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1Museum of Zoology, Department of Ecology and Evolutionary Biology, The University of Michigan,

1109 Geddes Avenue, Ann Arbor, MI 48109-1079, USA
2International Partulid Conservation Programme, B.P. 2407, Papeete, Tahiti, Polynésie française
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Inter-archipelago exchange networks were an important aspect of prehistoric Polynesian societies. We

report here a novel genetic characterization of a prehistoric exchange network involving an endemic Pacific

island tree snail, Partula hyalina. It occurs in the Society (Tahiti only), Austral and Southern Cook Islands.

Our genetic data, based on museum, captive and wild-caught samples, establish Tahiti as the source island.

The source lineage is polymorphic in shell coloration and contains a second nominal species, the dark-

shelled Partula clara, in addition to the white-shelled P. hyalina. Prehistoric inter-island introductions were

non-random: they involved white-shelled snails only and were exclusively inter-archipelago in scope.

Partulid shells were commonly used in regional Polynesian jewellery, and we propose that the white-shelled

P. hyalina, originally restricted to Tahiti, had aesthetic value throughout these archipelagoes. Demand

within the Society Islands could be best met by trading dead shells, but a low rate of inter-archipelago

exchange may have prompted the establishment of multiple founder populations in the Australs and

Southern Cooks. The alien carnivorous land snail Euglandina rosea has recently devastated populations of

all 61 endemic species of Society Island partulid snails. Southern Cooks and Australs P. hyalina now

represent the only unscathed wild populations remaining of this once spectacular land snail radiation.
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1. INTRODUCTION
The epic settlement of Remote Oceania by Austronesian-

speaking peoples, commencing approximately 3100 BP,

represents one of the most notable episodes of long-

distance colonization in human history (Kirch 2000). It

has long attracted intense scholarly interest and is being

studied using a collective multidisciplinary approach that

encompasses archaeological, palaeoecological, ethno-

graphic, linguistic and genetic lines of evidence (Hurles

et al. 2003). Recent genetic analyses have focused not only

on Polynesian human populations (Gibbons 2001;

Pierson et al. 2006) but also on synanthropic/commensal

biota, including plants (Clarke et al. 2006), animals

(Matisoo-Smith & Robins 2004; Storey et al. 2007) and

bacteria (Falush et al. 2003).

Commensal models are now widely, and successfully,

used in the study of prehistoric Polynesia. Recent genetic

studies (including archaeological samples) of the Pacific

rat (Rattus exulans; Matisoo-Smith & Robins 2004) and

the domesticated chicken (Gallus gallus; Storey et al. 2007)

have, respectively, tested hypotheses of initial human

expansion into Remote Oceania and of pre-Columbian

contact with the New World. However, all of the

commensal taxa studied to date are exotic introductions
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to Remote Oceania and therefore lack a robust, within-

basin, phylogeographic signature. This acts to undermine

their utility for inferring geographically fine-scale pre-

historic connections, e.g. it is not possible to identify

source islands/archipelagoes for the introduced New

World G. gallus lineage (Storey et al. 2007). Although

R. exulans genetic variation has been used to infer broadscale

prehistoric Polynesian interactions (Matisoo-Smith et al.

1998), its predominant mitochondrial (mt) haplotype

(no. 9) in Remote Oceania has a basin-wide distribution

(Matisoo-Smith & Robins 2004), implying that additional

sampling could significantly alter specific inferences of

inter-island and inter-archipelago connectivity.

Regular inter-island and inter-archipelago exchange

networks are thought to have been a critical aspect of

prehistoric Polynesian societies (Hage & Harary 1991;

Irwin 1992). Empirical evidence for such prehistoric

exchange networks requires that a putatively translocated

item, encountered in an exotic and dated context,

be attributable with confidence to a source island/

archipelago, e.g. traded stone tools may be geographically

sourced using geochemical analyses (Weisler 1998).

