Defining the upper limit of multiple luminescence dating chronometers for long lacustrine records from Chew Bahir, Ethiopia 
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Two parallel overlapping lacustrine cores were drilled at Chew Bahir, in southern Ethiopia, as part of the Hominin Sites and Paleolakes Drilling Project (HSPDP) of the International Continental Scientific Drilling Programme (ICDP) [1]. Lake Chew Bahir is located near the important Omo Kibish archaeological site where some of the earliest known Homo sapiens fossils were discovered, and the ~280 m deep composite lake core (constructed from the two parallel cores) extends beyond the current upper limits of optical luminescence dating methods. The lithology of the core varies significantly with depth, and includes silt and sand units containing both quartz and feldspar mineral grains. Building upon the natural dose response curve (DRC) concept [2], pseudo-natural DRCs are constructed by plotting natural signal intensity against depth times dose rate, and explored as a means of defining an upper limit for reliable luminescence ages for sedimentary records without an established chronologic framework. This study compares natural saturation levels of post-IR IRSL225 signals from coarse-grain potassium feldspar and polymineral fine-grains against fine grain quartz blue stimulated luminescence (BSL) signals, as well as comparing the ages calculated for the same samples using these different luminescence dating chronometers. The reliability of quartz BSL ages approaching natural saturation is assessed through comparison to post-IR IRSL225 ages. Fading rates, residual dose values, and dose recovery behaviour of coarse grains and fine grains of the same samples using the same post-IR IRSL225 signal are also contrasted. The results of this study demonstrate the value of long sample suites with well-defined stratigraphic relationships, especially when multiple signals and mineral fractions can be investigated and compared.
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