Ancient DNA analysis explains spread of
domestic goats from fertile crescent into
Caucasus
13 June 2016
from the Fertile Crescent around 7,500–8,000 years
ago. This finding corresponds with archeological
evidence showing sudden large cultural changes
associated with the introduction of agriculture in this
area.

Ancient goat bone used for DNA analyses. Credit:
Göytepe

Nagoya University-based researchers analyze
ancient DNA of Neolithic domestic goats to reveal
that the goats were introduced into the Southern
Caucasus from the Fertile Crescent during the
early sixth millennium BC, probably alongside
establishment of trade links or population
movement.
Domestic goats first appeared in the Fertile
Crescent, in modern-day Iran and Turkey, around
10,000 years ago through domestication of the
Bezoar wild goat. However, as this wild goat
species is distributed across a large part of the
Middle East, it is still unclear whether all domestic
goats in this region descend from a single
domestication event, or if multiple domestications
occurred.
A research team based at Nagoya University and
including members in Tokyo and Azerbaijan has
revealed that goats were first introduced into the
Southern Caucasus, in present-day Azerbaijan,

Genetic sequencing technology combined with the
ability to extract and isolate ancient DNA lets
researchers obtain detailed information about
ancient organisms, and compare them with their
modern equivalents. This is particularly useful for
studying animal and plant domestication and
finding wild species that are the ancestors of
present-day domestic animals and plants. The
research team focused this technology on domestic
goats, building on earlier findings about their main
wild ancestor, and the location and timing of their
initial domestication, to provide more details about
how goats were distributed throughout the Middle
East.
In the study, reported in the International Journal of
Osteoarchaeology, the researchers extracted and
sequenced DNA from goat bones obtained from
excavations at early agricultural settlements in
Azerbaijan, and which radiocarbon dating revealed
to be 7,500–8,000 years old. They then compared
the DNA sequences with those of present-day
domestic and wild goats from the same geographic
region, as well as those of other Neolithic goats
reported in previous studies.
"Our analysis of mitochondrial DNA showed that
the haplotypes of the present-day and Neolithic
domestic goats in the Southern Caucasus
matched," coauthor Keiko Ohnishi says. "Yet they
didn't match the haplotype of the wild goats of the
same region, suggesting that these wild goats are
not the ancestors of the region's domestic goats.
The genetic match between domestic goats in the
Southern Caucasus and wild goats in the Fertile
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Crescent suggests goats were not domesticated
independently in the Caucasus, but rather that
already-domesticated goats were introduced."
By combining the genetic results with archeological
findings from excavations at the two sites in west
Azerbaijan, the research team also drew some
wider conclusions about a period of relatively rapid
social change in the region.
"The sites where these bones were found are the
earliest agricultural settlements in the Caucasus.
Other novel signs of agriculture and cultural
artifacts also suddenly started to appear in what
were hunting-and-gathering areas," lead author
Seiji Kadowaki says. "This ties in well with the
introduction of domesticated goats from the Fertile
Crescent around the same time, suggesting that
populations moved or indigenous hunter-gatherers
in the Caucasus accepted agricultural lifestyles
from the Fertile Crescent about 7,500–8,000 years
ago."
The study provides useful information about the
spread of agriculture and domesticated animals
throughout the Middle East, which appears to have
been accompanied by the spread of other cultural
practices. It also provides a foundation for further
studies unravelling the relative contributions of
human population movements and the adoption of
novel practices by indigenous groups to the spread
of domesticated animals.
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