
40

 

14C  
Possibility of radiocarbon dating from carbonate hydroxyapatite in burned animal bones 

 
1  2 3 

Risako Kida1*, Masayo Minami2, Seiji Kadowaki3 
 

1 2  
3  

1 Department of Earth and Planetary Sciences, School of Science, Nagoya University, Chikusa, Nagoya 
464-8601, Japan 

2 Institute for Space-Earth Environmental Research, Nagoya University, Chikusa, Nagoya 464-8601, Japan 
3 The Nagoya University Museum, Chikusa, Nagoya 464-8601, Japan 

 
*Correspondence author. E-mail: minami@nendai.nagoya-u.ac.jp  
 

Abstract  
   Burned bones may not provide accurate 14C dating because of no remain of collagen, an organic fraction 
in bone, suffered from heating. It is a very crucial assignment to enable burned bone to be 14C-dated. The 
purpose of this study is to test the reliability of 14C dating of carbonate hydroxyapatite (CHa), an inorganic 
fraction in bone, by using some burned bones from archaeological sites. The samples tested are five burned 
bones with gray to black colors of known-age collected from the Göytepe and Damjili Cave archeological 
sites in Azerbaijan. The XRD patterns of the bones showed that they had not suffered from the heat of 
>600ºC, and that they have low crystallinity of apatite. The 14C dates of the Göytepe and Damjili Cave bones 
were younger than the dates obtained by charred materials excavated from the same layer for 400 years and 
1000–1700 years, respectively. The results indicate that the bones burned at the low temperature (<600ºC) 
have been heavily contaminated through diagenetic alteration during burial because of low crystallinity of 
apatite, and that the contaminants can not be removed from bone CHa by chemical treatment used in this 
study. In conclusion, secondary carbonate can be removed from even bones burned at low temperature 
(<600ºC) by acetic acid treatment, while exogenous carbon included into the inner site of CHa can not be 
removed. The degree of contamination from foreign carbon in bone samples varies with burial condition. 
Therefore, it is important to check the apatite crystallinity of bone and burial environment of bones to 
perform reliable 14C dating using bone CHa.  
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