Dating long lacustrine records from Chew Bahir, Ethiopia using multiple luminescence chronometers
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Luminescence dating consists of a family of chronometers with different luminescence signals, minerals, and grain sizes. Each of these chronometers has its own advantages and disadvantages in terms of bleachabililty, age range, anomalous fading, and signal brightness. Although ages calculated from different luminescence chronometers are not completely independent, using multiple chronometers for the same samples can identify challenges or confirm the reliability of a dataset. This study compares blue stimulated luminescence (BSL) quartz ages with fine-grain (polymineral) and coarse-grain post infrared infrared stimulated luminescence (post-IR IRSL225) ages from potassium feldspar for the same suite of samples. These samples were collected from two parallel overlapping lacustrine cores 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) (Cohen et al., 2016). 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 robust luminescence chronology presented here with initial results will be an integral part of the age model for this important lake core and its records of paleoclimate during key transitions of human evolution and dispersal in Africa.
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