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$���� 5H¿QLQJ� +\GURJHQ� DQG� 2[\JHQ� ,VRVFDSHV� IRU� WKH� ,GHQWL¿FDWLRQ� RI� +XPDQ�
Remains in Mississippi

Monica M. Warner*, Mississippi State University, Dept of Anthropology, 206 Cobb Institute, Mississippi State, MS 39762; Amber M. 
Plemons, BS, Mississippi State University, 206 Cobb Institute of Archaeology, Mississippi State, MS 39762; Nicholas P. Herrmann, PhD, 
Mississippi State University, Cobb Institute of Archaeology, Box AR, Dept of Anthro & Mid East Cultures, Mississippi State, MS 39762; 
and Kate L. Henderson, MS, Mississippi State University, Dept of Chemistry, 310 President’s Circle, Mississippi State, MS 39762

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�LPSRUWDQFH�RI�FRQGXFWLQJ�UHJLRQDO�UH¿QHPHQW�RI�K\GURJHQ��į2+��DQG�
R[\JHQ��į18O) isoscapes for the United States when assessing the variability in stable isotope signatures of tap water.

This presentation will impact the forensic science community by increasing the accuracy of isotope baseline data for the utility of 
LGHQWLI\LQJ�KXPDQ�UHVLGHQWLDO�RULJLQ�DQG�ZLOO�SURYLGH�HQFRXUDJHPHQW�WR�FRQGXFW�UHJLRQDO�VWXGLHV�RI�į2+�DQG�į182�LVRVFDSH�UH¿QHPHQW�
on a national level.

,VRVFDSHV� DUH� PDSV� FUHDWHG� WR� YLVXDOL]H� ODUJH�VFDOH� JHRJUDSKLF� GLVWULEXWLRQV� RI� LVRWRSHV� LQ� HQYLURQPHQWDO� V\VWHPV�1  Baseline 
isoscapes are generated from the collection of stable isotope data and modeled for large-scale regions using geo-statistical programs.  
They provide an additional resource for forensic investigators to determine residential origin when assigning human isotope signatures 
to geolocation.  Isoscapes, although accurate, provide imperfect estimates for certain regions with less isotope coverage.  For instance, 
WKH�8QLWHG�6WDWHV�į2+�DQG�į182�WDS�ZDWHU� LVRVFDSHV�KDYH� LQVXI¿FLHQW� LVRWRSH�VDPSOH�FRYHUDJH� IRU�0LVVLVVLSSL� �Q ���� �7KLV� UHVHDUFK�
SURMHFW� UH¿QHV� WKH� į2+�DQG� į182� LVRVFDSHV� IRU�0LVVLVVLSSL� WR� GHWHUPLQH�ZKHWKHU� LQFUHDVHG� VDPSOLQJ� VLJQL¿FDQWO\� DOWHUV� WKH� LVRWRSH�
patterns previously reported for the state. 

7KH�į2+�DQG�į182�LVRVFDSHV� IRU�0LVVLVVLSSL�ZHUH�JHQHUDWHG� IURP� WDS�ZDWHU� VDPSOHV�FROOHFWHG�DFURVV� WKH� VWDWH� �Q ����� �6DPSOH�
locations were selected by physiographic region and population density to account for diverse water sources.  Tap water samples were 
FROOHFWHG�IURP�SXEOLF�UHVWURRPV�LQ�0DUFK�DQG�$SULO������DQG�UHFRUGHG�ZLWK�D�*OREDO�3RVLWLRQLQJ�6\VWHP��*36��XQLW���į2+�DQG�į18O 
was measured using a Thermo™ Finnigan™�,VRWRSH�5DWLR�0DVV�6SHFWURVFRS\��,506��FRXSOHG�ZLWK�DQ�HOHPHQWDO�DQDO\]HU��DQG�GDWD�ZDV�
QRUPDOL]HG�WR�WKH�9LHQQD�6WDQGDUG�0HDQ�2FHDQ�:DWHU�6WDQGDUG�/LJKW�$QWDUFWLF�3UHFLSLWDWLRQ��9602:�6/$3��VFDOH���,VRVFDSHV�DQG�
spatial analyses were conducted with ArcGIS®�������XVLQJ�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH�SULRUV�IURP�,VR0$3®���į2+�DQG�į18O data were 
FODVVL¿HG�LQWR�-HQNV�QDWXUDO�EUHDNV�DQG�LQWHUSRODWHG�XVLQJ�RUGLQDU\�.ULJLQJ���7KH�LVRVFDSH�GDWD�ZDV�FDOLEUDWHG�XVLQJ�D�OLQHDU�UHJUHVVLRQ�
model and incorporated into each isoscape using raster math.  These isoscapes were compared to the national tap water isoscapes 
SUHVHQWHG�LQ�%RZHQ�HW�DO��WR�HYDOXDWH�DQ\�VSDWLDO�UH¿QHPHQW�2

