
* 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. 

225

A133 Differentiating Peri-Mortem From Postmortem Blunt Force Trauma by 
Evaluating Fracture Tension Surface Topography Using Geographic Information 
Systems

Kelsee Hentschel, MA*, University of South Florida, Anthropology Dept, 4202 E Fowler Avenue, SOC107, Tampa, FL 33630; and 
Daniel J. Wescott, PhD, Texas State University, Dept of Anthropology, 601 University Drive, San Marcos, TX 78666-4684

The goal of this presentation is to present the results of a novel method that uses Geographic Information Systems (GIS) to 
TXDQWL¿DEO\� GLVWLQJXLVK� EHWZHHQ� SHUL�PRUWHP� DQG� SRVWPRUWHP�EOXQW� IRUFH� WUDXPD� IUDFWXUHV�� �$WWHQGHHV�ZLOO� OHDUQ� WKDW�PLFURVFRSLF�
topographic differences are observable on the fracture tension surface between bones fractured near the time of death and those fractured 
ODWHU�LQ�WKH�3RVWPRUWHP�,QWHUYDO��30,���DQG�WKDW�WKHVH�GLIIHUHQFHV�FDQ�EH�GHWHFWHG�DQG�TXDQWL¿HG�IURP�KLJK�UHVROXWLRQ�GLJLWDO�LPDJHV�RI�
the fracture surface using GIS software.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�LQWURGXFLQJ�D�QHZ�TXDQWL¿DEOH�PHWKRG�IRU�DQDO\]LQJ�WKH�IUDFWXUH�
tension surface morphology by using GIS software to differentiate peri-mortem from postmortem blunt force trauma in forensic 
anthropological investigations.

Forensic anthropologists must be able to accurately distinguish between wet and dry bone fractures in cases involving blunt force 
trauma.  While previous research has established that fracture surface morphology can provide clues to differentiate between peri-
mortem (wet) and postmortem (dry) fractures, no studies have made attempts to calibrate or measure these changes.1-4  The present study 
H[SORUHV�WKH�XVH�RI�*,6�WR�DVVHVV�DQG�TXDQWLI\�FKDQJHV�LQ�WKH�IUDFWXUH�WHQVLRQ�VXUIDFH�WRSRJUDSK\�RI�ERQHV�EURNHQ�WKURXJKRXW�WKH�30,���
%HFDXVH�RI�LWV�DELOLW\�WR�HYDOXDWH�VSDWLDO�GDWD��*,6�VRIWZDUH�LV�ZHOO�VXLWHG�WR�DQDO\]LQJ�VSDWLDO�SDWWHUQV�LQ�WKH�LUUHJXODU�ODQGVFDSH�RI�D�
fracture surface.5  The goal of this study is to establish if fracture surface topography can be consistently used to differentiate between 
peri-mortem and postmortem bone fractures.  The tension surface of the fracture was chosen for analysis because previous research 
KDV�IRXQG�WKDW�RVWHRQV��ZKHQ�SODFHG�XQGHU�WHQVLRQ��ZLOO�³SXOO�RXW´�RI�WKH�IUDFWXUH�VXUIDFH�DQG�FUHDWH�SLWV�DQG�SURMHFWLRQV�RQ�WKH�IUDFWXUH�
surface.6  These pits and projects are read by GIS software as hills and valleys on the fracture surface.

$�WRWDO�RI�����IUDFWXUH�VXUIDFHV�IURP�SLJ�ORQJ�ERQHV�EURNHQ�QHDU�WKH�WLPH�RI�GHDWK�DQG�DW�ZHHNO\�SHULRGV�WKURXJKRXW�WKH�SRVWPRUWHP�
interval were imaged using a NextEngine®��'�VFDQQHU���7KH�VFDQV�ZHUH�WULPPHG�DQG�LPSRUWHG�LQWR�$UF0DS™ 10.1 in vector format as 
FRRUGLQDWH�SRLQWV���7KH�+RWVSRW�$QDO\VLV�WRRO�ZDV�XVHG�WR�LGHQWLI\�VWDWLVWLFDOO\�VLJQL¿FDQW�DUHDV�RI�KLJK�HOHYDWLRQ��KRW�VSRWV��DQG�ORZ�
HOHYDWLRQ��FROG�VSRWV��DQG�DVVHVVHG�ZKHWKHU�WKRVH�FOXVWHUV�ZHUH�VWDWLVWLFDOO\�VLJQL¿FDQW�ZLWKLQ�WKH�FRQWH[W�RI�QHLJKERULQJ�IHDWXUH�YDOXHV���
For each fracture surface, the percentage of the total tension surface area considered a cold spot (valley), hot spot (hill), and intermediate 
YDOXH��ÀDW�DUHD��ZHUH�FDOFXODWHG�

$QDO\VLV�RI�YDULDQFH� UHVXOWV� LQGLFDWH� WKHUH� LV�D�VLJQL¿FDQW�GLIIHUHQFH� LQ� WRSRJUDSKLF� IHDWXUHV� �KRW��FROG��DQG� LQWHUPHGLDWH�VSRWV��
DQG�WHPSRUDO�LQWHUYDOV�FRUUHVSRQGLQJ�WR�HDUO\��PLGGOH��DQG�ODWH�GHFRPSRVLWLRQ��S ��������������DQG��������UHVSHFWLYHO\����5HJUHVVLRQ�
DQDO\VLV�VKRZV�ORZ�FRUUHODWLRQ�EHWZHHQ�PRQWKV�LQ�WKH�30,�DQG�WKH�WRSRJUDSKLF�IHDWXUHV���7KH�RYHUDOO�WUHQG�LQ�WKH�GDWD�VXJJHVWV�WKDW�
ERQHV�EURNHQ�FORVHU�WR�WKH�WLPH�RI�GHDWK�KDYH�D�KLJKHU�SHUFHQWDJH�RI�KRW�DQG�FROG�VSRWV�FRPSDUHG�WR�ERQHV�EURNHQ�ODWHU�LQ�WKH�30,���
7KLV�LPSOLHV�WKDW�WKH�ERQHV�EURNHQ�QHDU�WKH�WLPH�RI�GHDWK�H[KLELW�D�URXJKHU�IUDFWXUH�WHQVLRQ�VXUIDFH�ZLWK�PRUH�SLWV�DQG�SURMHFWLRQV�WKDQ�
ERQHV�EURNHQ�ODWHU�LQ�WKH�30,���7KH�PLFURVFRSLF�URXJKHQHG�DSSHDUDQFH�RI�ZHW�ERQH�IUDFWXUH�VXUIDFHV�LV�OLNHO\�WKH�UHVXOW�RI�WRUQ�FROODJHQ�
EXQGOHV�DQG�RVWHRQDO�SXOORXWV��KRZHYHU��DV�WKH�ERQH�GULHV��WKH�RVWHRQV�DQG�FROODJHQ�EHFRPH�OHVV�HODVWLF�DQG�PRUH�EULWWOH��VR�RVWHRQV�DQG�
FROODJHQ�EXQGOHV�ZLOO�QRW�VWUHWFK�XQGHU�WHQVLRQ���7KXV��GU\LQJ�UHVXOWV�LQ�D�VPRRWKHU�IUDFWXUH�VXUIDFH���7KH�ORZ�FRUUHODWLRQ�EHWZHHQ�30,�
DQG�IUDFWXUH�IHDWXUHV�VXJJHVW�WKDW�WLPH�LV�QRW�D�PDMRU�FDXVDO�IDFWRU��EXW�UDWKHU�WKH�FKDQJH�LQ�WRSRJUDSK\�LV�OLNHO\�WKH�UHVXOW�RI�WKH�ORVV�RI�
RUJDQLF�PDWHULDO�DV�WKH�ERQH�GULHV���7KH�¿QGLQJV�RI�WKLV�UHVHDUFK�GHPRQVWUDWH�SURPLVH�IRU�XVLQJ�*,6�LQ�IRUHQVLF�DQWKURSRORJLFDO�IUDFWXUH�
research and cases and that this method warrants further investigation. 
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