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1.0 Introduction 

Invertebrate species represent more than 99% of animal diversity; however, they receive much less publicity and attract disproportionately minor research effort relative to vertebrates (Ponder and Lunney 1999, in Lydeard et al. 2004). Nonmarine molluscs include a number of phylogenetically disparate lineages and species-rich assemblages that represent two molluscan classes, Bivalvia (clams and mussels) and Gastropoda (snails, slugs, and limpets) (Lydeard et al. 2004). 
The global decline of nonmarine mollusks may be facilitated by the spread and introduction of predatory flatworms (Platyhelminthes: Turbellaria), in particular the flatworm Platydemus manokwari. P. manokwari has been introduced into many locations for use as a biological control agent for the giant African land snail (Achatina fulica). It is an effective predator that poses a serious threat to native snails in the locations where it has been introduced. Vulnerable native snails populations threatened by P. manokwari include endemic Partulidae in Guam (Hopper and Smith, 1992) and Mandarina snail species in the Ogasawara Islands (Japan) (Satoshi 2003). 

It is estimated that there are about 4000 native oceanic Pacific island land snails (a number that excludes the continental islands of New Zealand, which harbor an estimated 1350 native species and the island of New Guinea, which probably harbors at least 1000 (Barker 1999, Cowie forthcoming, in Lydeard et al. 2004). These unique native snail faunas are disappearing rapidly (Bauman 1996, Cowie 2001a, Cowie and Robinson 2003, in Lydeard et al. 2004). Terrestrial molluscs have the highest number of documented extinctions of any major taxonomic group (Lydeard et al. 2004). Since the year 1500, 288 (40.2%) of the 717 recorded extinctions of animal species have been molluscs, and terrestrial species (land snails) constitute 68.1% of all mollusc extinctions (IUCN 2008). The Endodontidae, probably the most diverse Pacific island family (Solem 1976, in Lydeard et al. 2004), appear to be completely extinct or reduced to sparse remnant populations on every island they formerly inhabited. All the Partulidae of Moorea (French Polynesia) are extinct in the wild (Murray et al. 1988, in Lydeard et al. 2004). In Hawaii, as many as 90% of the 750 recognised species of land snails are extinct. On Rota (Northern Marianas), 68% of the 43 species are extinct or declining, and in the Samoan archipelago, almost all are declining, although a smaller percentage is extinct (Cowie & Robinson 2003). These estimates suggest that overall perhaps 50% of the land snail fauna of the Pacific islands has disappeared in recent times. 
2.0 Reduction in Native Biodiversity

Experts suggest that the continued introduction of alien predators such as P. manokwari should be strongly discouraged in order to conserve such unique island snail species (Cowie and Robinson 2003). The introduction of P. manokwari is a serious concern in the conservation of the unique land snail faunas of tropical islands (Sugiura et al. 2006). It has been considered a cause of the extinction of native land snails on several Pacific and Pacific Rim islands (Sugiura & Yamaura 2009). The endemic snail genus Mandarina (Okochi et al. 2004) is thought to have declined because of P. manokwari predation on Chichijima (Chiba 2003, Ohbayashi et al. 2005, in Sugiura et al. 2006). Biological control introductions pose a serious threat to endemic land snails because both E. rosea and P. manokwari feed on any species of live gastropods, including A. fulica (Kaneda et al. 1990, Hopper & Smith 1992, Civeyrel & Simberloff, 1996, Cowie 2001, Cowie & Robinson 2003, Ohbayashi et al. 2007, in Sugiura 2009).

The introduction of a predatory flatworm P. manokwari, is considered a cause of the decline of endemic land snails on the tropical oceanic islands. Although non-target effects of E. rosea have been examined in the field (Hadfield & Mountain 1980, Hadfield et al. 1993), the effect of P. manokwari on land snails has been little examined. Snail predation of P. manokwari has only been studied in the laboratory (Kaneda et al. 1990, Ohbayashi et al. 2005, in Sugiura et al. 2006). To clarify the effect of P. manokwari on land snail survival in the field Sugiura and Okochi (2006) examined survival rates of snails experimentally placed in areas where snails are absent (ie: where P. manokwari is present) on Chichijima, Ogasawara (Bonin) Islands. They found that over 50% of the snails were dead after 3 days and  90% of the snails were dead after 11 days and that the main cause of mortality was predation by P. manokwari. In an experiment by Sugiura and colleagues (2006) snail mortality by P. manokwari predation was much more rapid than that caused by other flatworm species on Hahajima Island, where P. manokwari had not been introduced (Okochi et al. 2004). 

Although P. manokwari is known to attack land snails on the ground, whether P. manokwari attacks snails on trees remains unclear. To clarify the effect of P. manokwari on arboreal snails, Sugiura and Yamaura (2009) examined the survival rates of land snails experimentally placed on tree trunks (0.5 to 2.0 m above the ground) in a forest on Chichijima (Japan). The survival of snails experimentally placed on tree trunks with artificially created snail scent trails rapidly decreased for 7 days, and the mortality was caused by P. manokwari predation. However, snails placed on tree trunks without snail scent trails were not attacked by P. manokwari. Therefore, P. manokwari likely tracked the snail scents. We found that over 40% of the snails placed on tree trunks with snail scent trails were eaten by P. manokwari within seven days. This experiment supports the hypothesis that P. manokwari predation is an important cause of the rapid decline or extinction of native arboreal snails on Pacific islands (Sugiura & Yamaura 2009). Note that some arboreal snail species do not descend from trees to the ground (e.g., Hadfield and Mountain 1980, in Sugiura & Yamaura 2009). This poses the question “how would the ground-dwelling P. manokwari locate such arboreal snails?” Heavy rains may result in the scent of tree snails being carried down tree trunks to the ground, enabling P. manokwari to locate tree snails using the snail scent trails on tree trunks. Our experiment also indicated that an individual P. manokwari could climb a tree trunk subjected only to the water treatment, suggesting that conditions of heavy rain enable P. manokwari to be able to search for prey on tree trunks. Furthermore, some species of arboreal snails that descend from and move among trees (Cowie 1992; Chiba 1999, in Sugiura & Yamaura 2009) may leave trails (ie: chemical cues) for P. manokwari to follow up tree trunks.
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