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B103 Recent Applications of Stable Isotope Forensics for Tracking Region-of-Origin 
DQG�5HVLGHQFH�3DWWHUQV�RI�8QLGHQWL¿HG�,QGLYLGXDOV

Eric J. Bartelink, PhD*, California State University, Chico, Dept of Anthropology, Butte 311, 400 W First Street, Chico, CA 95929-0400; 
Lesley A. Chesson, MS, IsoForensics, Inc, 421 Wakara Way, Ste 100, Salt Lake City, UT 84108; Brett J. Tipple, PhD, IsoForensics, Inc, 
210 Wakara Way, Ste 100, Salt Lake City, UT 84108; and Gregory E. Berg, PhD, JPAC-Central ID Laboratory, 310 Worchester Avenue, 
Joint Base Pearl Harbor-Hickam, HI 96853-5530

The goal of this presentation is to highlight recent applications of stable isotope forensics for predicting region-of-origin and 
UHVLGHQFH�SDWWHUQV�LQ�XQLGHQWL¿HG�KXPDQ�UHPDLQV���$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�DSSOLFDWLRQV�DQG�
OLPLWDWLRQV�RI�VWDEOH�LVRWRSH�IRUHQVLFV�DV�DQ�LQYHVWLJDWLYH�WRRO�LQ�KXPDQ�LGHQWL¿FDWLRQ��

This presentation will impact the forensic science community by demonstrating how new approaches in stable isotope forensics can 
DLG�LQ�WKH�UHVROXWLRQ�RI�XQLGHQWL¿HG�UHPDLQV�FDVHV�

2YHU�WKH�SDVW�GHFDGH��WKH�XVH�RI�VWDEOH�LVRWRSH�DQDO\VLV�KDV�EHFRPH�DQ�LQFUHDVLQJO\�LPSRUWDQW�SDUW�RI�IRUHQVLF�FDVHZRUN���0RUH�
UHFHQWO\��VWDEOH�LVRWRSH�DQDO\VHV�KDYH�EHHQ�DSSOLHG�WR�XQLGHQWL¿HG�KXPDQ�UHPDLQV�FDVHV�IURP�ORFDO�MXULVGLFWLRQV��8QLWHG�6WDWHV�VHUYLFH�
SHUVRQQHO�IURP�SDVW�ZDUV�DQG�FRQÀLFWV��XQGRFXPHQWHG�ERUGHU�FURVVHUV��DQG�YLFWLPV�RI�JHQRFLGH���7KHVH�DSSOLFDWLRQV�RI�VWDEOH�LVRWRSH�
IRUHQVLFV�KDYH�EHHQ�VXFFHVVIXO�GXH�WR�WKH�UHFHQW�GHYHORSPHQW�RI�EDVHOLQH�ZDWHU�DQG�JHRORJLFDO�³LVRVFDSH´�PDSV�IRU�YDULRXV�UHJLRQV���,Q�
addition, recent collaborations between forensic anthropologists and analytical chemists have provided opportunities to develop and test 
QHZ�PHWKRGV�E\�HYDOXDWLQJ�VDPSOHV�RI�NQRZQ�RULJLQ��

Stable isotope ratios measured in human tissues, such as bones, teeth, and hair, provide a history of a person’s diet and residence 
SDWWHUQV���%XON�VWDEOH�FDUERQ�DQG�QLWURJHQ�LVRWRSH�YDOXHV�RI�ERQH�FROODJHQ�RU�NHUDWLQ��H�J���KDLU��QDLOV��SURYLGH�LQIRUPDWLRQ�RQ�WKH�W\SHV�
RI� IRRGV�FRQVXPHG�GXULQJ� OLIH��ZKLFK� LQ� WXUQ�PD\�UHÀHFW� UHJLRQDO�RU�FXOWXUDO�GLHWDU\�SDWWHUQV�� �6WDEOH�R[\JHQ� LVRWRSHV�RI� WDS�ZDWHU�
and precipitation water vary between regions due to environmental factors (e.g., distance from the coast, elevation, aridity) and are 
incorporated into teeth and bone bioapatite at the time of tissue formation.  Strontium isotopes are a product of the geological age of 
WKH�XQGHUO\LQJ�EHGURFN�LQ�D�UHJLRQ�DQG�DUH�LQFRUSRUDWHG�LQWR�ORFDO�SODQWV�DQG�WKH�DQLPDOV�WKDW�FRQVXPH�WKHP��LQFOXGLQJ�KXPDQV���7KXV��
VWDEOH�R[\JHQ�DQG�VWURQWLXP�LVRWRSHV�FDQ�EH�XVHG�WRJHWKHU�DV�DQ�HIIHFWLYH�³JHRORFDWLRQ´�WRRO�IRU�SUHGLFWLQJ�UHJLRQ�RI�RULJLQ�RU�UHVLGHQFH�
SDWWHUQV�RI�XQLGHQWL¿HG�LQGLYLGXDOV���7KLV�PXOWL�LVRWRSH�DSSURDFK�SURYLGHV�LQGHSHQGHQW�OLQHV�RI�HYLGHQFH�WKDW�QDUURZ�GRZQ�UHVLGHQFH�
SDWWHUQV�DQG�RU�UHJLRQ�RI�RULJLQ�RI�XQLGHQWL¿HG�UHPDLQV�IURP�WLVVXHV� WKDW�IRUP�DW�GLIIHUHQW� LQWHUYDOV��H�J��� WRRWK�HQDPHO��ERQH��KDLU���
which can generate new investigative leads.  The approach is most effective in cases where the decedent was born outside of the area or 
was a recent traveler to the area in which he/she died. 

A case study from the western United States demonstrates this potential for narrowing down region-of-origin through comparison 
of oxygen and strontium isotopes of tooth-versus-bone bioapatite, which represent childhood and adult residence patterns, respectively.  
,VRWRSLF�GDWD�LQGLFDWH�WKDW�WKH�GHFHGHQW�ZDV�QRW�ORFDO�WR�WKH�DUHD�EDVHG�RQ�R[\JHQ�DQG�VWURQWLXP�LVRWRSH�YDOXHV�RI�WRRWK�HQDPHO�ELRDSDWLWH��
however, bone bioapatite oxygen isotope values were not inconsistent with the region-of-origin and include other possible regions such 
as western North America. 

A second case study discusses the application of stable isotope forensics for predicting region-of-origin of human bone obtained by 
WKH�-RLQW�32:�0,$�$FFRXQWLQJ�&RPPDQG��&HQWUDO�,GHQWL¿FDWLRQ�/DERUDWRU\���3UHYLRXV�UHVHDUFK�XVLQJ�VWDEOH�FDUERQ�LVRWRSHV�RI�ERQH�
collagen and bioapatite found that Southeast Asians could be discriminated from United States Americans with 96.3% accuracy (cross-
validated) based on cultural differences in diet (mixed C3/C4 diet among United States Americans versus predominately C3 diet among 
Southeast Asians).1��7KHVH�VDPSOHV�ZHUH�UHFRYHUHG�IURP�YDULRXV�VLWHV�LQ�6RXWKHDVW�$VLD�DQG�ZHUH�VHOHFWHG�IURP�NQRZQ�LQFLGHQWV�DQG�
ZHUH�RI�NQRZQ�RULJLQ���$QDO\VLV�RI�VWDEOH�R[\JHQ�LVRWRSHV�RI�ERQH�ELRDSDWLWH�IURP�WKUHH�VDPSOHV�DOORZHG�IRU�PRUH�VSHFL¿F�UHJLRQ�RI�
origin prediction, which could be further narrowed down based on contextual information on the incidents. 

The use of stable isotope analysis has enormous potential in forensic science and recent approaches have been successful in 
predicting probable region-of-origin and residence patterns in undocumented border crosser cases and in victims of genocide.
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