Endemic Pacific island organisms are more likely to

possess a within-basin phylogeographic structure, and it

may therefore be possible to use molecular genealogies to

identify source islands/archipelagoes for endemic taxa

putatively translocated by prehistoric Polynesians, e.g.

the lorikeet (Vini kuhlii; Watling 1995), the fruit bat

(Pteropus tonganus; Weisler et al. 2006) and the land snail
This journal is q 2007 The Royal Society
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Figure 1. Map of the south-central Pacific showing the seven islands inhabited by P. hyalina (indicated by the white shell icons).
Note that, on Tahiti, the lineage which P. hyalina belongs to also contains snails with non-white shell coloration, traditionally
classified as Partula clara (indicated by the dark shell icon). An area cladogram is superimposed on the map to indicate the
respective distributions of three multi-archipelago mitochondrial haplotypes, each found on Tahiti and on a discrete subset of
the other islands.
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(Partula hyalina; Garrett 1880, 1881, 1884; Pilsbry

1909–1910; Crampton 1916, 1932).

The predominantly arboreal land snail family Partuli-

dae is endemic to tropical Pacific islands and ranges over

10 000 km of Oceania from Belau and the Marianas in the

northwest to the Marquesas, Austral and Society Islands

in the southeast (Cowie 1992). Individual tree snails rarely

dispersemore thana few metres during their lives (Murray &

Clarke 1984) and most species, including 59 of 61

described Society Islands taxa (Pilsbry 1909–1910), are

restricted to single islands (Cowie 1992). Partula hyalina, a

distinctive white-shelled species, is the only partulid with a

multi-archipelago distribution (Garrett 1880; Pilsbry

1909–1910; Crampton 1916). It occurs on seven islands

distributed among three neighbouring south-central

Pacific island groups: the Society (Tahiti only), Austral

(Rurutu, Tubuai, Raivavae and Rimatara) and Southern

Cook Islands (Mangaia and Mauke; figure 1). In addition

to being geographically disjunct, the seven islands

inhabited by P. hyalina are heterogeneous in terms of

geological origin, age and ecology. For instance, Tahiti

belongs to a linear volcanic chain (Hildenbrand et al.

2004) that is distinct from the Southern Cook–Austral

volcanic chain complex (Bonneville et al. 2002). Mangaia

contains the oldest exposed volcanic rocks, at an estimated

19.3 Ma (Turner & Jarrard 1982), on the Pacific Plate,

whereas Tahiti’s main shield is dated 0.87–1.4 Ma

(Hildenbrand et al. 2004). Mangaia, Mauke and Rimatara

lack the classic ‘high island’ rainforest ecosystem that

comprises typical partulid habitat (Crampton 1916) and

much of their land mass is composed of raised fossilized

reef limestone platforms known as makatea.

A number of lines of evidence support the attainment

of P. hyalina’s multi-archipelago distribution prior to

European/American contact in the late eighteenth and
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early nineteenth centuries. Archaeological studies of

prehistoric, human-associated, rockshelter strata have

found P. hyalina shells on Tahiti (Orliac 1997) and Partula

spp. shells on Mangaia (Kirch et al. 1995). The latter

record is significant because P. hyalina is the only partulid

that occurs on Mangaia (Garrett 1881; Crampton 1916).

The earliest Austral Islands record we are aware of is the

1828 collection of P. hyalina on Rurutu, its type locality

(Broderip 1832; St John 1940).

Partula hyalina’s multi-archipelago distribution gener-

ated considerable interest and speculation among early

Pacific island malacologists and it was variously attributed

to convergent evolution (Garrett 1880), a now untenable

(Duncan & McDougall 1976) sunken continent

hypothesis (Garrett 1880; Pilsbry 1909–1910; Crampton

1916, 1932) and prehistoric human transfer (Pilsbry

1909–1910; Crampton 1916) from ‘its headquarters’ in

the Australs to the other three islands (Crampton 1932).

