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DIVERSITY IN CENTRAL AUSTRALIAN LAND SNAILS
(GASTROPODA: PULMONATA)
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Introduction

Over 80 species of land snails from eight families
have been recordcd from central Australia
(Solem, 1989, 1991, 1993; Scott, in prep.). The
land snail fauna is dominated by the families
Camaenidae and Pupillidae s./., both of which
arc widespread across mainland Australia.
Other families are represented in this area by no
more than two species each. It has been
suggested that the relatively small number of
families in the central Australian fauna (com-
pared with the greater complement in coastal
areas) is the result of dispersal from coastal
centres of origin to the interior, combined with
the effect of filtering due to fluctuating climatic
conditions (Solem, 1993). Problems arise, how-
ever, with dispersal hypotheses as explanations
of the origin and distribution of organisms as
they are ad hoc narratives used to describe
specific cases and, as such, are generally untest-
able.

Hypotheses concerning vicariance biogeogra-
phy provide alternative interpretations of distri-
butions. In that model of historical biogeogra-
phy, it is assumed that taxa and the areas they
occupy have evolved together (Nelson and Plat-
nick, 1981). Reconstruction of a phylogeny
allows the reconstruction of the history of a
region. Biogeographic hypotheses erected using
data from one group of organisms can be tested
with those from another. Land snails are excel-
lent subjects for such biogeographic studies as
they are ‘vicariant conformers’ (Springer, 1981:
230), responding rapidly to environmental dis-
ruptions (Gould, 1969).
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Much of the land snail diversity in central Australia is due 10 camacnids (70 of 83 spp.).
Many camaenid species have restricted distributional ranges so that, although land snail
diversity in Central Australia is relatively high, local diversity is gcnerally low. The fauna of
the Krichauff Range in the Central Ranges is an exception to this general rule as the Finke
Gorge National Park contains at least 25 species of snails, 30% of the central Australian
fauna. Similar areas in the Central Rangcs. such as thc George Gill Range and eastern
MacDonnell Ranges have a significantly lower diversity of land snails. It is postulated that
high Icvels of diversity and endemicity in central Australian camaenids are the product of
vicariance events related to Tertiary and Quatcrnary changes in climate.

Origins and diversification of the Central
Australian land snail fauna

It has been suggested that many families rep-
resented in central Australia were Tertiary
invaders from Asia and that the apparent
reduction in diversity from north to south and
from east to west is a result of dispersal from
tropical centres of origin (Solem, 1959, 1992,
1993). The most diverse of those families, the
Camaenidae. is postulated to have entered Aus-
traliain several waves (Solem, 1959, 1992.1993;
Bishop, 1981), the products of the earliest wave
havingthe mostextensivedistributionand those
of the most recent restricted to the eastern rain-
forests (Solem, 1959). This interpretation is
based on the assumption of monophyly of Amer-
ican and Australasian camaenids but this
assumption is probably incorrect (Scott, 1996).
[t is possible that the Australasian component of
this family is closely related to the Asian Brady-
baenidae (Scott, 1996) and is of Gondwanan
origin (Scott, in press).

Central Australian camaenids show a high
degree of regional endemism but two genera in
the subfamily Sinumeloninae, Sinumelon and
Pleuroxia, have ranges that extend beyond the
Centre. Species of these genera occur in the
Centre and in southern and parts of western Aus-
tralia (Solem, 1992, 1993). This has becn
intcrpreted as the result of primary differen-
tiation of ancestral taxa in the Centre, followed
by southerly and westerly migrations to give rise
to local radiations (Solem. 1992, 1993). Present
distributions may, however, also be explained as
the result of teetonic or climate-induced vicar-
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