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Pulmonate Land snail Limicolaria flammea of West Africa poses a more recent threat to A. inversus. This individual was spotted at Seletar
West Farmway. Notice its wavy-patterned shell. Photo: Tan Siong Kiat

Three Snails in a Slugfest

Wijedasa, Tan, Clements and Sng go ‘slo-mo’ as they check out what may be
one protracted battle for food and space between a possibly native tree snail
and two invading alien African species. The research team is in clear favour of
protecting this unique local against such pernicious foreign competition.

Text by Lahiru S. Wijedasa, Tan Siong Kiat, Gopalasamy R. Clements & Dennis Sng
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mphidromus is one of the
largest groups of colourful
wree-dwelling snails to have
radiated in the South-east
d:izuAman region (Succharit

& Panha, 2006). The presence of three
subspecies belonging to two different
Amphidromus species is confirmed in
Singapore — the nationally endangered
green tree snail Amphidromus atrical-

losus temasek of certain forest reserves,
Amphidromus atricallosus perakensis,

so believed to be an introduced mem-
ber (Davison et al, 2008; Tan et al,
2011; Tan & Chan, 2012; Tan et al,
2012), and che critically endangered
Amphidromus inversus feund only in the
Sha remnant primary forest patch of
the Singapore Botanic Gardens (SBG)
known as the Gardens Jungle.

The presence of A. inversus in
Singapore has been mentioned in lit-
erature as far back as the 1800s (von
Martens, 1867; Tenison-Woods, 1888;
Fulton, 1896). Recent authors (Chan,
1996; Maassen, 2001; Chou & Tan,
2008; Lok & Tan, 2008; Tan et al,
2012) have also described its presence in
Singapore, but all texts, past and present,
do not specifically mention SBG as a
habitat. The first known written record
of this species as occurring in SBG came
from the 1961 Annual Report of the
Gardens: “During the year the Director
of the National Museum, Singapore,
found a thriving colony of Amphidromus
inversus (Muller) on the trees by the
Potting Yard. This snail known to occur
in the Riau islands is but dubiously
reported from Malaya in a
single record of many years
ago. This is certainly the first
[site] record of it in Singapore
.7 (Burkill, 1961).

Singapore’s oldest

Amphidromus
inversus
(Singapore?)

Amphidromus inversus is possibly a Singapore native. It has conspicuous black rings near
the tip of the shell. Photo: Dennis Sng

known collection of this spe- Achatina
cies was however only docu- fulica

mented in 1992. This has led
to the question of whether
A. inversus is in fact a native.
Could it be a non-native that
arrived with plants brought
in to the Botanic Gardens at some point
in time?

(Madagascar)

Giant African Land snail Achatina fulica is a notorious Madagascar native that
has made it to IUCN’s Top 100 list of most invasive species on the planet.
Photo: Dennis Sng
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Distribution
As a genus, Amphidromus disperses
from the Himalayas to northern
Australia. Within this geographical
range, each species occupies a more
discrete and restricted area of its own
(Sutcharit & Panha, 2000). A. inversus
is one of the most widespread members
of the genus, and occurs from mainland
Thailand and Cambodia to Sumatra and
Riau Archipelago in the south, and east-
wards to Borneo, the Sunda Islands and
Sulawesi (Laidlaw & Solem, 1961). With
such a broad range, some questions may
indeed be raised concerning the current
distribution of A. inversus in SBG.
Besides the population in SBG,
we know the only collection of this spe-

cies in peninsular West Malaysia is that
of the distinct subspecies Amphidromus
inversus albulus from Pulau Kapas, an
island off the north-eastern coast of
Terengganu. The closest to Singapore

that this species has also been recorded
is on Pulau Bintan (Riau Archipelago),
where it occurs in coastal forests. A
thorough search for other habitats in
Singapore has yielded no evidence.
Researchers are unable to find empty
shells or fragments of this species sug-
gesting that the species could have once
existed outside of SBG.