However, recent phylogenetic analysis (Lee et al. 2007)

has revealed the unambiguous in situ genealogical roots of

Tahitian P. hyalina populations involving a very close

evolutionary relationship with the endemic Tahitian

nominal species Partula clara. This result is unsurprising

because Tahiti is the only island where P. hyalina co-occurs

with congeners (Kondo 1968) and Crampton (1916)

could reliably distinguish it from P. clara only on the basis

of shell coloration.

The goal of our study was to provide a genealogical

perspective of P. hyalina’s multi-archipelago distribution in

order to gain new insights into the genesis of its most

unusual biogeography. This required genotyping a com-

prehensive sampling of P. hyalina and P. clara genetic

diversity in Tahiti, the putative source island, as well as

samples of P. hyalina from all six putative founder

populations in the Cooks and Australs. The former



Table 1. Nominal taxonomic identity of the snails genotyped in this study, together with the number of sampling locations,
individuals sequenced and haplotypes recovered per island.

taxon archipelago island
no. of locations
sampled

no. of snails
sequenced

no. of haplotypes
obtained

Partula clara Pease 1864 Society Islands Tahiti 18 67 14
Partula hyalina Society Islands Tahiti 17 64 16
Broderip 1832 Austral Islands Rurutu 4 4 3

Tubuai 1 1 1
Raivavae 2 3 1
Rimatara 1 5 2

Cook Islands Mauke 2 4 1
Mangaia 5 6 1
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objective has been complicated by the recent mass

extirpation of Society Island tree snail populations

following the deliberate introduction of the alien carnivor-

ous land snail Euglandina rosea (Clarke et al. 1984; Cowie

1992; Coote & Loève 2003). Scattered remnant popu-

lations of P. hyalina and P. clara persist in some Tahitian

valleys (Coote 2007), a few captive lineages have been

established (Pearce-Kelly et al. 1997) and a historical

museum collection of Tahitian tree snail tissues is available

that pre-dates introduction of the predator (Lee et al.

2007). Combining museum, captive and relict wild

samples enabled us to genotype a total of 131 P. hyalina

and P. clara snails collectively sourced from 30 Tahitian

valley populations over a 36-year period. Although this

falls short of a comprehensive sampling of historical

Tahitian populations (Crampton 1916 recorded P. hyalina

from 51 Tahitian valleys), it is sufficient to look mean-

ingfully for the genetic signature of putative anthropogenic

introduction from Tahiti to the Cooks and Australs.

Genetic diversity in the recipient islands should represent

a subsampling of Tahitian diversity and at least some of the

Cook and Austral snails should exhibit genotypes identical

to those of Tahitian snails.
2. MATERIAL AND METHODS
(a) Sampling

Summary sampling data are presented in table 1 showing the

nominal taxonomic identity of the snails genotyped, the

numbers of sampling locations, individuals sequenced and

haplotypes recovered per island. A more detailed sampling

table is provided in the electronic supplementary material

(table 1 in the electronic supplementary material) which

shows specific location data for each snail and haplotype.
(i) Tahiti

From June to August 1970, collections of P. hyalina

(50 individuals) and P. clara (53 individuals) were made at

20 sampling stations, incorporating a total of 16 valleys in

both Tahiti-Nui and Tahitit-Iti, by J.B.B. and associates

(table 1 in the electronic supplementary material). Specimens

were identified in the field using Crampton (1916) taxonomic

descriptions. They were airmailed alive to the University of

Michigan Museum of Zoology (UMMZ), where they were

dissected, their foot tissues individually lyophilized and the

shells retained as vouchers (table 1 in the electronic

supplementary material). The lyophilized samples have

been stored at the UMMZ since 1970 at K208C and we

genotyped all of them.
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Captive Tahitian P. hyalina (four individuals) and P. clara

(eight individuals), supplied by the International Partulid

Conservation Programme, were also genotyped (table 1 in the

electronic supplementary material). These specimens were

descendents of snails captured in 1995 from remnant

Tahitian populations: two locations for P. clara and one for

P. hyalina. They had died in captivity at London Zoo and had

been preserved in 95% alcohol.

