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B198 Forensic Source Attribution Using Stable Isotopes:  Hairs to Humans and Insects 
to Carrion

Glen P. Jackson, PhD*, West Virginia University, Dept of Forensic and Investigative Science, 208 Oglebay Hall, Morgantown, WV 
26506-6121; Kateryna Konstantynova, 1056 Van Voorhis Road, K416, Morgantown, WV 26505; Mayara P.V. De Matos, MS, West 
Virginia University, 208 Oglebay Hall, Morgantown, WV 26506-6121; and Rachel M. Mohr, PhD, Dept of Forensic & Investigative Sci, 
1600 University Avenue, Morgantown, WV 26506

After attending this presentation, attendees will understand how stable isotope ratio measurements can be used to:  (1) provide 

SK\VLFDO�DQG�FKDUDFWHULVWLF�WUDLWV�DERXW�GRQRUV�IURP�WKHLU�KDLU��VXFK�DV�ERG\�PDVV�LQGH[�DQG�DJH��DQG������OLQN�GLIIHUHQW�OLIH�VWDJHV�RI�EORZ�
ÀLHV�WR�WKHLU�ODUYDO�IRRG�VRXUFH�

This presentation will impact the forensic science community by providing examples of objective chemical measurements and 

VWDWLVWLFDO�FODVVL¿FDWLRQ�PHWKRGV�IRU�FRPSDULQJ�KXPDQ�KDLUV�ZLWK�WKH�WUDLWV�RI�WKH�GRQRUV���,Q�DGGLWLRQ��WKLV�SUHVHQWDWLRQ�ZLOO�SURYLGH�DQ�
H[DPSOH�RI�DQ�LQVWUXPHQWDO�PHWKRG�RI�DQDO\VLV�IRU�SUHGLFWLQJ�WKH�IRRG��FDUULRQ��VRXUFH�RI�EORZ�À\�ODUYDH��SXSDH��DQG�DGXOW�ÀLHV�

$OWKRXJK�,VRWRSH�5DWLR�0DVV�6SHFWURPHWU\��,506��KDV�KLVWRULFDOO\�EHHQ�FRQVLGHUHG�D�VSHFLDOL]HG�WHFKQLTXH�UHTXLULQJ�VLJQL¿FDQW�
training and expertise, modern instruments provide such automation and ease-of-use that it is becoming more user friendly and a more 

common tool for answering a variety of forensic, ecological, geological, anthropological, and environmental questions.  In the forensic 

FRPPXQLW\��,506�LV�DOUHDG\�LQ�XVH�LQ�PDQ\�JRYHUQPHQW�IRUHQVLF�ODERUDWRULHV�DQG�KDV�SDVVHG�Daubert standards for admissibility in 

FRXUW�RQ�PDQ\�RFFDVLRQV���7KLV�SUHVHQWDWLRQ�SURYLGHV�WZR�VWXGLHV�LQYROYLQJ�VRXUFH�DWWULEXWLRQ�XVLQJ�,506��
,Q�WKH�¿UVW�SDUW�RI�WKH�SUHVHQWDWLRQ��WZR�GLIIHUHQW�PHWKRGV�ZLOO�EH�SUHVHQWHG�WR�FODVVLI\�DQG�DWWULEXWH�KXPDQ�KDLU�WR�VXEMHFW�JURXSV�

such as body mass index, age, and sex.  One method uses the absolute abundance of the amino acids in human hair, as determined by 

GHULYDWL]DWLRQ�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\� �*&�06��� �8VLQJ� WKLV�PHWKRG�� WKH� FODVVL¿FDWLRQ�PRGHO� )X]]\�5XOH�([SHUW�
System (FuRES) can predict age or body mass index with better than 90% and 80% success rates, respectively.  The second approach 

