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A118 Thinking Outside the Box:  Theory and Innovation in Sharp Trauma Analysis

John A. Williams, PhD*, Western Carolina University, Anthropology & Sociology, 101 McKee Hall, Cullowhee, NC 28723

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�KDYH�DQ�DSSUHFLDWLRQ�IRU�KRZ�VKDUS�WUDXPD�WR�ERQH�FDQ�EH�DQDO\]HG�XVLQJ�D�QRYHO�
approach.

This presentation will impact the forensic science community by demonstrating that pattern analysis on bone can be accomplished 
using Geographic Information Systems (GIS), a tool not normally associated with forensic applications.

,Q�������/RFDUG�ZDV�WKH�¿UVW�WR�UHFRJQL]H�WKH�SULQFLSOH�RI�WKH�WUDQVIHU�RI�HYLGHQFH���6LQFH�WKHQ��SDWWHUQ�DQDO\VLV�KDV�EHFRPH�RQH�RI�
WKH�IXQGDPHQWDO�WHQHWV�RI�FULPLQDOLVWLFV�DQG��E\�LQFOXVLRQ��IRUHQVLF�VFLHQFH���,Q�WKH�IRUHQVLF�VFLHQFHV��WRRO�PDUN�SDWWHUQ�DQDO\VLV�LV�DQ�
LQWHU�GLVFLSOLQH�FURVVRYHU���)RU�WKH�FULPLQDOLVW��WKH�HPSKDVLV�LV�RQ�WKH�WUDQVIHU�RI�WRRO�VSHFL¿F�FKDUDFWHULVWLFV�WR�LQDQLPDWH�REMHFWV���,Q�
forensic anthropology, the transfer is to bone.

6KDUS�WUDXPD�LQYROYLQJ�WRRWKHG�LQVWUXPHQWV�RU�WRROV�LV�D�FDVH�LQ�SRLQW���7HHWK�FUHDWH�WUDQVIHU�HYLGHQFH�LQ�WKH�IRUP�RI�SDWWHUQHG�PDUNV�
RQ�ERQH���7KH�IXQGDPHQWDO�WKHRU\�EHKLQG�WKH�DQDO\VLV�RI�WKHVH�PDUNV�LV�D�VLPSOH�RQH���(DFK�FODVV�RI�WRRWKHG�LQVWUXPHQW�FUHDWHV�D�FXW�PDUN�
SDWWHUQ�XQLTXH��RU�QHDUO\�VR��WR�WKDW�FODVV�RI�WRRO�RU�LQVWUXPHQW���6\PHV�WRRN�WKLV�WKHRUHWLFDO�EDVH�DQG�FUHDWHG�WKH�¿UVW�FRPSUHKHQVLYH�
GRFXPHQWDWLRQ�RI�WKHVH�WUDQVIHU�SDWWHUQV���+LV�ZRUN�IRUPHG�WKH�IRXQGDWLRQ�RI�WKLV�DQG�RWKHU�VWXGLHV�RI�WRRWKHG�LQVWUXPHQW�FXW�PDUNV�

2QFH�WRRO�VSHFL¿F�SDWWHUQV�KDYH�EHHQ�UHFRJQL]HG��LQWHUSUHWDWLRQ�DQG�LGHQWL¿FDWLRQ�RI�DQ�XQNQRZQ�SDWWHUQ�LV�D�PDWWHU�RI�FRPSDULVRQ�
WR�NQRZQ�SDWWHUQV���,Q�PRVW�VLWXDWLRQV��WKH�DQDO\VLV�RI�FODVV�VSHFL¿F�FXW�PDUN�SDWWHUQV�UHOLHV�RQ�PRUSKRPHWULF�FKDUDFWHULVWLFV��OLNH�NHUI�
WKLFNQHVV�DQG�NHUI�SUR¿OH�� �$V�6\PHV�KDV�GHPRQVWUDWHG�� WKLV� LV�D�KLJKO\�HIIHFWLYH�PHWKRG�� �<HW� WKHUH�DUH� WLPHV�ZKHQ�PRUSKRPHWULF�
DQDO\VLV�LV�KLQGHUHG��LI�QRW�UHQGHUHG�XVHOHVV��E\�WKH�DEVHQFH�RI�REVHUYDEOH�FODVV�VSHFL¿F�FKDUDFWHULVWLFV���7KHUH�LV�RQH�IHDWXUH�RI�WRRWK�
LQVWUXPHQW�WUDQVIHU�WKDW�LV�QHDUO\�XQLYHUVDOO\�SUHVHQW�²�VWULDWLRQV�RQ�WKH�FXW�VXUIDFH�RU�NHUI�ZDOO���$V�D�VDZ�RU�RWKHU�WRRWKHG�LQVWUXPHQW�
FXWV�WKURXJK�ERQH��WKH�WHHWK�OHDYH�EHKLQG�VWULDWLRQV�RQ�WKH�FXW�VXUIDFH���'HVSLWH�WKHLU�YLVLELOLW\��WKHVH�VWULDWLRQV�KDYH�OLPLWHG�GLDJQRVWLF�
power in pattern analysis using traditional morphometric methods.