A total of 10 P. hyalina and 6 P. clara remnant wild snails

were sampled by one of the authors (T.C.), between

September 2004 and January 2006, from scattered remnant

surviving populations in 13 Tahitian valleys (table 1 in the

electronic supplementary material). Non-lethal biopsies of

posterior foot tissue (Thacker & Hadfield 2000) from these

snails were preserved in 95% ethanol and airmailed to the

UMMZ for genotyping.

(ii) Cook and Austral Islands

Over a 5-year period, specimens of P. hyalina from the Austral

and Cook Islands were sampled, preserved in ethanol and

airmailed to the UMMZ for genotyping (table 1; see table 1 in

the electronic supplementary material for details).

(b) Molecular methods

Total genomic DNA was isolated using a DNeasy Tissue Kit

(Qiagen, Valencia, CA, USA) according to the manufac-

turer’s instructions. A 655 nucleotide (nt) mt cytochrome c

oxidase subunit I (COI ) target fragment was amplified with

GoTaq DNA Polymerase (Promega, Madison, WI, USA)

using the ‘universal’ (Folmer et al. 1994) primer pair

LCO1490/HCO2198 and a negative control (no template)

was included in each amplification run. After 2 min

denaturation at 958C, an initial annealing temperature of

538C was decreased by 18C per cycle (30 s denaturing at

958C, 40 s annealing and 1 min extension at 728C) until the

final annealing temperature (458C) was reached and sub-

sequently maintained for an additional 30 cycles. Double-

stranded products were isolated on 1% agarose gel, excised

over UV light and extracted using a QIAquick Gel Extraction

Kit (Qiagen). Both strands of the amplified fragments were

directly cycle sequenced, using the PCR primers, by the

University of Michigan’s Sequencing Core Facility.

(c) Phylogenetic analyses

The resulting chromatograms were edited by comparing both

strands using SEQUENCE NAVIGATOR v. 1.0.1 (Applied

Biosystems, Foster City, CA, USA). COI sequences were

aligned easily due to the absence of indels. Maximum-

likelihood (ML) analyses were performed using PAUP�
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v. 4.0b10 (Swofford 2003) under the K81ufCI model of

sequence evolution, the best-fit model selected by the Akaike

information criterion implemented in MODELTEST v. 3.7

(Posada & Crandall 1998). Maximum parsimony trees were

first heuristically searched (100 random stepwise additions

and tree bisection–reconnection (TBR) branch swapping),

and using one of the MP trees as a starting tree, heuristic ML

searches were executed with TBR branch swapping and all

parameter values estimated. Bootstrap support values

(Felsenstein 1985) were generated using a fast heuristic

search with 100 replicates. Using PAUP�, ML-corrected

pairwise distances among all haplotypes were calculated, with

the same set of parameter values used above, to estimate

sequence divergence rate.
–0.001 substitutions/site

(4)

Figure 2. Unrooted maximum-likelihood network of 28
mitochondrial COI haplotypes (655 nt) obtained from 154
P. hyalina and P. clara snails genotyped for this study. Each
terminal circle represents a single haplotype, sized according
to its relative abundance and shaded to reflect the shell
coloration of the snail(s) bearing that haplotype: dark for
P. clara individuals (present in Tahiti only) and white for
P. hyalina individuals (present on all seven islands).
Haplotypes of non-Tahitian snails are labelled with island-
specific abbreviations: RR, Rurutu; RM, Rimatara; RV,
Raivavae; MK, Mauke; TB, Tubuai; MG, Mangaia.
Haplotypes of Tahitian snails, which make up the large
majority, are unlabelled. Three multi-archipelago haplotypes,
present on Tahiti and at least one of the other islands, are each
indicated with an asterisk. Numbers on internal branches
indicate ML bootstrap values. See electronic supplementary
materials for sampling locality and voucher information of
each haplotype.
3. RESULTS
Figure 2 graphically represents a genealogical assessment

