
* Presenting Author

Anthropology Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

74

A20 Stable and Heavy Isotope Analysis:  The Successful Use of Chemical Research in 
the Tampa Bay Cold Case Initiative

Liotta N. Dowdy, BS*, University of South Florida, Dept of Anthropology, 4202 E Fowler Avenue, SOC 17, Tampa, FL 33620; Erin 
H. Kimmerle, PhD, University of South Florida, Dept of Anthropology, 4202 E Fowler, SOC 107, Tampa, FL 33820; and George D. 
Kamenov, PhD, University of Florida, Dept of Geological Sciences, 241 Williamson Hall, Gainesville, FL 32611

After attending this presentation, attendees will understand the principles underlying heavy isotope analysis.  Isotope analysis, 

XWLOL]HG�LQ�IRUHQVLF�LQYHVWLJDWLRQV��DVVLVWV�LQ�WKH�HVWLPDWLRQ�RI�JHRJUDSKLF�RULJLQ�DQG�PLJUDWLRQ�SDWWHUQV�RI�XQLGHQWL¿HG�GHFHGHQWV���,VRWRSH�
DQDO\VLV�KDV�EHHQ�XWLOL]HG�LQ�ELRDUFKDHRORJ\�IRU�GHFDGHV���0RUH�UHFHQWO\��KHDY\�LVRWRSH�DQDO\VHV�LQYROYLQJ�VWURQWLXP�LVRWRSH�DQG�OHDG�
LVRWRSH�UDWLRV�KDYH�EHHQ�XWLOL]HG�LQ�WKH�HVWLPDWLRQ�RI�JHRJUDSKLF�RULJLQV�IRU�PLJUDQW�SRSXODWLRQV�DQG�XQLGHQWL¿HG�GHFHGHQWV�

This presentation will impact the forensic science community by highlighting the importance of biogeochemical methods to enhance 

forensic anthropological investigations.  This current research study will yield local strontium and lead isotope values that can assist with 

current unsolved cases for Florida and the southeast region of the United States.

Forensic anthropologists systematically apply a comprehensive set of methods for unsolved cases (i.e., the estimation of age, sex, 

DQFHVWU\��WUDXPD��SDWKRORJ\��DQG�XQLTXH�LGHQWLI\LQJ�FKDUDFWHULVWLFV��WR�DLG�LQ�WKH�LGHQWL¿FDWLRQ�RI�GHFHGHQWV���$SSOLFDWLRQ�RI�PHWKRGV�VXFK�
as chemical and elemental analysis offers long-term unsolved cases new lines of evidence.  These methods are proving to be valuable by 

\LHOGLQJ�JHRUHIHUHQFLQJ�LQIRUPDWLRQ�IRU�WKH�LGHQWL¿FDWLRQ�RI�YLFWLPV��
+XPDQ�WHHWK�DQG�ERQHV�DUH�DQ�DUFKLYH�RI�ORQJ�WHUP�VWURQWLXP�DQG�OHDG�H[SRVXUH���6WURQWLXP�DQG�OHDG�LVRWRSHV�ZHUH�DQDO\]HG�IURP�

WKH� WHHWK�RI�XQLGHQWL¿HG� LQGLYLGXDOV�� �3HUPDQHQW� WHHWK�EHJLQ�HQDPHO�PLQHUDOL]DWLRQ�GXULQJ�HDUO\�FKLOGKRRG�� DV� HDUO\�DV� WKUHH� WR� VL[�
PRQWKV�GXULQJ�LQIDQF\�ZLWK�FHQWUDO�LQFLVRUV�DQG�XS�WR�������\HDUV�RI�DJH�ZLWK�WKH�¿UVW�SHUPDQHQW�PRODUV���6WURQWLXP�LV�DEVRUEHG�LQWR�
WKH�LQGLYLGXDO¶V�ELRORJ\�YLD�WKH�IRRG�FKDLQ�ZLWK�WKH�XOWLPDWH�VRXUFH�EHLQJ�WKH�ORFDO�EHGURFN��VRLO��DQG�ZDWHU���/RQJ�GLVWDQFH�LPSRUWDWLRQ�
of food and water may affect the individual’s strontium isotope ratios and may not be entirely controlled by the local environment.  

6LPLODUO\��WKH�OHDG�LVRWRSLF�FRPSRVLWLRQV�RI�LQGLYLGXDOV�FDQ�EH�OLQNHG�EDFN�WR�ORFDO�HQYLURQPHQWDO�VRXUFHV�RI�OHDG�IURP�WKH�VRLO�RU�IURP�
anthropogenic sources such as leaded gasoline. 