*,6�LV�D�FRPSXWHU�EDVHG�SURFHVV�GHVLJQHG�WR�YLVXDOL]H�SDWWHUQV���*,6�KDV�EHHQ�GHVFULEHG�DV�D�PHDQV�RI�DQDO\]LQJ�DQG�LQWHUSUHWLQJ�
UHODWLRQVKLSV��SDWWHUQV��DQG�WUHQGV���$Q\RQH�ZKR�KDV�XVHG�FRQVXPHU�PDSSLQJ�³DSV´�KDV�XVHG�*,6���:KLOH�WKH�LQWHQW�RI�*,6�LV�WR�UHFRJQL]H�
SDWWHUQV�RQ�ODUJH�JHRJUDSKLF�UHJLRQV��VL]H�VKRXOG�QRW�EH�D�OLPLWLQJ�IDFWRU���/RRNLQJ�IRU�SDWWHUQV�RQ�DQ�DUHD�WKH�VL]H�RI�D�VWDWH�DQG�RQ�WKH�
NHUI�ZDOO�RI�D�FXW�ERQH�LV�VLPSO\�D�PDWWHU�RI�VFDOH��

The inspiration to use GIS to examine striation patterns on bone came from two recent studies.  Both were novel approaches to the 
XVH�RI�*,6�DQG�GHPRQVWUDWHG�WKH�YDOXH�RI�XVLQJ�WRROV�WKDW�ZHUH�QRW�GHVLJQHG�IRU�WKHLU�RULJLQDO�SXUSRVH���,Q�WKH�¿UVW��3RZHOO�DQG�FROOHDJXHV�
XWLOL]HG�*,6�WR�PDS�RXW�IUDFWXUH�SDWWHUQV�RQ�LQIDQW�SRUFLQH�VNXOOV�1  In the second study, Rose and colleagues moved to the microscopic 
level in GIS patterns of bone microstructure.2  Their success in the use of GIS in their respective studies demonstrated the effectiveness 
RI�*,6�LQ�WKH�UHFRJQLWLRQ�DQG�LQWHUSUHWDWLRQ�RI�SDWWHUQV�RWKHU�WKDQ�JHRJUDSKLF�RQHV���%DVHG�RQ�WKHVH�SULRU�VWXGLHV��:LOOLDPV�DQG�'DYLV�
VXFFHVVIXOO\�H[SORUHG� WKH�XVH�RI�*,6�LQ�UHFRJQL]LQJ�DQG�GLIIHUHQWLDWLQJ�VWULDWLRQ�SDWWHUQV�RQ� WKH�FXW�VXUIDFH�RI�ERQH�3  In this study, 
striation patterns were viewed as the equivalent of variations in geographic topology.  Two different saw classes were compared, each 
ZLWK�XQLTXHO\�GLIIHUHQW�VWULDWLRQ�SDWWHUQV���*,6�FRQVLVWHQWO\�UHFRJQL]HG�WKHVH�DV�GLVWLQFWO\�GLIIHUHQW�SDWWHUQV�RI�WUDQVIHU�HYLGHQFH���8VLQJ�
traditional morphometric methods, such a distinction would not be possible.

The theory of transfer evidence on cut bone has followed the traditional route of morphometric analysis.  Recent studies have 
GHPRQVWUDWHG� WKDW�³ZRUNLQJ�RXWVLGH� WKH�ER[´�E\�XVLQJ� WHFKQRORJLHV� WKDW�ZHUH�QRW�RULJLQDOO\�GHVLJQHG�IRU�ERQH�VSHFL¿F�SDWWHUQV�KDV�
yielded encouraging positive results.  These studies have shown that GIS has promise to become a tool in trauma analysis and not merely 
an interesting academic exercise.
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