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E62 Increasing the Precision of Human Geolocation:  A City Scale Investigation of 
Stable Isotopes in Tap Water

Momoko Ueda*, 8888 University Drive, Burnaby, BC V5A1S6, CANADA; and Lynne S. Bell, PhD, Simon Fraser University, Dept of 
Criminology, 8888 University Drive, Burnaby, BC V5A 1S6, CANADA

After attending this presentation, attendees will understand the forensic importance of the isotopic compositions of tap water on a 

FLW\ZLGH�JHRJUDSKLFDO�VFDOH�IRU�WKH�XWLOL]DWLRQ�RI�VWDEOH�LVRWRSH�DQDO\VLV�RQ�KXPDQ�WLVVXHV�IRU�KXPDQ�SURYHQDQFLQJ�
This presentation will impact the forensic science community by demonstrating the necessity of understanding the isotopic values 

RI�GULQNLQJ�ZDWHU�VRXUFHV�DQG�ZDWHU�GLVWULEXWLRQ�V\VWHPV��DW�D�KLJK�JHRJUDSKLFDO�UHVROXWLRQ��LQ�SUHIHUHQFH�WR�HVWLPDWLQJ�GULQNLQJ�ZDWHU�
values derived from local precipitation water.

The geographical and temporal life history of an individual may be determined by the stable isotope analysis of human tissues.  The 

LVRWRSLF�FRPSRVLWLRQV�RI�WLVVXHV�DUH�UHÀHFWLYH�RI�WKH�HQYLURQPHQW�LQ�ZKLFK�WLVVXH�IRUPDWLRQ�WRRN�SODFH��ZLWK�GULQNLQJ�ZDWHU�EHLQJ�WKH�
PDMRU�FRQWULEXWRU�IRU�K\GURJHQ�DQG�R[\JHQ�VWDEOH�LVRWRSHV���+XPDQ�SURYHQDQFLQJ�WKURXJK�WKH�XVH�RI�VWDEOH�LVRWRSH�DQDO\VLV�EHFRPHV�
SRVVLEOH�ZLWK�WKH�XQGHUVWDQGLQJ�RI�WKH�LVRWRSLF�SDWWHUQV�RI�GULQNLQJ�ZDWHU�DFURVV�D�JHRJUDSKLFDO�DUHD��DV�DQ�LVRWRSLF�JUDGLHQW�H[LVWV�IRU�
SUHFLSLWDWLRQ�ZDWHU�DFURVV�WKH�JOREH���7KH�WHUP�³GULQNLQJ�ZDWHU´�LV�FRPPRQO\�XVHG�LQWHUFKDQJHDEO\�ZLWK�ERWK�³SUHFLSLWDWLRQ´�DQG�³WDS�
ZDWHU´�DQG�ZKLOH�WKH�LVRWRSLF�FRPSRVLWLRQV�RI�WDS�ZDWHU�LV�LQÀXHQFHG�E\�ORFDO�SUHFLSLWDWLRQ�ZDWHU��WKH�FRPSRVLWLRQV�DUH�QRW�QHFHVVDULO\�
identical.  The isotopic distribution of tap water has been previously investigated for the United States, on a large geographical scale, 

VKRZLQJ�WKH�LVRWRSLF�JUDGLHQW�DFURVV�WKH�FRXQWU\��KRZHYHU��QR�SUHYLRXV�VWXGLHV�KDYH�LQYHVWLJDWHG�WKH�LVRWRSLF�GLVWULEXWLRQ�RI�WDS�ZDWHUV�
across a single city at high resolution.

