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An historical account
 Australian land snail discoveries and stud-
ies are book- marked by several significant 
events and publications that have their 
origins in the early part of the nineteenth 
century. The following is a synoptic 
account of the studies that have led to the 
documentation of  Australia’s land snail 
fauna. Stanisic et  al. (2010, 2018) give a 
more detailed account.

The early period of study covered a 
time of European voyages of discovery by 
French and British parties principally con-
cerned with mapping, surveying and col-
lecting natural history specimens from 
their colonies or prospective acquisitions. 
Material was sent to museums or wealthy 
collectors in London and Paris where 
specimens were later described by resident 
naturalists, among them Lovell Reeve, 
John Edward Gray and Louis Pfeiffer in 

London; and Jean Rene Constant Quoy, 
Joseph Paul Gaimard and Jean Baptiste 
Louis d’Audebard Férussac in Paris. 
Unfortunately, much of this early collected 
material had rather vague accompanying 
locality data (New Holland, East  Australia) 
and little or no ecological data.

The first described  Australian land 
snail, the Shark Bay Spinifex Snail 
Rhagada torulus, was collected by Péron 
in 1801 on Bernier Island (Shark Bay) and 
then subsequently collected by the crew 
of the Uranie in 1818. Among the more 
important early foreign collecting expe-
ditions were those undertaken by the 
French vessel L‘Astrolabe (1826–29) with 
resident surgeons and naturalists Jean 
Rene Constant Quoy and Joseph Paul 
Gaimard. This ship visited sections of 
the southern and eastern  Australian 
coast. The early inland expeditions 
through Queensland and the tropical 
north by the German explorer and natu-
ralist Ludwig Leichhardt and his parties 
from 1842 to 1847, along with the collect-
ing voyages made by the H.M.S. Fly and 
H.M.S. Rattlesnake, also belong to this 
period.

John Macgillivray accompanied the 
H.M.S. Fly (1842–44), H.M.S Rattlesnake 
(1847–50) and H.M.S. Herald (1853–55) 
as resident naturalist and made important 
collections of land snails along the 
Queensland and northern New South 
Wales coasts. These specimens were sent 
back to London and described by Edward 

1: The discovery and study of  Australia’s native 
land snails

The original illustration of the camaenid 
Rhagada torulus, the first  Australian land snail 
described by the French naturalist and 
conchologist Jean Baptiste Louis d’Audebard 
de Férussac in 1819 (SD 15–17 mm). Reproduced 
from Cox (1868, plate 11, fig. 5).
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During aestivation, metabolism is lowered 
and oxygen consumption reduced. How-
ever, the snail still needs to respire, and 
several different strategies have been 
adopted by land snails in order to cope 
with life in aestivation. These are discussed 
in more detail in the ‘Land snail behaviour’ 
chapter. The shell combined with various 
water conservation strategies has enabled 
pulmonate land snails to colonise most 
terrestrial habitats except the sandy deserts 
and ice caps of the world.

Shell form
The shells of snails come in many shapes 
and sizes depending on the species and 
are related to lifestyle. The helicoid shape 
with an elevated spire is common, but 
variation is vast. A tall elongate shell is 
probably the least encountered in 
 Australian native land snails whereas a 
discoidal shell with a f lat spire is the most 
common. The axis around which the shell 
is formed is called the columella and the 
shell usually has between four and six 

whorls. Some species exceed this number 
and have multi- whorled shells. Most fully 
shelled snails have an umbilicus (opening 
at the base of the shell), but a large number 
are imperforate with no umbilicus. The 
opening of the shell can be simple and 
thin or ref lected backwards and thick-
ened. Shell size is also extremely variable, 
ranging from minute to exceptionally 
large. In semi- slugs the shell may be ear- 
shaped or plate- like and rest on the back 
of the body.

Shell sculpture
Shell sculpture is the ornamentation on 
the surface of the shell and may be calcare-
ous or periostracal. Sculpture can differ 
significantly between the protoconch 
(embryonic whorls) and teleoconch (adult 
whorls) and the boundary between the two 
is usually well demarcated. The differing 
combinations of sculpture between proto-
conch and teleoconch can be useful for 
identification in some families.