Morphologically speaking,

A. inversus of Singapore is similar to
other populations in southern Sumatra,
but nor identical by any means
(Sutcharir & Panha, 2000).

While the species has a generally
wide regional distribution, it is still pos-
sible that A. inversus may be a native of
Singapore with a narrow range restric-
tion. The Gardens Jungle of SBG is one
of the few primary rainforest patches
remaining on the island and does play
host to a significant number of flora
and fauna that no longer survive in

other parts of Singapore. For instance,
Memecylon cantleyi, Heritiera elata and
Alangium ridleyi are such range restrict-
ed species originally described by the
former director, H. N. Ridley of SBG
Rainforest. Memecylon cantleyi is still
represented in Singapore only by the
trees that Ridley had so described and

nowhere else.

Threats

Urban transformation (Sodhi et al,
2004) has resulted in the loss of large
areas of this possibly native tree snail’s
natural habitat. The main threat to

A. inversus in Singapore is, however, a
different one. A couple of non-native,
aggressive African species presently
compete with A. inversus for food and
habitat space. It is unfortunate that
the morphological similarity between
these species causes confusion in iden-
tification and makes controlling the
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to A. inversus
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A. inversus for food
and habitat space.

invading non-native populations a
lor trickier.

The Madagascar native, Giant
African Land snail Achatina fulica, is a
destructive pest in tropical agriculture
(Raut & Barker, 2002). Ir is currently
on [UCN’s Top 100 list of the worst
invasive alien species worldwide (Lowe
et al, 2000). First recorded in Singapore
circa 1922 (Jarrett, 1923), A. fulica is
now found throughout the island.

Another threat comes from the
more recent invasion of Singapore {and
potentially further across the region)
by the Pulmonate Land snail of West
Africa, Limicolaria flammea (Miiller’s
naming, 1774). It was first sighted in
2006 around Tuas and has since pen-
etrated many other parts of the island
(Tanetal, 2011 & 2012).

A. fulica is found alongside
Amphidromus inversus in SBG, but one
dreads to think thar L. flammea (cur-
rently located at Tuas, Yio Chu Kang
and Braddell Heights) may eventually
crawl its way there. While rhe three
species occupy different niches —

A. inversus lives predominantly in
trees, A. fulica and L. flammea are
ground dwellers — they share mor-
phological similarities that can deceive
the untrained eye. A. inversus even
descends to the ground sometimes in
close encounter with A. fulica. It is
imporrant to ensure removal of the
invading species by careful identifica-
tion. Do keep an eye on the snails
and report any sightings of the three
species that will help us in our field
research. &

REFERENCES

Burkill, H. M. (1961). Singapore Botanic
Gardens, Annual Report for 1960. Singapore.

Chan, S. Y. (1996). Some inreresting
Camaenidae from Singapore. Hawaiian Shell

News 44(1-2): 7-8.

Chou, L. M. & K. S. Tan (2008). “Corals,
Worms and Molluscs” in Davison, G. W. H.,

P K. L. Ng & H. C. Ho (eds.) The Singapore
Red Data Book: Threatened Plants and Animals of
Singapore. 2nd Edition. pp. 39-61. The Nature
Society (Singapore), Singapore.

Davison, G. W. H., P K. L. Ng & H. C. Ho
(eds.) (2008). The Singapore Red Data Book:
Threatened Plants and Animals of Singapore.
2nd Edition. The Nature Socicty (Singapore),
Singapore.

Fulton, H. (1896). A list of the species of
Amphidromus, Albers, with critical notes and
descriptions of some hitherto undescribed species
and varieties. Annals and Magazine of Natural
History (6)17: 66-94, pls. 57.

Ho, H. W. (1995). A review of the land-snail
fauna of Singapore. Raffles Bulletin of Zoology
43(1): 91-113.

Jarrett, V. H. C. (1923). The occurrence of
the snail, Achatina fulica, in Malaya. Singapore
Naturalist 1: 73-76.