7KLV�VWXG\�LQYHVWLJDWHG�WKH�LVRWRSLF�GLVWULEXWLRQ�RI�K\GURJHQ�DQG�R[\JHQ�VWDEOH�LVRWRSHV�LQ�WDS�ZDWHUV�DFURVV�0HWUR�9DQFRXYHU��09���
at a high geographical resolution, to determine whether the isotopic compositions of tap water can vary across a city and, secondarily, 

FDQ�EH�VRXUFHG���09�WDS�ZDWHU�LV�VXSSOLHG�E\�PXOWLSOH�VRXUFHV�ZLWK�WKUHH�PDMRU�ZDWHUVKHGV�VXSSO\LQJ�WKH�PDMRULW\�RI�09�DQG�D�FRPSOH[�
V\VWHP�RI����JURXQGZDWHU�DTXLIHUV�SURYLGLQJ�WKH�UHPDLQLQJ�DUHDV���7DS�ZDWHU�VDPSOHV�ZHUH�FROOHFWHG�IURP�DFURVV�09�ZLWK�WKH�KHOS�RI�
YROXQWHHUV�GXULQJ�D�RQH�ZHHN�SHULRG�LQ�WKH�VXPPHU�RI��������6DPSOHV�ZHUH�FROOHFWHG�LQ�D���P/�DLUWLJKW�JODVV�YLDO�DQG�ZHUH�VWRUHG�LQ�
D�UHIULJHUDWRU�XQWLO�DQDO\VLV���7ULSOH�/LTXLG�:DWHU�,VRWRSH�$QDO\]HU��7/:,$��ZDV�XWLOL]HG�IRU�WKH�LVRWRSLF�DQDO\VLV�RI�WDS�ZDWHU�VDPSOHV�
ZLWK�DQ�LQVWUXPHQWDO�SUHFLVLRQ�RI�����Å�IRU�G2+�DQG�����Å�IRU�G182���7KH�2QOLQH�,VRWRSHV�LQ�3UHFLSLWDWLRQ�&DOFXODWRU�ZDV�XWLOL]HG�IRU�
WKH�HVWLPDWLRQ�RI�LVRWRSLF�YDOXHV�RI�ORFDO�SUHFLSLWDWLRQ�IRU�09�

The results revealed that d18O and d2+�LQ�WDS�ZDWHU�YDULHG�DFURVV�09�ZLWK�D�YDULDWLRQ�RI����Å�IRU�G18O
tap
�DQG�����Å�IRU�G2+

tap
.  

7KH�LVRWRSLF�FRPSRVLWLRQV�RI�09�WDS�ZDWHU�ZHUH�XQLTXH�WR�LWV�ZDWHU�VRXUFH��GHSHQGLQJ�RQ�WKH�ZDWHU�GLVWULEXWLRQ�V\VWHP�VXSSOLHG�E\�
PXOWLSOH�ZDWHU� VRXUFHV�� DQG�GLIIHUHG� IURP�HVWLPDWHG� ORFDO� SUHFLSLWDWLRQ�YDOXHV�� �7KLV�¿QGLQJ�KDV� VLJQL¿FDQW� IRUHQVLF� LPSRUWDQFH� DV�
09�WDS�ZDWHU�FDQ�EH�VRXUFHG�VROHO\�E\�LWV�LVRWRSLF�FRPSRVLWLRQV�DQG�VXJJHVWV�WKH�SRVVLELOLW\�RI�XOWLPDWHO\�VRXUFLQJ�KXPDQ�YDOXHV�WR�
VSHFL¿F�DUHDV�ZLWKLQ�09��ZKLFK�FRXOG�DLG�LQ�IRUHQVLF�LQYHVWLJDWLRQV�E\�LQFUHDVLQJ�WKH�SUHFLVLRQ�RI�JHRORFDWLQJ�KXPDQ�UHPDLQV���7KXV��
understanding the isotopic distribution of tap water across a geographical area with high geographical resolution is considered essential 

IRU�WKH�XWLOL]DWLRQ�RI�VWDEOH�LVRWRSH�DQDO\VLV�IRU�KXPDQ�SURYHQDQFLQJ�SXUSRVHV���,W�DOVR�GHPRQVWUDWHV�WKH�SRZHU�RI�WKLV�PHWKRG�DQG�VLPLODU�
studies for all North American cities are recommended.
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