The surface sculpture of snails, 
whether calcareous or periostracal, acts 

General shell features and terminology as 
illustrated in Fraser’s Banded Snail, 
Sphaerospira fraseri, from Mt Glorious, 
D’Aguilar National Park, south- east 
Queensland.

The Cape Borda Corrugated Snail, 
Glyptorhagada bordaensis (SD 18 mm). A 
species with strongly ribbed sculpture. 
Flinders Chase National Park, Kangaroo Island, 
South  Australia. Photo: Tony Robinson.
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in museum specimen lots collected from 
these locations. In many species, but not 
all, an adult shell is indicated by a thicken-
ing and folding back (reflection) of the lip 
of the aperture.

Aestivation: coping with life on land
Operculate snails seal the shell with a pro-
teinaceous, but sometimes calcified, ‘door’ 
that is located at the end of the snail’s foot 
similar to that of some marine snails. This 
prevents water loss during aestivation but 
also restricts the flow of oxygen. In order 

to have access to sufficient oxygen for 
breathing during aestivation, operculate 
species have developed a series of grooves 
and breathing tubes on their shells that 
enable oxygen to bypass the closed opercu-
lum.  Australian Pupinidae display a vari-
ety of breathing tubes whose arrangement 
is also diagnostic in species identification.

Pulmonate snails lack an operculum 
and as a result have developed various 
strategies for surviving through dry times 
when environmental moisture is scarce. 
Each activity period involves loss of water 
through slime production both for move-
ment (slime trail) and for keeping the 
exterior of the body moist (slime network). 
They have been described as ‘leaky water 
bags’. Those species with a full shell have 
developed aestivation strategies that have 
been the cornerstone of their success. The 
most basic aestivation strategy is that of a 
log or rock sealer whereby the snail seals to 
an object by secreting a mucous seal 
between the shell and the object. This seal 
prevents water loss but enables oxygen to 
pass through, thus allowing the snail to 

Eggs of the Red- triangle Slug, Triboniophorus 
graeffei. The small, white, circular, jelly- like 
eggs are typical of most  Australian land snails. 
They are usually laid in batches of up to 20 or 
more in moist repositories under logs.

The atypical eggs of a helicarionid semi- slug. 
Eggs of this family are subcircular and usually 
have a sculptured surface or, in this case, a 
small peak at one end, somewhat resembling 
a snow cone.

Kimberley Glass- snail, Westracystis lissus (SD 
7–9.5 mm), attached to the shell of the 
camaenid, Amplirhagada indistincta. These 
small snails usually live under the bark of 
trees, but will seal to any available object if 
necessary. Kidney Island, Kimberley, north- 
west Western  Australia. Photo: Vince Kessner.
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Shell shape terminology. a, globose helicoid; b, subglobose; c, conoidal; d, elongate pupiform; e, 
discoidal; f, bulimoid; g, succiniform; h, ear- shaped; i, rounded whorl; j, shouldered whorl; k, 
angulate whorl; l, keeled whorl; m, closed umbilicus; n, moderately open umbilicus; o, widely 
open umbilicus; p, coiling: left- handed or sinistral (on left); right- handed or dextral (on right).

quite complex and they may even extend 
for some distance inside the aperture. Some 
camaenids also have a sulcus or constric-
tion of the body whorl immediately behind 
the lip when adult. The aperture of pupin-
ids is usually embellished with variously 
ornamented breathing canals on becoming 
adult.