į2+�YDOXHV�UDQJHG�IURP������Å�WR������Å��DQG�WKH�į182�YDOXHV�UDQJHG�IURP������Å�WR������Å���7KHVH�GDWD�FRLQFLGH�ZLWK�WKRVH�
SUHVHQWHG�LQ�%RZHQ�HW�DO���ZLWK�WKH�H[FHSWLRQ�RI�RQH�į182�VDPSOH�IDOOLQJ�EHWZHHQ�����Å�DQG�����Å�LQ�WKH�FRDVWDO�UHJLRQ�2� �'LVWLQFW�
GLIIHUHQFHV�ZHUH�REVHUYHG�EHWZHHQ�WKH�į2+�DQG�į182�YDOXHV�LQ�HDVW�DQG�ZHVW�-DFNVRQ��ZKLFK�PD\�UHODWH�WR�DYDLODEOH�FLW\�ZDWHU�VRXUFHV���
$�JUDGXDO�HQULFKPHQW�RI�į2+�DQG�į18O values was observed from the northern state boundary toward the Gulf coast suggesting stronger 
FRUUHODWLRQ�ZLWK�K\GURORJ\�UDWKHU� WKDQ�SK\VLRJUDSKLF� UHJLRQ�� �%RWK� LVRVFDSHV�H[KLELW�QRQ�UDQGRP�VSDWLDO�DXWRFRUUHODWLRQ�� �7KH�į18O 
LVRVFDSH�KDG�VLJQL¿FDQW�FOXVWHUHG�VSDWLDO�DXWRFRUUHODWLRQ��0RUDQ¶V�, ��������= �������S�������ZLWK�QRWDEOH�SDWWHUQV�LQ�WKH�0LVVLVVLSSL�
'HOWD���,VRVFDSHV�IRU�YDULRXV�5DUH�(DUWK�(OHPHQWV��5((V��ZLOO�DOVR�EH�SUHVHQWHG��ZKLFK�SURYLGH�D�PHDQV�WR�FURVV�UHIHUHQFH�LVRWRSH�GDWD�
for more accurate residential origin estimates. 

,QFUHDVHG�WDS�ZDWHU�VDPSOLQJ�RQ�D�UHJLRQDO�VFDOH�LV�ZDUUDQWHG�IRU�į2+�DQG�į182�LVRVFDSH�UH¿QHPHQW�WR�LPSURYH�WKH�XWLOLW\�RI�LVRWRSHV�
IRU�DFFHVVLQJ�KXPDQ�UHVLGHQWLDO�RULJLQ�� �6DPSOH�VL]H�VKRXOG�EH�LQFUHDVHG�LQ�FLWLHV�ZLWK� ODUJH�SRSXODWLRQV�WR�FRQVLGHU�PXOWLSOH�ZDWHU�
VRXUFHV���:KHQ�XWLOL]LQJ�į2+�DQG�į182�LVRVFDSHV�LQ�IRUHQVLF�DQWKURSRORJ\��į18O may be the more reliable indicator due to the increased 
VSDWLDO�UH¿QHPHQW�UHVXOWV�SUHVHQWHG�KHUH���7KHVH�UHVXOWV�ZLOO�EH�WHVWHG�RQ�VNHOHWDO�UHPDLQV�IURP�0LVVLVVLSSL�LQ�WKH�QH[W�SKDVH�RI�UHVHDUFK�
using these new assignment models. 
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