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Trace element profiles in enamel from histologically-controlled laser-based mass spectrometry reveal dietary cyclicity 

in Pongo and Homo erectus from Sangiran 
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The hominid fossil record from the Sangiran Dome in Java is among the largest in Southeast Asia and provide evidence of an early 

dispersal of Homo erectus onto the Sunda Shelf during the Early Pleistocene. The high morphological variability in the fossil record 

has been linked to an increased diversity in hominid taxa on Java during the Pleistocene. The seasonal availability of food 

resources, combined most likely with phases of connections between landmasses, and niche partitioning within hominids, may 

have contributed to this biodiversity. We performed the first geochemical analyses on fossil enamel of Homo erectus, Pongo and 

associated large mammal fauna from the Sangiran Dome to infer dietary strategies at ~weekly time resolution. Trace element 

ratios (Sr/Ca and Ba/Ca) were obtained by utilizing histologically-controlled spatially-resolved laser-ablation inductively-coupled-

plasma mass spectrometry (LA-ICPMS) analyses. The degree of post-mortem diagenetic modification of the biogenic Sr/Ca and 

Ba/Ca signals was assessed using trace elements such as U and Mn. In addition, stable carbon and oxygen analyses (δ18O, δ13C) 

were performed on one Homo erectus premolar to estimate palaeoclimate and contribute to dietary assessments. Sr/Ca ratios 

of mammalian teeth with known trophic positions provide a trophic level framework for the hominid specimens. Pongo displays 

an herbivorous signal, whereas Sr/Ca ratios of Homo erectus are in range of omnivorous and carnivorous mammals. Pongo and 
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Homo erectus exhibit annual patterns in their time-resolved Sr/Ca profiles. The distribution pattern of Sr/Ca (and Ba/Ca) along 

the enamel dentine junction in Pongo shows distinct seasonal cycles, with high and narrow peaks indicating the consumption of 

peculiar plant-based food resources probably during monsoon seasons, and low values reflecting different food availability during 

dry seasons. Homo erectus enamel has a relatively low annual Sr/Ca intra-tooth variability, suggesting that it was able to meet its 

nutritional needs more independently of seasonal oscillations. 
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