The columella is the main axis of the 
shell and is visible at the aperture. Here it 
can be either straight or twisted (sinuous), 
entire or truncated, and may bear a tooth, 
denticle or fold. It may be broad or 
narrow, thick or thin or extended 
(reflected) over the umbilical cavity to 
varying degrees.
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31. Punctidae, Paralaoma. 32. Arionidae, Arion. 33. Helicarionidae, Fastosarion. 34. Helicarionidae, 
Pravonitor. 35. Helicarionidae, Echonitor. 36. Euconulidae, Coneuplecta. 37. Microcystidae, Liardetia. 38. 
Microcystidae, Innesoconcha. 39. Oxychilidae, Oxychilus. 40. Gastrodontidae, Zonitoides. 41. 
Pristilomatidae, Vitrea. 42. Cystopeltidae, Cystopelta. 43. Trochomorphidae, Trochomorpha. 44. 
Agriolimacidae, Deroceras. 45. Limacidae, Ambigolimax.
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Pupinid animals have thin cylindrical 
tentacles with small eyes at the outer bases.

 Australian pupinids occur from the 
Clarence River in north- eastern New 
South Wales to the Torres Strait islands in 
far north Queensland. Greatest diversity 
occurs in the Wet Tropics, north- east 
Queensland. Species are restricted to 
humid, moist rainforests and dry vine 
scrubs and sometimes occur in large num-
bers where conditions are favourable. The 
species are ground- dwelling detritivores 
living under logs, leaf litter and amongst 
rubble strewn on the forest floor. Seven 
genera comprising 45 species are present 
with Signepupina and Necopupina being 
the most speciose.

Extralimitally, pupinids range from 
eastern Asia down through the south- west 
Pacific and Papua New Guinea.

Family DIPLOMMATINIDAE
•	 Shell	tiny,	pupiform	to	elongate	with	a	

strongly reflected lip, coiling dextral 
and sinistral

•	 Colour	white	to	yellow,	orange,	beige	or	
purple–brown, occasionally with a 
colourless band around the whorl 
periphery

•	 Sculpture	of	fine	to	coarse,	widely	to	
closely spaced axial ribs and fine spiral 
threads

•	 Umbilicus	generally	narrow	in	juveniles	
becoming closed in adulthood

•	 Apertural	denticle	present	in	some	
species

•	 Operculum	thin,	circular,	multispiral	
and corneous

 Australian diplommatinids have minute 
shells with axial sculpture that changes in 
density in some species from widely spaced 
in early whorls to closely spaced on the last 
whorl and vice versa. In some species, the 
last whorl may be more constricted in 
width so that the penultimate whorl is the 
widest. Juveniles are usually distinctly 
umbilicate, but shells become imperforate 
when maturity is reached. The body or final 
whorl is usually rounded in mature indi-
viduals but is strongly angulate in juveniles. 
The aperture of diplommatinid shells is 
circular to subcircular and may bear a den-
ticle on the columellar wall. The operculum 
is small but in Norfolk Island taxa is large 
and fills the entire aperture.

Animals have a single pair of long, thin 
tentacles with eyes situated at their bases.

The Bloomfield River Chrysalis- snail, 
Signepupina ventrosa (Sh 7.5 mm), is one of 
several pupinids found throughout the 
rainforests of the Wet Tropics, north- east 
Queensland. This specimen was collected at 
the Bloomfield River crossing, north of the 
Daintree River.
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The Giant African Snail

The Giant African Snail (Lissachatina fulica) 
(GAS) is one of the largest snails in the world 
and is also considered the most significant 
snail pest in tropical and subtropical regions 
globally. The species is a serious pest of 
farms and gardens and has included in its 
diet 500 plant species, including many fruits 
and vegetables. The shell is large and solid, 
with an elongate and pointed spire. The 
snail, which can reach 30 cm in length, is a 
native of east Africa, but has become 
established throughout most of the 
Indo- Pacific region. Many countries to 
 Australia’s north, such as Papua New 
Guinea, Indonesia and Timor- Leste, are now 
infested with the snail, which is a voracious 
feeder. The species has the potential to 
wreak havoc on  Australia’s agricultural and 
domestic gardening industries. Like many 
other introduced snails in the tropics, this 
species can also carry human parasites such 
as the Rat Lungworm.