In contrast to strontium, it is believed that lead is more directly absorbed through soil and/or dust ingestion or inhalation and, 

WKHUHIRUH��LV�QRW�OLNHO\�WR�EH�DIIHFWHG�E\�LPSRUWDWLRQ�RI�IRRGV�IURP�RWKHU�UHJLRQV���$�FRPSDULVRQ�RI�WKH�LVRWRSH�UDWLRV�RI�WKH�HQDPHO�DQG�
bone can yield a pattern of migration from when the individual moved from one geographic region to another region throughout their 

OLIHWLPH���7KH�HQDPHO�IRUPDWLRQ�GXULQJ�HDUO\�FKLOGKRRG�JLYHV�D�ELRFKHPLFDO�SUR¿OH�RI�WKH�LQGLYLGXDO¶V�HDUO\�\HDUV��ZLWK�ERQH�UHPRGHOLQJ�
RYHU�D�FRXUVH�RI������\HDUV�FRQWLQXDOO\�DV�D�SHUVRQ�DJHV���7KH�ERQH�RIIHUV�D�ELRFKHPLFDO�SUR¿OH�RI�WKH�LQGLYLGXDO¶V�ODVW�\HDUV�RI�OLIH��

)RU�WKLV�UHVHDUFK��VWDEOH�DQG�KHDY\�LVRWRSH�DQDO\VLV�RI�į��&��FDUERQ���į��1��QLWURJHQ���į��2��R[\JHQ�����6U���6U��VWURQWLXP���DQG�
the lead isotopes (206Pb/204Pb, 207Pb/204Pb, and 208Pb/204Pb) were completed on current and cold cases, which includes a sample 

RI����LQGLYLGXDOV�����PDOHV�����IHPDOHV��DQG���XQNQRZQ��VLQFH��������6WDEOH�LVRWRSHV�RI�FDUERQ�DQG�QLWURJHQ�ZHUH�XWLOL]HG�WR�LQYHVWLJDWH�
diet and nutrition, while oxygen, strontium, and lead isotopes were used to evaluate geographic origin and environment.  Isotopic 

DQDO\VLV�DLGHG�LQ�LGHQWLI\LQJ�WKH�LQGLYLGXDO¶V�GLHW�RYHU�WKHLU�OLIHWLPH�DQG�WKH�JHRJUDSK\�RI�WKHLU�OLYLQJ�HQYLURQPHQWV���+HDY\�LVRWRSH�
results were instrumental in the estimation of the decedent’s birth location versus where they were recovered in Florida.

,Q�WKH�FDVHV�RI�VXFFHVVIXO�LGHQWL¿FDWLRQ�HQFRPSDVVHG�ZLWKLQ�WKH�7DPSD�%D\�&ROG�&DVH�,QLWLDWLYH��WKH�LVRWRSH�UHVXOWV�KDYH�VXFFHVVIXOO\�
revealed geographic origins and migration patterns for the decedent.  A trend in the isotope results also reveals numerous cases in the 

Tampa Bay region are foreigners or out-of-state individuals.  From the isotope results for the unsolved cases, cold case investigators 

were able to redirect their investigations and reach out to other agencies with the new information concerning the case.   

7KH�7DPSD�%D\�&ROG�&DVH� ,QLWLDWLYH� LV� D�QRWHZRUWK\�H[DPSOH�RI� FROODERUDWLYH�ZRUN�DQG� UHVHDUFK�E\� IRUHQVLF� DQWKURSRORJLVWV��
VFLHQWLVWV�� DQG�PHGLFROHJDO� DJHQFLHV�� �7KH�JRDO�RI� WKLV�SURMHFW� LV� WR� UHLQYHVWLJDWH�DQG�KLJKOLJKW� ³FROG�FDVHV�´�ZKLFK�KDV� OHG� LVRWRSH�
DQDO\VLV�WR�EH�DSSOLHG�WR�UHFHQW�VNHOHWDO�FDVHV�GXH�WR�WKH�WUDQVLHQW�QDWXUH�DQG�SRSXODWLRQ�RI�WKH�7DPSD�%D\�UHJLRQ���&ROODERUDWLYH�DQG�
PXOWLGLVFLSOLQDU\�UHVHDUFK�LV�D�NH\�IXQFWLRQ�IRU�FDVHZRUN�LQYROYLQJ�XQLGHQWL¿HG�KXPDQ�UHPDLQV��
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