






was carried out to encompass a range of geographic,
taxonomic and environmental contrasts (Fig. 1).

Placostylus �bratuswas collected from three locations
on Grande Terre (Forêt Nord, Mt Koghis and Aoupini �e)
where it is allopatric with respect to P. porphyrostomus.
The three locations differ in altitude, temperature and
precipitation. Populations of Placostylus �bratuson two
islands were also sampled; these represent a dwarf
form on one of the Loyalty Islands (Ouv �ea), and several
locations on Ile des Pins where the snails are sympatric
with P. porphyrostomus. Similarly, Placostylus porphyrosto-
mus was collected from three locations in western
Grande Terre where the snails are allopatric, two from
coastal areas (Nekoro and M�epouiri) and one inland
site (Pindai). Populations were also sampled from sev-
eral locations on Ile des Pins. Placostylus caledonicuswas
sampled from four locations in the north of Grande
Terre, but three of these sites did not contain live snails
and provide only morphometric shell data. Thus, three
northern populations (Grande For ^













Environmental modelling

We expected that morphological variation in Placostylus

resulting from local adaptation would strongly correlate

with environmental variation but that neutral genetic

variation would be partitioned independently. To exam-

ine this, we compared the neutral genetic data with the

environmental data and then morphological data. No

environmental variables were found to have a relation-

ship with neutral genetic variation (t-value: <1.395, P-

value: >0.1). A model with variable intercepts compar-

ing pairwise genetic distance (FST) to morphometric dis-

tance (PC1 and PC2) was also nonsignificant (t-value:

1.258, P-value: 0.224; t-value: �





isolated lineages via the same selective forces, and a

lack of correlation between phenotype and neutral

markers or geographic distance.

Within the New Caledonian Placostylus snails studied

here, shell shape and genetic data are largely concor-

dant, supporting five distinct lineages where two spe-

cies had previously been recognized based on soft

tissue traits (Neubert et al. 2009). Ile des Pins is the only

currently known region within New Caledonia where

two Placostylus species exist in sympatry. MtDNA and

nuclear SNP data reveal strong genetic signal for sepa-

ration between the two described species here, P. fibra-

tus and P. porphyrostomus. In line with this, geometric

morphometric analysis of Ile des Pins snails also

revealed distinct phenotypic clusters concordant with

current taxonomy and genotypic clusters. The success-

ful discrimination of individuals into species based on

just shell morphometrics is strong evidence that neither

shell plasticity nor hybridization is blurring the pheno-

typic distinction of these two taxa. Ecological differ-

ences between the two species have yet to be formally

described, but fine-scale habitat partitioning as has been

described in other sympatric snail species (e.g. Partula)

is possible (Johnson et al. 1993; Murray et al. 1993). On

Ile des Pins, Placostylus porphyrostomus might be more

common in dryer coastal areas, while P. fibratus is pre-

dominantly found in denser inland forest (Brescia 2011)

although our sampling included individuals of both

species from the same sites (e.g. Gadgi). Despite the

clear genetic and morphological clustering revealed, we

also detected evidence for low levels of gene flow

between the two species on Ile des Pins in the mtDNA
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