Experience has shown that GAS adapts 
readily to a range of unfavourable condi-
tions. Adult snails burrow into the soil and 
can aestivate (hibernate) during prolonged 
dry periods, only emerging when conditions 
improve. hence, finding and eradicating an 
infestation of the snail is difficult. Biological 
control has had limited to negligible success 
with usually dire consequences for the local 
snail fauna. The American carnivorous snail, 
Euglandina rosea (Rosy Wolfsnail), has been 
introduced onto various Pacific and Indian 
Ocean islands specifically for the purpose of 
combating outbreaks of GAS. Alarmingly, 
however, in hawaii the carnivore has been 
responsible for the extinction of eight local 
snail species. On Moorea, the Rosy Wolfsnail 
has single- handedly terminated a 
20- year- long study of the Partula Snails by 
almost eliminating key species that are now 
only maintained in captive breeding 
programs in overseas zoos and hothouses. 
Concerns have also been expressed for their 
detrimental effects on the iconic land snail 
fauna of Madagascar.

The reproductive behaviour of GAS 
contributes considerably to its pest risk. 
Snails reach sexual maturity between 5 and 
9 months and after mating lay between 30 
and 300 eggs in a clutch. Being hermaphro-
dites, each of a mating pair has the 
capability of contributing significantly to 
recruitment of a following generation. Its 
possession of a sperm storage organ makes 
it possible that a single introduced 
individual, recently impregnated, can begin 
an unwanted population of GAS. Five or six 
ovulations may occur in a season and 
several egg- laying events can occur from a 
single mating. The eggs of GAS are relatively 
large (~4.5 mm in diameter) and have a 
relatively hard coating. Eggs are laid in a 
spherical mass just below the ground where 
new hatchlings may remain for 4–15 days. 
Eggs can hatch shortly after laying, 
following a brief incubation period of 1–17 
days. The species has been reported to lay a 
clutch of eggs every few weeks for an 
apparently indefinite period of time, or until 
the advent of dry weather conditions. A 
single individual can lay up to 2000 eggs in 
a lifetime.

From an  Australian perspective, the 
presence of GAS on nearby landmasses 
poses a real and ever- present threat to our 
biosecurity. The species is regularly 
intercepted on containers entering 

The Giant African Snail, Lissachatina fulica (SH to 
180 mm), from an industrial garden on the Gold 
Coast, south- east Queensland.
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 Australia’s native land snail fauna is, with 
minor exceptions, exclusively endemic at 
the generic level, in most cases displaying a 
strong regional endemicity. In a continent 
that has been gradually drying since the 
mid to late Miocene (~16 million years 
ago), prime snail habitat in the form of 
moist, closed forests has been ever shrink-
ing. Rainforests that were once more preva-
lent over the  Australian landscape are now 

largely confined to the east of the continent. 
Here the high mountains of the eastern 
escarpment trap orographic rainfall that, 
when combined with volcanically derived 
soils, provide the ideal environment for the 
persistence of closed forests. The rainforest 
massifs of the Wet Tropics and to a lesser 
extent the Clarke Range (Eungella) and 
Border Ranges in Queensland are exam-
ples. It is here where land snails thrive with 

8: Regional land snail faunas

Map of  Australia showing locations of major land snail hotspots featured in the bioregional 
coverage. 1. Cape york Peninsula; 2. Wet Tropics; 3. Einasleigh Uplands; 4. Mid- east Queensland; 5. 
Mount Unbunmaroo; 6. Brigalow Lands; 7. South- east Queensland; 8. Border Ranges; 9. Northern 
Rivers region, New South Wales; 10. New England/Nandewar Ranges; 11. Macleay Valley; 12. 
Barrington Tops; 13. Blue Mountains; 14. Illawarra/Southern highlands; 15. Barrier Ranges; 16. 
Victorian Alps; 17. Wilsons Promontory; 18. Otway Ranges; 19. Grampians; 20. North- east Tasmania; 
21. Franklin- Gordon World heritage area; 22. The Tarkine; 23. Mt Lofty Ranges; 24. Flinders Ranges/
Eastern Plains; 25. Eyre Peninsula/Kangaroo Island; 26. Gawler Ranges; 27. Nullarbor Plain; 28. 
South- west Western  Australia; 29. Shark Bay/Cape Range; 30. The Pilbara; 31. Kimberley; 32. 
Ningbing Ranges; 33. East Kimberley/Victoria River District; 34. Darwin/Katherine; 35. Arnhem 
Land; 36. Riversleigh/Gulf of Carpentaria coast and islands; 37. Ranges of the Red Centre.
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level at its highest point. Largely covered 
by eucalypt forest, the plateau also sup-
ports temperate (Nothofagus moorei) and 
subtropical rainforest. Accordingly, the 
snail fauna displays a comparable level of 