Laidlaw, E E & A. Solem (1961). The land
snail genus Amphidromus. A synoptic catalogue.
Fieldiana Zoology 41: 505-677.

Lok, A. E S. L. & S. K. Tan (2008). A review
of the Singapore status of the green snail
Amphidromus atricallesus perakensis, Fulton 1901,
and its biology. Nature in Singapore 1: 225-230.

Lowe, S., M. Browne, S. Boudjelas & M. De
Poorter (2000). 100 of the World’s Worst Invasive

Alien Species: a selection from the Globul Invasive
Species Database. Invasive Species Specialist
Group (ISSG), Species Survival Commission
(SSC), World Conservation Union (1UCN),
New Zealand.

Maassen, W. J. M. (2001). A preliminary check-
list of the non-marine molluscs of West-Malaysia.
A handlist. De Kreukel, Extra Editie 2001: 1-155.

Raut, S. K. & G. M. Barker (2002). “Achatina
fulica Bowdich and other Achatinidae as pests
in tropical agriculture” in Barker, G. M. {ed.)
Molluses as Crop Pests. pp. 55-114. CABI
Publishing, Wallingford.

Sodhi, N. S., L. P. Koh, B. W. Brook & P. K.
L. Ng (2004). Southeast Asian biodiversity: an
impending disaster. TRENDS in Ecology and
Evolution 19(12): 654-660.

Sutcharit, C. & S. Panha (2006). Taxonomic
review of the tree snail Amphidromus, Albers

1850 (Pulmonara: Camaenidae) in Thailand and
adjacenc areas: Subgenus Amphidromus. fournal of
Molluscan Studies 72: 1-30.

Tan, S. K. & S. Y. Chan (2012). Discovery
of another subspecies of Amphidromus atrical-
losus (Mollusca: Gasttopoda: Camaenidae) in
Singapore. Nature in Singapore 5: 171-176.,

Tan, S. K., Chan S.Y. & Clements G. R. (2012).
A Guide to Snails and other Non-marine Molluscs
of Singapore. Science Centre, Singapore.

Tan, S. K., S. Y. Chan & S. Panha (2011). A
new subspecies of Amphidromus (Amphidromus)
atricallosus from Singapore (Mollusca:
Gastropoda: Camaenidae). Raffles Bulletin of
Zoology 59(1): 39-46.

Tan, S. K. & G. R. Clements (2011). Limicolaria
Sflammea (Miiller, 1774), another potentially inva-
sive African land snail in tropical Asia. Tiopical

Conservation Science 4(1): 97-102. Available
online: www.tropicalconservationscience.org

Tan, S. K. & M. E. Y. Low (2011). An update
of the West African Limicokria flammea (Miiller,
1774) in Singapore, and its distinction from

the confamilial Achatina fulica, Bowdich 1822
(Mollusca: Gastropoda: Achatinidae). Nature in
Singapore 4: 311-317.

Tenison-Woods, . E. (1888). Malaysian land and
freshwater Mollusca. Proceedings of the Linnean

Society of New South Wales, 2nd Ser. 3: 1003-1095.

von Martens, E. (1867). Die Preussische
Expedition nach Ost-Asien. Nach amtlichen
Quellen. Zoologischer Theil. Zweiter Band. Die
Landschnecken. Kénigliche Geheime Ober-
Hofbuchdruckerei, Berlin.

Labhiru S. Wijedasa is manager of
Palms & Gardens Jungle at Singapore
Botanic Gardens. He is also a researcher
with Royal Botanic Gardens of Edinburgh
and Rimba.

Tan Siong Kiat is a Raffles Museum of
Biodiversity Research curator.

Gopalasamy Reuben Clements is
a PhD student of both James Cook
University and University of Malaya.
He is a founding member of Rimba.

Dennis Sng is Aboriculture manager of
Singapore Botanic Gardens.

Jan - Mar 2014 Nature Watch 5



