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A122 Strontium Isotope Ratios of Hair for Human Provenancing

Brett J. Tipple, PhD*, IsoForensics, Inc, 210 Wakara Way, Ste 100, Salt Lake City, UT 84108; Thuan H. Chau, MS, IsoForensics, Inc, 
210 Wakara Way, Ste 100, Salt Lake City, UT 84108; Lesley A. Chesson, MS, IsoForensics, Inc, 421 Wakara Way, Ste 100, Salt Lake City, 
UT 84108; James Ehleringer, 423 Wakara Way, Ste 205, Salt Lake City, UT 84108; Christy J. Mancuso, MS, University of Utah, 257 S 
1400, E, Salt Lake City, UT 84112; and Luciano O. Valenzuela, PhD, Laboratorio de Ecología Evolutiva Humana (CONICET), Unidad 
de Enseñanza Universitaria Quequén, Quequén, Buenos Aires, ARGENTINA

After attending this presentation, attendees will gain an understanding of how the distribution of strontium isotopes in human hair is 
related to geography and how this information can be used to answer questions regarding human origins and movement.  Attendees will 
JDLQ�VSHFL¿F�NQRZOHGJH�RQ�KRZ�VWURQWLXP�LV�LQFRUSRUDWHG�LQWR�KDLU��KRZ�VWURQWLXP�LVRWRSH�SUR¿OHV�ZLWKLQ�KDLU�FDQ�EH�XVHG�WR�UHFRQVWUXFW�
UHJLRQV�RI�UHVLGHQFH�DQG�WUDYHO�PRYHPHQWV��DQG�KRZ�VWURQWLXP�LVRWRSHV�FDQ�EH�FRPELQHG�ZLWK�RWKHU�LVRWRSHV�WR�UH¿QH�KXPDQ�PRYHPHQW�
histories.

This presentation will impact the forensic science community by demonstrating that the innate chemical composition of human 
WLVVXHV�UHÀHFWV�DQ�LQGLYLGXDO¶V�RULJLQ�DQG�WUDYHO�KLVWRU\�

7KLV�SUHVHQWDWLRQ�IRFXVHV�RQ�WKH�DSSOLFDWLRQ�RI�VWURQWLXP�LVRWRSH�DQDO\VLV�WR�KXPDQ�KDLU�WR�DLG�LQ�WKH�LGHQWL¿FDWLRQ�RI�LQGLYLGXDOV�
RI�XQNQRZQ�RULJLQ�RU�WUDYHO�KLVWRU\���5HFRQVWUXFWLQJ�WKH�WUDYHO�PRYHPHQW�KLVWRU\�RI�LQGLYLGXDOV�RI�XQNQRZQ�RULJLQV�UHYHDOV�SHUWLQHQW�
LQIRUPDWLRQ�IRU�IRUHQVLF�LQYHVWLJDWLRQV��VSDQQLQJ�IURP�QDWLRQZLGH�KRPHODQG�VHFXULW\�LVVXHV�WR�LQYHVWLJDWLRQV�RI�XQLGHQWL¿HG�GHFHGHQWV�
by local agencies.  Analysis of stable isotopes in human scalp hair has shown to be a useful tool for reconstructing the recent geographic-

PRYHPHQW�KLVWRULHV�RI�LQGLYLGXDOV�EHFDXVH�KDLU�SURWHLQV��L�H���NHUDWLQ���DQG�WKH�VWDEOH�LVRWRSHV�FRQWDLQHG�ZLWKLQ�NHUDWLQ��DUH�¿QH�VFDOH�
recorders of an individual’s geographical environment. 

$V� DQ� H[DPSOH�� WKH� R[\JHQ� �2�� LVRWRSH� YDOXHV� �į182�� RI� KXPDQ� KDLU� NHUDWLQ� FDQ� SURYLGH� WUDYHO�JHRJUDSKLF� RULJLQ� LQIRUPDWLRQ�
DQG� JXLGH� FULPLQDO� LQYHVWLJDWLRQV�� �7KLV� LV� GXH� WR� WKH�ZHOO�HVWDEOLVKHG� UHODWLRQVKLS� EHWZHHQ� WKH� į18O values of human hair and an 

LQGLYLGXDO¶V�GULQNLQJ�ZDWHU���6LQFH�WKH�į182�YDOXHV�RI�GULQNLQJ�ZDWHU�YDU\�SUHGLFWDEO\�DFURVV�ODQGVFDSHV��WKH�į18O values of human hair 