diversity. Notable species include the car-
yodid Pygmipanda atomata, a species of 
Cystopelta, two endemic species of rhyt-
idid (Austrorhytida, Montidelos) and sev-
eral endemic charopids (Barringtonica, 
Leurocochlea). Surrounding forests are 
peppered with stands of dry vine thicket 
on the slopes and in gullies. These also 
support endemic land snails.

Allyn River Carnivorous Snail, Montidelos 
orcadis (SD 8.5 mm). A small carnivore from 
the Allyn and Williams River area, Barrington 
Tops National Park. KL: Burraga Swamp, Upper 
Allyn River.

Dwarf Panda- snail, Pygmipanda atomata (Sh 
65 mm). A common very large caryodid 
inhabiting a variety of habitats, ranging from 
subalpine grassland to beech forest and 
subtropical rainforest. KL: Barrington Tops 
National Park, Werrikimbe National Park.

Barrington Carnivorous Snail, Austrorhytida 
barringtoniana (SD 30 mm). A large carnivorous 
snail from the Barrington Tops and surrounding 
areas. KL: Barrington Tops, Seal Rocks.

Beech Forest, Burraga Swamp, Barrington Tops 
National Park.
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become familiar with  Australia’s native 
land snails. The following is a broad guide 
to some of the habitats in which past col-
lecting has yielded a large variety of land 
snails in a broad range of families.

Tropical rainforest
Tropical rainforests occur in northern and 
mid- eastern Queensland. Structurally these 
habitats are the most complex with epi-
phytes and lianes a feature, particularly at 
lower and mid- altitudes. At higher altitudes 

and mountain summits there is a gradual 
transition into less complex vegetation 
communities that on some of the highest 
mountains are environmentally similar to 
the cool temperate forests of Tasmania. 
Tropical rainforests form the richest land 
snail habitat in terms of species diversity in 
 Australia although often numbers of indi-
vidual snails are low. Arboreal species are 
more common, and helicarionid semi- slugs 
and ‘operculate’ snails are usually more 
prevalent than in any other habitat. There is 
a particularly marked altitudinal stratifica-
tion of species in high mountain areas with 
high rates of endemism on mountain sum-
mits. The Gondwanan charopids are a fea-
ture of this summit fauna.

Subtropical rainforest
Subtropical rainforests are second to tropi-
cal rainforests in species richness. They 
occur coastally and subcoastally from 
south of Gladstone, south- east Queens-
land, to the Illawarra coast of south- east 
New South Wales and characterise a rain-
forest form that has suffered dramatically 

Tropical rainforest, Mount Bartle Frere, Wet 
Tropics, north- east Queensland. The closed 
forest ensures that humidity levels remain 
high at ground level, providing an ideal 
environment for moisture- sensitive snails.

The Bellenden Ker Rainforest Snail, 
Gnarosophia bellendenkerensis (SD 50 mm). A 
commonly encountered camaenid land snail 
in the tropical rainforests of the Wet Tropics 
bioregion.

Vine–fern thicket on the summit of Mount 
Bartle Frere, Wet Tropics, north- east 
Queensland. These cool montane 
environments are a feature of the higher 
peaks in the Wet Tropics. They are often 
referred to as refugial arks and have preserved 
a suite of altitudinally restricted endemic land 
snails through time.
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