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O

n his voyages across the Paciﬁc, Captain James Cook encountered geographically
disparate Polynesian societies,
including those living on Easter Island,
Hawai’i, and the north island of New
Zealand. These far-ﬂung communities
cultivated a South American domesticate,
the sweet potato (Ipomoea batatas). Subsequent debates concerning the timing
and nature of the dispersals of sweet
potato into and across the Paciﬁc have
proven contentious, including Thor
Heyerdahl’s famous Kon Tiki voyage from
South America to Easter Island (1). Archaeological research has now conclusively
shown that the sweet potato was introduced
to Central Polynesia by approximately A.D.
1200 to 1300 (2), most likely by Polynesian
voyagers who reached South America and
subsequently spread the crop to the widely
dispersed islands of the Polynesian triangle
(e.g., ref. 3). Now, Roullier et al. (4) use
genetic analyses (chloroplast and nuclear microsatellites) of modern and historically collected herbaria samples to
clarify longstanding questions concerning
historical dispersals of sweet potato across
the Paciﬁc. In sum, their research conﬁrms
key aspects of the “tripartite hypothesis”
for sweet potato dispersal, with major
implications beyond Oceania.
Addressing the Tripartite Hypothesis
Explorers’ accounts and archaeobotanical
records provide only a coarse-grained
historical framework for the sweet potato
in the Paciﬁc (5). Roullier et al., in PNAS
(4), demonstrate that, when these are
combined with genetic analyses of modern
and historical samples from across the Paciﬁc, a much ﬁner-grained interpretation of
the multiple dispersals of sweet potato can
be reconstructed. Roullier et al.’s ﬁndings
directly address the tripartite hypothesis,
which sequential authors have proposed to
account for the spread of different named
cultivar groups, each with different geographical origins and historical associations,
across the Paciﬁc (6–9):
a) The kumara lineage from the west coast
of South America was introduced to
Eastern Polynesia by voyagers approximately 1000 to 1100 y ago.
b) The camote lineage from MesoAmerica was introduced by Spanish galleons
sailing between the Philippines and
Mexico at approximately A.D. 1500.
c) The batata lineage from the Caribbean was circumlocuitously introduced

by Portuguese traders via Europe in the
16th century.
The sources of these sweet potato cultivar groups correspond to two recently
identiﬁed gene pools: one in the Caribbean/Central America and the other in
northwestern South America (centered
on Peru/Ecuador) (10). Each gene pool
is associated with an independent domestication event, followed by dispersal
throughout tropical America. These
regionally speciﬁc gene pools have

Roullier et al.’s research
has signiﬁcance far
beyond the sweet potato,
as well as potentially
beyond the Paciﬁc.
distinctive genetic markers that enable
the differentiation of the kumara lineage
derived from the Southern gene pool and
the batata and camote lineages derived
from the Northern gene pool.
Foremost, their research shows that the
Western Paciﬁc gene pool of sweet potato
was introduced by European voyagers and
is primarily descended from the batata and
camote lineages (Northern gene pool).
As would be anticipated based on introductions from relatively few maritime
sources, there is limited genetic diversity.
Having said this, the authors discern some
variation within the Western Paciﬁc;
namely, the contribution of the kumara
lineage (Southern gene pool) is greater in
Island Melanesia than in New Guinea and
Island Southeast Asia. This may reﬂect an
earlier or later introduction of kumara lineage sweet potatoes to Island Melanesia
through interaction with Polynesia, although the authors note limited gene ﬂow
between the eastern and western Paciﬁc (4).
Of related signiﬁcance, the sweet potato
in New Guinea is primarily descended
from batata and camote lineages (Northern
gene pool), indicating a post-European
introduction after A.D. 1500, rather than
an earlier introduction from Polynesia
(kumara lineage). Although the authors
do not pursue the point, this is highly
signiﬁcant, because it demonstrates the
“big man” social institution is almost
certainly less than 500 y old. The big man
is an archetype of cultural anthropology
(11), is characteristic of traditional highland societies in the main intermontane
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valleys of New Guinea (12), and is thought
to have become more deﬁned following
the adoption of intensive sweet potato
cultivation and pig husbandry (13). Previous cultivation in the highlands was almost certainly based on taro (Colocasia
esculenta) (14).
Modern cultivars in the Eastern Paciﬁc
gene pool are also dominated by batata
and camote lineages (Northern gene pool).
However, the authors use the analysis of
herbaria samples, including some collected
on Captain Cook’s ﬁrst voyage of 1769,
as well as those collected up to the early
20th century, to demonstrate recent replacement, or reshufﬂing, of kumara lineages by batata and camote introductions
during the past century (4). Namely, the
analysis of historically collected samples
seemingly conﬁrms the hypothesis that
kumara lineages were introduced to the
eastern Paciﬁc by Polynesian voyagers,
which archaeological evidence indicates
occurred by approximately A.D. 1200
to 1300.
Broader Implications
Roullier et al.’s research has signiﬁcance
far beyond the sweet potato, as well as
potentially beyond the Paciﬁc. Signiﬁcantly, genetic evidence for kumara lineage sweet potato in eastern Polynesia
supports other evidence for pre-European
contacts between Polynesia and western
South America (15). Parsimony suggests
Polynesian, rather than South American,
voyagers as the prime movers, given that
Polynesians colonized remote archipelagos and islands throughout the vast
Paciﬁc Ocean.
Second, the use of herbaria samples
clearly demonstrates how a reliance on
modern samples can skew genetic interpretations of long-term history. The
past two centuries have opened up vast
areas of the world to expanded spheres
of interaction and engagement, albeit
initially indirect and along localized exchange pathways. Nonetheless, new varieties of plants and breeds of animals have
been introduced, become widespread,
and replaced more traditional gene pools.
Problematically, most genetic studies are
reliant on the interpretation of modern
samples because of the difﬁculties in

Author contributions: T.D. wrote the paper.
The author declares no conﬂict of interest.
See companion article on page 2205.
1

E-mail: t.denham@latrobe.edu.au.

www.pnas.org/cgi/doi/10.1073/pnas.1221569110

fying the long-term history of Polynesia
and New Guinea, they also demonstrate
the rates with which domesticates can
be adopted by traditional societies, and
the rates of resultant social transformations. Similar types of introduction and
dispersal occurred before and after
European colonization in many areas of the
world, yet most are poorly understood.

There is often a lack of multidisciplinary
evidence, including the archaeological
ﬁndings to provide a chronology for
genetic results. There is also another
recurrent problem; the connectivities,
transformations, and dynamism of traditional societies in many areas of the world
continue to be underestimated for periods
before European exploration.
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extracting ancient DNA in many contexts
(examples of exceptions are provided in refs.
16–18); however, herbaria, museum, and
other samples offer excellent and often
underused opportunities for historic genetic research as proxies for more ancient
distributions.
Finally, not only do these ﬁndings (4)
have substantive implications for clari-