of the Cook and Austral P. hyalina relative to museum,

captive and remnant wild Tahitian P. hyalina and P. clara

samples. Note that multiple mt haplotypes, in all primary

network domains, were shared by P. hyalina and P. clara

snails, indicating that these two nominal species represent

a discrete polymorphic lineage (Lee et al. 2007). Of the 23

Cooks and Australs P. hyalina genotyped, 19, collectively

distributed among all 6 putative founder island popu-

lations (Mauke, Mangaia, Rimatara, Rurutu, Tubuai and

Raivavae), exhibited genotypic identity with one of three

Tahitian P. hyalina/clara haplotypes (figure 2). In all the

three cases, co-clustering one- to two-step mutational

derivatives were exclusively Tahitian (figure 2), a result

consistent with a Tahitian origin for each multi-

archipelago haplotype. These data strongly corroborate

Tahiti as the source island and the Cook and Austral

P. hyalina populations as founders.

Not all founder island population P. hyalina samples

displayed genetic identity with Tahitian reference

sequences. One snail from Rimatara and three from

Rurutu yielded three haplotypes that lacked close

mutational derivatives among snails sampled not only in

Tahiti but also in Rimatara, Rurutu and the other four

islands. These three haplotypes did not form a discrete

clade and positioned topologically within the Tahitian

network. We therefore assume that they stem from

Tahitian source populations that are not represented in

our necessarily incomplete sampling of that island’s

historical diversity.

With the exception of Rurutu, snails in each founder

island shared a multi-archipelago haplotype with at least

one other founder population, in addition to the Tahitian

source, e.g. MangaiaCRimataraCTubuai, MaukeC
Raivavae (figures 1 and 2). This raises the possibility of

secondary introductions of P. hyalina among these

recipient island sets. However, an exclusive secondary

introduction involving Mauke and Raiavave seems

unlikely on grounds of geographical remoteness (figure 1),

and we cannot rule out other explanations such as

independent introductions from the same Tahitian source

population, inadequate sampling and/or differential line-

age sorting among previously homogeneous founder

island populations.

Our molecular data (figure 2) reveal that Tahitian

P. hyalina lineages established founder populations on

each of the six Cook and Austral Islands within the time
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frame of a single mutational substitution of our mt gene

marker. The oldest known rocks on Tahiti dated 1.4 Ma

(Hildenbrand et al. 2004) and P. hyalina and P. clara

collectively form a discrete colonizing Tahitian lineage

(Lee et al. 2007) with sister lineages on Moorea

(Goodacre & Wade 2001). ML-corrected pairwise

distances among Tahitian P. hyalina and P. clara mt

genotypes range up to 46 inferred substitutions

(7% divergence). Assuming that this represents up to

1.4 Ma of accumulated genetic change, it yields a mean

estimate of 30 kyr per substitution (5% divergence per

Ma), a high but plausible rate for land snail mt genes

(Davison 2002). Our genetic data therefore indicate that

Tahitian P. hyalina snails successfully colonized Mauke,

Mangaia, Rimatara, Rurutu, Tubuai and Raivavae at some

point(s) in time within the past 30 000 years.

Another approach to reconstructing inter-archipelago

P. hyalina transfers involves placing the three multi-

archipelago haplotypes within Tahiti to determine whether

they were sourced from the same, neighbouring or

disjunct valleys. However, figure 3 reveals that it is not

possible to infer Tahitian source valleys with confidence.

Two of the three multi-archipelago haplotypes, carried by

nominal P. hyalina and P. clara snails, occurred in multiple,
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geographically disjunct Tahitian valleys and it is probable

that their respective historical distributions encompassed

additional valleys. The third multi-archipelago haplotype

was present in a P. clara population in the remote interior

of the island (figure 3), an unlikely source for inter-

archipelago introduction.
4. DISCUSSION
Our data provide a number of important new insights into

the enigmatic multi-archipelago distribution of P. hyalina.

