining the
distribution and conservation status of extant populations of S archeyi, and assessing
evidence for the nature and causes of changes in distribution patterns during Holocene time
Results of surveys of the extant populations, along with recommendations for conservation
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management of the populations, are given in a separate report (Brook 1999e) The present
paper records the prehistoric and historic distributions of S atcheyi, assesses temporal
variation in the ecology of the species in terms of changes to associated landsnail faunas and
habitats, and discusses the timing and causes of local extinctions

METHODS
Existing information on prehistoric and historic distributions of S archeyi was obtained from
published and unpublished literature, landsnail collections of the Auckland War Memorial
Museum and the Museum of New Zealand, Wellington, and from discussions with Norman
Gardner, Andrew Jeffs and Bruce McFadgen Additional information on the distribution of
extant populations was obtained from reconnaissance surveys of a number of dunefields in
northern and eastern Northland, and eastern Coromandel Peninsula, carried out between
1994 and 1998 (see Brook 1999e for details) New information on the geographic and
strati graphic distribution of S archen was collated from the findings of contemporaneous
studies on fossil landsnail faunas and paleoenvironmental histories of a number of Northland
dunefields, and from a reconnaissance paleontological survey of dunefields near Cape
Kidnappers m southern Hawke Bay (Brook 1999b-d, Brook & Goulstone 1999, F J Brook
unpubl data)

Patterns of long-term temporal variation in ecological relationships of S archeyi were
assessed on the basis of observed changes in coexisting landsnail faunal diversity, companson
between present-day and prehistoric landsnail faunal diversities, and companson between
present-day dune habitat types and prehistoric habitats occupied by S archeyi, as determined
from landsnail paleoecology

Geographic patterns of extinction of S archeyi were determined from comparison of the
distributions of prehistoric, historic and extant populations Where possible, the stratigraphic
distribution of S arche\ i or histoncal records were used to determine an extinction chronology
for sites For prehistoric fossil sites, a stratigraphic distinction was made where possible
between those pre-datmg human settlement of New Zealand by Polynesians, and post-
settlement sites Present evidence suggests that permanent Maon settlements were established
no earlier than about 900-700 years B P (Anderson 1991, McFadgen et al 1994, McGlone
etal 1994, Elliot et al 1995, Higham & Hogg 1997, Newnham et al 1998) The end of the
prehistoric period is taken as the date of Captain James Cook's first visit to New Zealand in
1769 AD (Davidson 1984)

Informal identifier names for undescribed native landsnail species referred to in this paper
(l e , Phi ixgnathus sp "marshalli", punctid sp 24) follow the useage of Brook (1999a-d) and
Brook & Goulstone (1999)

RESULTS

Distribution
The known prehistoric and historic Holocene distributions of S archeyi are shown in Fig 1
and 2 respectively, and locality information is listed in Appendix 1

Fossils indicate that S archeyi had a prehistonc Holocene distnbution that included
coastal areas of northern and eastern Northland, the Hauraki Gulf to western Bay of Plenty,
and outliers in Hawke Bay on the eastern coast of the North Island The majority of the fossil
sites recorded from Northland and Coromandel Peninsula to the western Bay of Plenty date
from the period of Maori occupation prior to European contact (I e , c 900-180 years B P
above) However, fossil S archeyi are also known from a number of pre-Maon sites,
including Cape Maria van Diemen-Te Werahi, Tom Bowling Bay, Whareana Beach, Tokerau
Beach and Smugglers Bay (Appendix 1) By contrast, there are no records of S archevi


