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Visions of the Past – Using Microscopic Dental Wear Analysis  
to Reconstruct Extinct Species 

Abstract 

In both Japan and Germany, prehistoric animals such as dinosaurs and extinct 
mammoths are among the most popular exhibits in museums. But how are these vivid 
reconstructions of extinct animals created? How can we reveal the lifestyles of organisms 
for which only skeletal remains have been preserved? Paleontologists have approached 
these questions using a wide range of methods. 

In our research, we focus on a particularly small but informative clue: microscopic wear 
traces preserved on tooth surfaces. Vertebrate teeth are covered with hard enamel, which 
makes them highly resistant to decay and therefore likely to be preserved in the fossil 
record. As a result, teeth provide valuable insights into the diets of extinct animals. When 
enamel surfaces are examined under a microscope, they reveal countless tiny scratches 
and pits—collectively known as dental microwear. Because these features are formed 
through direct contact between food items and teeth, their morphology reflects the 
physical properties of the consumed diet: harder foods tend to leave deeper, more 
pronounced marks, whereas softer foods produce finer, shallower traces. 

By establishing relationships between microwear patterns and known diets in living 
animals, and then applying these relationships to fossil specimens, we can infer the diets 
of extinct species. Using this approach—Dental Microwear Texture Analysis (DMTA)—
we have investigated the diets of prehistoric Japanese deer hunted by prehistoric 
humans, extinct deer from the Ice Age, and even dinosaurs. 

Through reconstructing past ecosystems in this way, we can gain new perspectives on 
the ecological world we inhabit today. 
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