XVHV�EXON�DQG�DPLQR�DFLG�VSHFL¿F�LVRWRSH�DQDO\VLV�DV�LQSXW�YDULDEOHV�IRU�FODVVL¿FDWLRQ���%RWK�PHWKRGV�RI�DPLQR�DFLG�DQDO\VLV�UHTXLUHG�
WKH�DQDO\VLV�RI����DPLQR�DFLGV�WKDW�ZHUH�UHOHDVHG�IURP�WKH�KDLU�IROORZLQJ�DFLG�K\GURO\VLV���8QOLNH�*&�06��WKH�OLTXLG�FKURPDWRJUDSK\�
,506�PHDVXUHPHQWV�GLG�QRW�UHTXLUH�GHULYDWL]DWLRQ�SULRU�WR�DQDO\VLV���6WDWLVWLFDO�WHFKQLTXHV�VXFK�DV�&DQRQLFDO�'LVFULPLQDQW�$QDO\VLV�
�&'$��DUH�XVHG�WR�RYHUORRN�WKH�FRYDULDQFH�RI�DPLQR�DFLG�YDOXHV�EHWZHHQ�LQGLYLGXDOV�FDXVHG�E\�GLHWDU\�IDFWRUV�DQG�LQVWHDG�KLJKOLJKW�
the selective differences caused by grouping factor(s) such as age, body mass index, and sex.  For example, using leave-one-out cross-

YDOLGDWLRQ��&'$�LV�DEOH�WR�SUHGLFW�WKH�ERG\�PDVV�LQGH[�RI�D�GRQRU¶V�KDLU�VDPSOH�ZLWK�DQ�DSSUR[LPDWHO\�����VXFFHVV�UDWH���$JH�JURXS�FDQ�
be predicted with an approximately 87% success rate using leave-one-out cross-validation.

7KH�VHFRQG�SDUW�RI� WKH�SUHVHQWDWLRQ�XVHV� LVRWRSH�UDWLRV� WR� OLQN�EORZ�À\�ODUYDH��SXSDH��DQG�DGXOW�ÀLHV� WR�GLIIHUHQW�IRRG��FDUULRQ��
VRXUFHV���(FRORJLVWV�RIWHQ�XVH�LVRWRSH�UDWLR�DQDO\VLV�WR�GHWHUPLQH�WKH�WURSKLF�OHYHO�RI�RUJDQLVPV�DQG�WKHLU�SULPDU\�IRRG�VRXUFHV��KRZHYHU��
VXFK�DQDO\VHV�DUH�UDUHO\�LQWHUHVWHG�LQ�OLQNLQJ�DGXOW�LQVHFWV�WR�D�VSHFL¿F�PHDW�VRXUFH�LQ�D�IRUHQVLF�FRQWH[W���7KLV�VWXG\�SUHVHQWV�D�SURRI�RI�
FRQFHSW�VWXG\�WR�WHVW�WKH�K\SRWKHVLV�WKDW�DGXOW�EORZ�ÀLHV�FDQ�EH�OLQNHG�WR�VSHFL¿F�IRRG�VRXUFHV�YLD�WKHLU�VWDEOH�LVRWRSH�UDWLRV���7KH�UHVXOWV�
LQGLFDWH�WKDW�ZKHUHDV�FDUERQ�GRHV�QRW�XQGHUJR�V\VWHPDWLF�IUDFWLRQDWLRQ�EHWZHHQ�FDUULRQ�VRXUFH��ODUYDH��SXSDH��DQG�DGXOW�ÀLHV��QLWURJHQ�
XQGHUJRHV�VLJQL¿FDQW�IUDFWLRQDWLRQ��WRZDUG�12C enrichment) at each lifecycle providing a total enrichment of approximately six per mil 

relative to the source carrion. 

7KLV�SURMHFW�ZDV�VXSSRUWHG�E\�$ZDUG�1R�������'1�%;�.����IXQGHG�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��2I¿FH�RI�-XVWLFH�3URJUDPV��
8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH�� �7KH�RSLQLRQV��¿QGLQJV��DQG�FRQFOXVLRQV�RU�UHFRPPHQGDWLRQV�H[SUHVVHG�LQ�WKLV�SXEOLFDWLRQ�DUH�
WKRVH�RI�WKH�DXWKRU�V��DQG�WR�QRW�QHFHVVDULO\�UHÀHFW�WKRVH�RI�WKH�'HSDUWPHQW�RI�-XVWLFH�
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