
 

A human fossil species in western Europe
could be close to a million years old
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First direct dating of an early human tooth confirms the antiquity of
Homo antecessor, western Europe's oldest known human fossil species.

A previous find from the unit TD6 of Atapuerca Gran Dolina
archaeological site in northern Spain has yielded more information about
our early human lineage. An international team of researchers from
Australia, China, France and Spain has conducted the first direct dating
study of a fossil tooth belonging to Homo antecessor (H. antecessor), the
earliest known hominin species identified in Europe.

The study shows that H. antecessor probably lived somewhere between
772 000 and 949 000 years ago. These new results are consistent with
previous indirect estimates based on the dating of the sediments and
associated animal fossil teeth. This early human species might also be
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the last common ancestor of Homo neanderthalensis and Homo sapiens,
or very close to the point where these modern and archaic lineages are
believed to have diverged (550-765 thousand years ago). The team
explain their findings in a recent paper led by Dr. Duval from the
Australian Research Centre for Human Evolution at Griffith University,
Australia, and published in the journal Quaternary Geochronology.

The Atapuerca cave system is one of the richest sites in early human
fossils and stone tools in the world. Gran Dolina TD6, the site in
Atapuerca where the tooth comes from, has yielded about 160 human
fossils since the 1990s, all believed to belong to one species, H.
antecessor. The fossil tooth's great age ruled out carbon dating as a
means of determining its age. Instead, the researchers adopted a cutting-
edge approach used recently on much younger human teeth. The
approach combined two methods: electron spin resonance (ESR) and
uranium-series (U-series) dating. A few older human fossils have been
found in other sites across Western Europe. However, unlike the TD6
specimens, they couldn't be attributed to a given fossil human species.

The challenges of direct dating

ESR measures the natural radiation absorbed by a material since its
formation. Before applying this method, the researchers used U-series
dating to ensure that the tooth's uranium concentrations were
homogeneous overall and there was no uranium leaching from the dental
tissues. However, despite the tooth's suitability, this approach presented
certain challenges.

The first challenge arose from an earlier μCT scan of the fossil, which
added to the radiation dose it had absorbed over time. Using scan data
from a modern human tooth as a comparison, the researchers calculated
an X-ray dose of about 1 % of the geological dose. This bias was taken
into account when calculating the tooth's age.
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Additionally, whereas carbon dating only requires the sample itself to be
analysed, the combined ESR–U-series approach needs sediment from
the area around the fossil. But when the fossil was found in 2004, no
such material had been collected. The problem was overcome by taking
different measurements and sediment samples from the site based on
spatial and stratigraphic data kept in the excavation database.

The researchers' analyses also yielded an unexpectedly high
concentration of uranium in the enamel layer of the tooth. However,
further investigation located the contamination in the dentine, the dental
tissue beneath the enamel. Since dentine is more than 10 times less
sensitive to radiation than enamel and its uranium concentrations are
usually much higher, this would have led to a significant underestimation
of the fossil's age if it hadn't been identified.

The scientists' findings indicate the challenges encountered in dating 
human fossils using ESR. Taking these difficulties into consideration
will help future studies to improve their direct dating analyses of
hominin fossils.

Now closed, HR_ESR (Developing High Resolution Electron Spin
Resonance (ESR) dating of fossil teeth: contribution to the chronology
of early hominid occupations in the Mediterranean area) has helped to
improve our knowledge of the first hominid settlements in the
Mediterranean.

  More information: Project page: 
www.cordis.europa.eu/project/rcn/186320_en.html
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