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Recent development of optically stimulated luminescence dating
techniques and implications for chronological framework of

Paleolithic and paleoanthropological sites in Northern China
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Department of Geography, Peking University, Beijing 100871, China

FIRST PARAGRAPH: Optically stimulated luminescence dating method can be applied to obtain depositional age or
burial age of the sediments in a variety of sedimentary environments. The physical basis of this method is that
mineral grains are exposed to the sunlight/daylight during the transportation; hence the previously stored
luminescence signals in the minerals are set to zero upon deposition. The decay of the radioactive nuclides in the
sediments will generate radiation which interacts with the sediment grains, in essence, transferring energy from the
ambient environment to the mineral grains and the amount of the energy stored in these grains being proportional to
the time since their last exposure to the sunlight/daylight. To establish chronology for Paleolithic archaeological sites,
a common approach involves dating of the sediments above and below the layers which yield artifacts or fossil
remains. The ages of the sediments embracing the cultural layers provide constraints on the time of the human

occupation or other activities at the sites.
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Recent development in the luminescence
methodology has led to great improvement in
the applicability and precision of luminescence
dating. However, there has been an apparent
age limit around 100ka, i.e. samples from

obviously older layers tend to yield
luminescence ages around 100ka. This has
caused major confusion in the establishment of
the chronology of several important Paleolithic
sites and in the interpretation of the cultural
remains unearthed. Several factors may
contribute to the apparent age underestimation.
Here we report preliminary results of our recent

chronological studies at several sites around
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Nihewan. We show that many of the debates on
chronology stem from the difference in the
Further,

some of the previous dating studies were

interpretation of the dating results.

limited by the choice of the laboratory
protocols. In this report, we compare the dating
results of different methodologies and in
particular we show that the use of feldspar
fractions extracted from the sediments can lead
to significant extension of the age limit
compared to that of the quartz-based techniques.
Combined with  detailed

investigation in the field, our dating results

stratigraphical

point to significantly older ages for the cultural
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layers at the sites of our study. We therefore
suggest that interpretation of the Paleolithic
remains at the sites in northern China and the
correlation with other regions must take into
account this new development in luminescence
dating and the use of the previously published
luminescence ages (~100ka) must be made with

caution.
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