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The woolly mammoth is not only the most iconic Ice Age
species but also one of the best candidates for genetic and
genomic studies given the abundance of permafrost fossil
material. Being widespread and abundant during the late
Pleistocene, it disappeared from most of its geographical
range at ca. 11,000 years before present (BP; Lister and
Stuart, 2008) and finally became extinct at ca. 3,500 years
BP on Wrangel Island (Vartanyan et al., 1993).

Using mitochondrial DNA (mtDNA) variation from the
species’ holarctic distribution over the last 200,000 years,
we revealed a complex history of demographic changes,
range expansions and genetic turnovers (Palkopoulou et
al., 2013). In particular, we found that Europe was inhabited
by a previously undocumented major mtDNA lineage up to
ca. 34,000 years BP when it was replaced by another major
mtDNA lineage. Moreover, we recovered genetic signals
of population expansions at ca. 121,000 years BP, close to
the time when the previous interglacial period, the Eemian,
came to an end. Our data further support a following
demographic expansion at ca. 66,000 years BP that led to
the colonization of Eurasia by the North American mtDNA
lineage. This event appears to coincide with the first time
that the Bering Land Bridge became exposed since the
penultimate glacial period (Hu et al., 2010). Levels of genetic
variation through time depict a dramatic drop in effective
population size towards the end of the last Ice Age. These
findings suggest that climate induced environmental
changes, such as warm periods and sea-level changes could
have been instrumental in shaping the demographic history
of the woolly mammoth. The role of climate on the woolly
mammoth’s final extinction still remains under debate
(Lorenzen et al.,, 2011; MacDonald et al., 2012); however,
our results indicate that climatic changes could have
contributed to the disappearance of the species from most
of its distribution. Genomic data from the last surviving
population are anticipated to help us resolve the mystery of
the woolly mammoth’s final extinction.
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