
 

 
 
 
Abstract 
 
 
The increasing interest in the analysis of isotopic composition results from its potential 

to discriminate the source of chemically identical substances, based on the 

difference of the isotope ratio present in its composition. The study of stable isotopes -

also known as isotopic profile - is expanding greatly in the Forensic Sciences, 

with applications to a variety of materials, including biological. In this context, and to 

ascertain the potential of oxygen (δ18O) isotopic analysis in the assessment of the 

geographic source and geographical mobility of people, the objective of this study was 

to carry out a pilot study with a focus on the tooth enamel. The study focused on a 

selection of 29 teeth (20 molars, 6 incisors and 3 supernumerary teeth:  two deciduous 

canines and one second molar with a location after the third molar). The teeth originate 

from 23 donors who underwent surgical extractions at the Dental Clinic of 

the Faculty of Dental Medicine, University of Porto. All donors were adults, and their 

ages ranged from 18 to 74 years. The whole sample consisted of individuals born 

in the national territory - 20 patients (87.0%) were born in the northern region of 

Portugal and 3 patients (13.0%) were born outside this area, namely 2 patients who 

originate from the Madeira Island. Three patients had a history of mobility within 

the period of tooth mineralization. Patterns were studied by doing a survey on water at 

the time of the teeth extraction. Each tooth has generated 1, 2 or 3 samples of enamel.  

In the results, 5 teeth from 3 geographically sedentary patients showed unexpected 

δ18O differences with intratooth variation (3.6‰ to 7.4‰) that cannot be explained by 

data previously obtained, in contrast to other sedentary patient who had homogeneous 

δ18O values. Major differences were not noted in patients who had a history of mobility 

(δ18O ranging from 1‰ to 1.3 ‰ intratooth and 1.6‰ to 2.8‰ intertooth for the patient 

donor of 2 teeth). For all the dental pieces the δ18O value ranged between 10.3‰ and 

22.5‰; the lower value corresponding to a patient from Miranda do Douro and the 

highest, to a patient from Valença. The δ18O value corresponding to the patient who 

had his dental mineralization in Venezuela was 17.8‰.  

The findings suggest the influence of unknown variables in some of the results, 

foreseeing the need to deep the study of geo-based isotopic profile.  
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