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Fig.1 Types and characteristics of human tooth-mark discovered from experimental and ethological observation
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Fig. 2 Shallow scores showed on the human bone from Gran Dolina TD6; shallow crescent pit and internal

scratches could be observed™”
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Experimental bear-induced damage

Present study

K3 A& (2, K HGran Dolina TD6 ) FIAE (A7, SEHy) MM RUS B S RIEAR XS L

Fig. 3 The comparison of double arch puncture caused by human (left) and bear (right) *”
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Fig. 5 “Possible human tooth-mark™ with double arch feature from animal remains in Beiqiu site in Neolithic

age from Zuojiang Valley, Guangxi (Copyright of CHEN Xi)
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The identification, research and implications of
human tooth-marks on bone surface in
prehistoric archaeology

HAN Yishen
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2. Center for the Study of Chinese Archaeology, Peking University, Beijing 100871

Abstract The identification of human tooth-mark holds significant importance in the examination
of subsistence patterns among prehistoric humans. However, due to their ambiguous characteristics
and difficulty in discernment, few researchers in China have endeavored to distinguish human tooth
marks among animal remains. While all tool marks are human-made, it is precarious to attribute all
tooth marks to carnivores. The existence of human tooth-marks was initially revealed through
ethological investigations, while subsequent experimental research established identification
criteria. These criteria have been applied across various research topics, including meat resource
acquisition strategies and the verification of prehistoric cannibalism. Human tooth marks can be
produced through meat consumption and/or the ingestion of marrow and bone grease, resulting in
primary marks and secondary marks. Primary marks, such as pits, punctures and scores, are
directly caused by the force of human teeth leaving imprints on the bone surface. Secondary marks,
like peeling, bent ends, crushing and crenulated edge, are generated by chewing and other actions.
The scale and shape of tooth-marks are primarily influenced by bone intensity and size, as well as
the force of the bite, making it unreliable to distinguish human tooth marks from those of other
carnivores, especially small ones, based solely on these features. Therefore, the characteristics of
human tooth-marks should primarily be distinguished by differences in consumption patterns
between humans and other carnivores. Humans utilize tools and fire in meat and marrow
processing, leading to a combination of tooth-marks, cut-marks and burning. In contrast, carnivores
use teeth to detach meat from large mammal long bones, extract marrows, and swallow the small
bones, resulting in a higher quantity of tooth marks on large bones and fewer on small bones
compared to humans. Humans, primates and bears possess flexible hands to hold bone ends when
applying teeth to break flat bones, resulting in bent ends, peeling, and occasionally crenulated
edges. Double arch punctures can only be created by humans and bears, with those produced by
humans being more symmetrical than those made by bears. The identification of human tooth-marks
contributes to various topics concerning prehistoric humans, including subsistence economy, diet,
consumption intensity, fire usage and cooking techniques. It is essential to note in further research
that experiments may not entirely replicate the natural environment as results can be influenced by
experimenters’ dieting habit. Therefore, repeated experiments involving various experimenters,
cooking methods and animals should be required.

Keywords human tooth-mark; subsistence pattern; zooarchaeology; taphonomy
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