FRUUHODWH� WR� VSHFL¿F�JHRJUDSKLF� UHJLRQV�� �7KHVH�JHRJUDSKLF�SURMHFWLRQV�RI� LVRWRSH�YDOXHV�DFURVV� ODQGVFDSHV�DUH� WHUPHG�³LVRVFDSHV�´��
:KLOH�į18O isoscapes provide a valuable tool for describing geographical spaces where an individual may have originated, the estimated 

JHRJUDSKLFDO�UHJLRQV�FDQ�EH�EURDG�� �7R�UH¿QH�WKHVH�EURDG�UHJLRQ�RI�RULJLQ�SUHGLFWLRQV�� LQYHVWLJDWRUV�QHHG�D�FRPSOHPHQWDU\�LVRWRSLF�
DSSURDFK�WKDW�UHÀHFWV�GLIIHUHQW�JHRJUDSKLF�LQIRUPDWLRQ�

Strontium (Sr) isotope ratios (87Sr/866U��RI�KXPDQ�KDLU�KDYH�DWWUDFWHG�LQWHUHVW�DV�D�FRPSOHPHQW�WR�į18O values, because geographic 

variations in 87Sr/866U�UHÀHFW�ORFDO�JHRORJ\���:KLOH�LW�KDV�EHHQ�SUHYLRXVO\�HVWDEOLVKHG�WKDW�WKH�87Sr/86Sr ratios of human hydroxyapatite 

WLVVXHV� �H�J���ERQHV�DQG� WHHWK�� UHODWH� WR�JHRJUDSK\�� WKH�DSSOLFDWLRQ�RI�6U� LVRWRSH�DQDO\VLV� WR�NHUDWLQRXV�KXPDQ� WLVVXHV��H�J���KDLU�DQG�
¿QJHUQDLOV��KDG�EHHQ�DYRLGHG�WR�GDWH�GXH�WR�ORZ�6U�FRQFHQWUDWLRQV�ZLWKLQ�WKHVH�WLVVXHV��KRZHYHU��UHFHQW�DQDO\WLFDO�DGYDQFHV�KDYH�PDGH�
DQDO\VLV�RI�NHUDWLQ�EDVHG�WLVVXHV�SRVVLEOH��ZKLFK�KDYH�SURYHQ�XVHIXO�LQ�UHFRQVWUXFWLQJ�DQLPDO�JHRVSDWLDO�KLVWRULHV���$V�KXPDQ�KDLU�LV�
VWUXFWXUDOO\�VLPLODU�WR�QRQ�KXPDQ�NHUDWLQRXV�WLVVXHV��87Sr/86Sr values of human hair should also provide geospatial information.

7R�XQGHUVWDQG�WKH� OLQNDJHV�EHWZHHQ�WKH�6U� LQ�NHUDWLQRXV� WLVVXHV�DQG�DQ� LQGLYLGXDO¶V�JHRJUDSKLFDO�HQYLURQPHQW��KXPDQ�KDLU�DQG�
WDS�ZDWHUV�ZHUH�FROOHFWHG�IURP����FLWLHV�WKURXJKRXW�WKH�FRQWLJXRXV�8QLWHG�6WDWHV��WKH�87Sr/86Sr ratios were measured on paired hair-

water samples.  Paired tap water and hair 87Sr/866U�UDWLRV�ZHUH�VLJQL¿FDQWO\�FRUUHODWHG�DQG�GLVSOD\HG�D�����UHODWLRQVKLS��LQGLFDWLQJ�QR�
6U�LVRWRSH�IUDFWLRQDWLRQ�EHWZHHQ�ZDWHU�DQG�KDLU���7KHVH�UHVXOWV�LQGLFDWH�6U�LVRWRSH�VLJQDOV�IURP�ZDWHU�DUH�UHÀHFWHG�LQ�WKH�LVRWRSH�UDWLRV�
of the individual’s hair and, in turn, the 87Sr/86Sr ratios of human hair provide geographic information relating to the locality where an 

LQGLYLGXDO�UHVLGHV���$V�2�DQG�6U�LVRWRSH�UDWLRV�ZLWKLQ�KXPDQ�KDLU�DUH�ERWK�JHRJUDSKLFDOO\�FRQWUROOHG��EXW�UHÀHFW�GLIIHUHQW�SK\VLFDO�DQG�
FKHPLFDO�HQYLURQPHQWDO�SURFHVVHV��WKH�SDLUHG�DQDO\VHV�RI�ERWK�2�DQG�6U�LVRWRSH�UDWLRV�ZRXOG�DOORZ�IRU�D�¿QHU�UHVROXWLRQ�UHFRQVWUXFWLRQ�
of the travel-movement history of an individual than analysis of either O or Sr alone. 
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