They rule out convergent evolution as a possible

explanation, establish Tahiti as the source island and the

other six as founder islands, and suggest that all six

founders received live colonizing snails (directly or

indirectly) from Tahiti within the past 30 kyr. These

data, in conjunction with archaeological evidence for a

prehistoric multi-archipelago distribution (Kirch et al.

1995; Orliac 1997), provide a compelling case for the

introduction of this snail from Tahiti to the Australs and

Cooks by prehistoric Polynesians.

The P. hyalina results are important because they

provide qualitatively new material evidence of directional

interaction among these central Eastern Polynesian

archipelagoes. They complement and reinforce earlier

material reconstructions of known (Cooks, Societies) or

suspected (Cooks, Societies, Australs) regional interaction

spheres inferred from geochemically sourced stone tools

(Weisler 1998). The Tahiti–Austral linkage is particularly

interesting because the latter islands have been relatively

understudied archaeologically (Kirch 2000). The

presence of P. hyalina on four Austral Islands, together
Proc. R. Soc. B (2007)
with the evidence of a genetically exclusive Rurutu–

Tahiti linkage involving haplotypes from more than

one topological domain (figure 2), is consistent with

multiple prehistoric episodes of Tahiti–Austral interaction

involving directional transfer of live snails.

Although P. hyalina’s multi-archipelago distribution is

unique among partulids, there are many well-documented

cases of synanthropic land snails that became widely

distributed among Pacific island archipelagoes during

Polynesian prehistory (Kirch & Hunt 1993; Kirch et al.

1995; Kirch 1996; Orliac 1997; Preece 1998; Weisler

1999). These other cases differ markedly from P. hyalina in

that they are all exotic introductions to Remote Oceania,

are typically much smaller in body size, occur in

association with introduced exotic food plants and have

spread extensively throughout a large number of archipe-

lagoes. For instance, Gastrocopta pediculus is approximately

3 mm in size, occurs in nearly every inhabited atoll and

high island in Oceania (Pilsbry 1909–1910), where it is a

constituent of Polynesian archaeological strata (Kirch

1973; Preece 1998; Weisler 1999), and is thought to

have been inadvertently introduced in association with

cultigen root stock carried by early human colonists

(Weisler 1999).

Prehistoric Polynesians introduced two broad

functional groups of organisms to the islands they settled:

targeted organisms of material value, such as food crops

and animals, and inadvertently translocated organisms,

such as G. pediculus, often associated with the former

group. Garrett (1881), Pilsbry (1909–1910) and Crampton

(1916, 1932) considered only P. hyalina as a possible

member of the latter category, although they were well
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aware of its many exceptions to the typical profile of Pacific

island synanthropic land snails in terms of its ecology,

body size and geographical distribution. In particular, they

puzzled over the contrast between its multi-archipelago

range extending over 1000 km and restricted distribution

in the Society Islands: present throughout Tahiti and

absent from the other Society Islands including Moorea, a

mere 17 km away. On the spatial scale of its home

archipelago, the Society Islands, P. hyalina’s distribution

pattern (single-island endemic) is typically partulid. In

contrast, on the spatial scale of regional archipelagoes, its

distribution pattern is more characteristic of exotic

synanthropic land snails.

Polynesian cultures have long used mollusc shells as

integral components of traditional jewellery and orna-

mentation (Neich & Periera 2004) and, prior to the recent

mass extinction of Society Island partulids, local Poly-

nesian communities made extensive use of a wide variety

of colour morphs present among this archipelago’s 61

partulid species for shell lei manufacture (Coote & Loève

2003). Apart from an isolated subpopulation of Partula

varia on Huahine (Goodacre 2002), P. hyalina is the only

white-shelled member of its genus and it has a distinct

aesthetic appearance—Broderip (1832) made a specific

mention of its ‘elegant’ appearance in his four line species

description. As recently as 2002, lei-containing P. hyalina

shells were being produced for sale on Rurutu

(B. Fontaine & O. Gargominy, personal observation).

