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A45 A Multidisciplinary Validation Study of Non-Human Animal Models for Forensic 
Decomposition Research:  A Time Series Approach

Angela M. Dautartas, MA*, 250 S Stadium Hall, Knoxville, TN 37996; Lee Meadows Jantz, PhD, University of Tennessee, Dept of 
Anthropology, 250 S Stadium Hall, Knoxville, TN 37996-0720; Giovanna M. Vidoli, PhD, University of Tennessee, Dept of Anthropology, 
Knoxville, TN 37917; and Dawnie W. Steadman, PhD, University of Tennessee, Dept of Anthropology, 250 S Stadium Hall, Knoxville, 
TN 37996

After attending this presentation, attendees will better evaluate the validity of pig and rabbit proxies for human decomposition studies, 

particularly for time-since-death estimation.  Attendees will also understand the applicability of time series analysis to decomposition 

studies.

This presentation will impact the forensic science community by demonstrating whether non-human animal data could be admissible 

in court when applied to human remains in forensic contexts.

$QLPDO�SUR[LHV�DUH�RIWHQ�XWLOL]HG�LQ�GHFRPSRVLWLRQ�VWXGLHV�LQ�FDVHV�ZKHUH�KXPDQ�UHPDLQV�DUH�XQDYDLODEOH���7KH�PRVW�IUHTXHQW�DQLPDO�
VXEMHFWV�IRXQG�LQ�WKH�OLWHUDWXUH�DUH�SLJV��DOWKRXJK�UDEELWV��JXLQHD�SLJV��GRJV��DQG�RWKHU�PRGHOV�KDYH�EHHQ�VWXGLHG��KRZHYHU��WKH�VFLHQWL¿F�
merit of non-human models for forensic applications, including estimation of the postmortem interval, has never been formally tested. 

The goal of this project is to directly compare decomposition data among three species — pigs, humans, and rabbits — in three 

VHSDUDWH�WULDOV�WKDW�GLIIHU�E\�PLFURHQYLURQPHQW�DQG�VHDVRQ���9DULDEOHV�ZKLFK�KDYH�EHHQ�GRFXPHQWHG�LQFOXGH�LQVHFW�DFWLYLW\��À\�RYLSRVLWLRQ��
WKH� GHYHORSPHQWDO� VWDJH� RI� LPPDWXUH� LQVHFWV�� À\� ODUYDO�PLJUDWLRQ�� HPHUJHQFH� RI� DGXOW� DUWKURSRGV�� DQG� VXFFHVVLRQ���PRUSKRORJLFDO�
FKDQJHV�RI�WKH�ERG\��VFDYHQJLQJ��DQG�FOLPDWLF�FRQGLWLRQV���7KH�UHVXOWV�RI�WKH�¿UVW�WULDO�DUH�SUHVHQWHG�KHUH�DQG�IRFXV�RQ�WKH�FRPSDULVRQ�
of morphological changes over time. 

2Q�0DUFK�����������¿YH�SLJV��¿YH�KXPDQV��DQG�¿YH�UDEELWV�ZHUH�SODFHG�LQ�D�SUHYLRXVO\�XQXVHG��ZRRGHG�DUHD�RI�WKH�$QWKURSRORJLFDO�
Research Facility at the University of Tennessee, Knoxville.  After initial placement, the subjects were photographed twice daily and 

external signs of decomposition were recorded for 75 days.  Total body scores as well as scavenging and insect data were determined 

for each subject at each observation period.1  Temperature readings were collected from three data loggers placed approximately 1.5 

PHWHUV�DERYH�JURXQG�WKURXJKRXW�WKH�UHVHDUFK�DUHD��ERG\�FRUH�DQG�DGMDFHQW�VRLO�WHPSHUDWXUHV�ZHUH�FROOHFWHG�DV�ZHOO���'DWD�FRQWLQXHG�WR�
EH�FROOHFWHG�WZLFH�GDLO\�XQWLO�������$FFXPXODWHG�'HJUHH�+RXUV��$'+��KDG�EHHQ�UHDFKHG��GDWD�FROOHFWLRQ�WKHQ�FRQWLQXHG�RQFH�GDLO\��WKHQ�
GHFUHDVHG�WR�HYHU\�RWKHU�GD\�XQWLO�WKH�HQG�RI�WKH�VDPSOLQJ�SHULRG�RQ�0D\�����������

,QVHFW�DFWLYLW\�DQG�H[WHUQDO�VLJQV�RI�GHFRPSRVLWLRQ�GXULQJ�WKH�¿UVW� WULDO�VXJJHVW� WKDW� WKH�SDWWHUQ�RI�GHFD\�LV�QRW� LGHQWLFDO�DFURVV�
species.  The rabbits exhibited few external signs of decomposition, then appeared to decompose very rapidly with the onset of larval 

activity.  The pigs and humans were more similar to each other in their rates of decomposition.  Both species showed external signs of 

HDUO\�GHFRPSRVLWLRQ��LQFOXGLQJ�FRORU�FKDQJHV�DQG�VNLQ�VOLSSDJH���3DWWHUQV�RI�LQVHFW�DFWLYLW\�ZHUH�DOVR�PRUH�VLPLODU�EHWZHHQ�SLJV�DQG�
humans, with multiple distinct maggot masses observed on each subject, as opposed to a single mass observed on each of the rabbits.  

+XPDQV�H[KLELWHG�JUHDWHU�YDULDELOLW\�ZLWK�UHVSHFW�WR�ERWK�YLVXDO�GHFRPSRVLWLRQ�FKDQJHV�DQG�LQVHFW�DFWLYLW\�WKDQ�HLWKHU�SLJV�RU�UDEELWV���
,Q�DGGLWLRQ��RQO\�WKH�KXPDQ�VXEMHFWV�KDG�DQ\�HYLGHQFH�RI�VFDYHQJLQJ��WKLV�IXUWKHU�GLVWLQJXLVKHV�WKHP�IURP�WKH�SLJ�DQG�UDEELW�VXEMHFWV��

Time series statistics were used to evaluate these observations with an objective, quantitative approach.  In the analyses, the average 

GDLO\�WHPSHUDWXUH�GDWD�ZHUH�FRPSDUHG�WR�WKH�DYHUDJH�GDLO\�WRWDO�ERG\�VFRUHV�IRU�HDFK�VSHFLHV���'\QDPLF�OLQHDU�UHJUHVVLRQ�ZDV�FKRVHQ�WR�
build a model of how total body score changed over time, with the corresponding change in temperature incorporated as an impacting 

IDFWRU�� �0HDQ�VTXDUH�HUURU�ZDV�XVHG�DV�D�VHDUFK�FULWHULRQ�DV�WKLV�VWDWLVWLF�LQIRUPV�ZKHWKHU�RU�QRW�WKH�PRGHO�LV�D�JRRG�¿W�WR�WKH�GDWD���
Preliminary results of this analysis of each species showed that the temperature data correlated more closely with the total body scores 

of the humans and pigs than with the rabbits (mean square error 3.68, 3.89, and 6.83, respectively).  As with the visual observations, this 

VXJJHVWV�WKDW�WKH�SDWWHUQ�RI�GHFRPSRVLWLRQ�GLIIHUV�EHWZHHQ�WKH�VSHFLHV�DQG��DV�VXFK��WKH�WKUHH�JURXSV�DUH�QRW�OLNHO\�WR�EH�LQWHUFKDQJHDEOH�
in decomposition research. 
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