We propose a new model of anthropogenic transfer for

P. hyalina that assumes it to have been deliberately

introduced, for its ornamental aesthetic utility, from Tahiti

to the Cooks and Australs. Our model assumes that, in

early Polynesia, this species was initially restricted to Tahiti

but that its shells had aesthetic value throughout a regional

interaction sphere incorporating the Society, Austral and

Southern Cook Islands. Snail shells are relatively imper-

ishable, and demand outside of Tahiti would be most

conveniently met by trading shells, rather than by live

snails. We assume that transportation costs increased, and

frequency of trading contact decreased, with distance from

Tahiti. The cost/value/novelty of traded P. hyalina shells

would therefore be minimal in Moorea, which engaged in

almost daily trading activity with Tahiti (Garrett 1881),

intermediate in the rest of the Society Islands and maximal

in the distant Austral and Cook Islands. An equivalent

geographical gradient would also exist concerning

motivation levels for transporting live P. hyalina from

Tahiti and establishing founder populations. There are

parallels here with the modern marketing of ‘hot products’

(Stock & Balachander 2005), especially so for fashion

items for which scarcity often acts to enhance their

perceived value (Pesendorfer 1995). Once founder

populations were established in the Australs and Cooks,

we expect that local production replaced importation of

shells from Tahiti and that increased availability acted to

erode their novelty-fuelled aesthetic status.

The most attractive aspect of the model is its

explanatory power vis-à-vis this snail’s paradoxical distri-

bution pattern: absent from the neighbouring islands in

the source archipelago and present in multiple islands of

distant recipient archipelagoes. It also explains the shell

colour bias observed in the founder populations: the

polymorphic Tahitian source lineage contains snails with a

spectrum of light-to-dark brown shell phenotypes
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(P. clara) and white shell phenotypes (P. hyalina), but the

six recipient islands were seeded only with the latter

(figures 1 and 2). The assumptions made are largely

unproblematic: long-distance trade in prehistoric Poly-

nesia was strongly motivated by the pursuit of ‘luxury

goods’ including shell ornaments (Hage & Harary 1991),

and records of P. hyalina shells on Rarotonga (where the

species does not occur) were attributed by Crampton

(1916) to inter-island trading by Polynesians. Although we

lack records of inter-island/archipelago trading of live

snails, indirect evidence of those is present in the multi-

archipelago genealogy (figure 2) and the Tangatatau

Rockshelter excavations on Mangaia provide an indepen-

dent temporal reference point (Kirch et al. 1995). Further

archaeological work on Mauke, Rimatara, Rurutu, Tubuai

and Raivavae may flesh out the temporal sequence of this

species’ introduction to the recipient islands.

Partula hyalina was but one of a large number of exotic

synanthropic species introduced by prehistoric Polyne-

sians to the Austral and Southern Cook Islands. Unlike

the majority of these introductions, this snail’s status as a

Pacific island endemic species gives it a robust regional

phylogenetic frame of reference. This feature provides new

insights into a prehistoric regional interaction sphere and

it also has an important present-day conservation legacy.

The alien carnivorous land snail E. rosea has recently

devastated natural populations of all 61 endemic species of

the Society Island partulid snails (Coote & Loève 2003).

This rich malacofauna represented approximately 50% of

partulid nominal species diversity, a remarkable fraction

for one archipelago considering that Partulidae ranges

over 10 000 km of Oceania (Cowie 1992). The only

unscathed wild populations remaining of this spectacular

endemic land snail radiation are the founder island

populations of P. hyalina, all products of a prehistoric

Polynesian exchange network that linked these

archipelagoes.

This work was supported by NSF DEB-0425984 award (to
D.Ó.F. and J.B.B.) and a La Direction de l’Environnement
de Polynésie Française grant (to T.C.). Our thanks go to
G. Lindsay for lyophilizing the 1970 Tahitian snail samples
and Gerald McCormack for supplying the Mangaia P. hyalina
specimens.
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