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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�FKHPLFDO�DQG�ELRORJLFDO�IDFWRUV�WKDW�LQÀXHQFH�PDJJRW�PDVV�HFRORJ\�
and its potential use as a forensic tool.

This presentation will impact the forensic science community by exploring a new microenvironment and establishing a more 
accurate and reliable method to estimate the postmortem interval based on possibly predictable characteristics of maggot masses.

Carrion decomposition is largely attributed to microorganism and insect activity.  These two pathways of nutrient renewal have 
WUDGLWLRQDOO\�EHHQ�FRQVLGHUHG�DV�VHSDUDWH�PHFKDQLVPV�RI�GHFRPSRVLWLRQ�DQG�VWXGLHG�DV�VXFK��KRZHYHU��UHFHQW�UHVHDUFK�KDV�VKRZQ�WKDW�
LQWHUDFWLRQV�EHWZHHQ�LQVHFWV�DQG�PLFURRUJDQLVPV�FXOPLQDWH�LQ�WKH�IRUPDWLRQ�RI�PDJJRW�PDVVHV���<HW�PDJJRW�PDVVHV�DVVRFLDWHG�ZLWK�
FDUFDVV�GHFRPSRVLWLRQ�KDUERU�D�PLFURHQYLURQPHQW�WKDW�KDV�QRW�EHHQ�IXOO\�DQDO\]HG���,Q�WKLV�VWXG\��D�SUHOLPLQDU\�FKHPLFDO�DQG�EDFWHULDO�
SUR¿OH�RI�WKH�PDJJRW�PDVV�LV�SURYLGHG�XVLQJ�D�VZLQH�PRGHO��Sus scrofa domesticus����0RUH�VSHFL¿FDOO\��WKLV�LV�WKH�¿UVW�FRPSUHKHQVLYH�
YLHZ�LQWR�WKH�EDFWHULDO�PLFURELRPH�RI�WKH�PDJJRW�PDVV�WKURXJK�VHTXHQFLQJ�WKH�9��UHJLRQ�RI�WKH���6�U51$�JHQH���7R�SURYLGH�IXUWKHU�
GHVFULSWLRQ�RI�WKH�PLFURELRPH��FXOWXUH�WHFKQLTXHV�ZHUH�XWLOL]HG�WR�HVWDEOLVK�ZKDW�FRQVWLWXHQWV�RI�WKLV�FRPPXQLW\�FDQ�EH�HDVLO\�REVHUYHG�
in the laboratory.  In doing so, the goal is to understand the ecology of the maggot mass so that it can be used to its full forensic value.

7KUHH� VZLQH� FDUFDVVHV�ZHUH� GHFRPSRVHG� LQ� D� WURSLFDO� VDYDQQD� HFRV\VWHP� LQ� 3DOROR�9DOOH\��2DKX��+,�� � 6ZLQH�ZHUH� NLOOHG� YLD�
HOHFWURFXWLRQ�DQG�SODFHG�DW�WKH�VLWH�RQH�KRXU�SRVWPRUWHP���0LFURELDO�VDPSOHV�ZHUH�FROOHFWHG�ZKHQ�WKH�PDJJRW�PDVVHV�EHFDPH�HVWDEOLVKHG�
(74h postmortem).  The maggot mass was swabbed twice daily from 74h-128h postmortem for sequencing and culture.  Simultaneously, 
WKH�VNLQ�ZDV�VZDEEHG�QHDU� WKH�PDJJRW�PDVVHV�IRU�FXOWXUH�� �$GGLWLRQDOO\�� WKH�S+��R[LGDWLRQ�UHGXFWLRQ�SRWHQWLDO��DQG�WKH�WHPSHUDWXUH�
RI�WKH�PDJJRW�PDVVHV�ZHUH�PHDVXUHG���6ZDEV�IRU�FXOWXUH�ZHUH�LPPHGLDWHO\�WUDQVIHUUHG�WR�WKH�ODERUDWRU\�DQG�VWUHDNHG�RQWR�VWDQGDUG�
QXWULHQW�DJDU�DQG�LQFXEDWHG�DW����&�IRU�LVRODWLRQ���2QFH�LVRODWHG��EDFWHULDO�VDPSOHV�ZHUH�LGHQWL¿HG�YLD�0DWUL[�$VVLVWHG�/DVHU�'HVRUSWLRQ�
,RQL]DWLRQ�7LPH�RI�)OLJKW��0$/',�72)����6ZDEV�IRU�VHTXHQFLQJ�ZHUH�WUDQVIHUUHG�WR�WKH�ODERUDWRU\�DQG�VWRUHG�DW�����&�XQWLO�WKH�VXUYH\�
was complete, then sequenced. 

7KH�PDJJRW�PDVVHV�H[KLELWHG�REYLRXV�FKHPLFDO� WUHQGV�� �)URP���K� WR����K�SRVWPRUWHP�WKH�S+�EHFDPH�PRUH�DONDOLQH����������
WR����������� �$W����K� WR����K�SRVWPRUWHP�� WKH�S+�EHFDPH�PRUH�DFLGLF��GHFUHDVLQJ� IURP��������� WR���������� �'XULQJ� WKH�¿QDO�GD\�
RI� WKH� VWXG\�� WKH�S+� UHJDLQHG� DONDOLQLW\� DQG� URVH� WR���������� �2[LGDWLRQ�UHGXFWLRQ�SRWHQWLDO� LQFUHDVHG� IURP� ����PLOOL9ROWV� �P9�� WR�
���P9�LQGLFDWLQJ�D�KLJKO\�UHGXFLQJ�HQYLURQPHQW���7KH�WHPSHUDWXUH�UHPDLQHG�UHODWLYHO\�FRQVWDQW��DYHUDJLQJ�DW������&�ZLWKLQ�WKH�PDJJRW�
PDVVHV�DQG�JHQHUDOO\�KLJKHU�WKDQ�WKH�HQYLURQPHQWDO�WHPSHUDWXUH�DYHUDJLQJ�DW������&���0LFURELDO�GDWD�ZLOO�EH�SUHVHQWHG�EXW�D�GLYHUVH�
EDFWHULDO�FRPPXQLW\�GRPLQDWHG�E\�3URWHREDFWHULD� �VSHFL¿FDOO\�*DPPDSURWHREDFWHULD���)LUPLFXWHV��DQG�%DFWHURLGHWHV� LV�DQWLFLSDWHG���
This community is expected to change over time as decomposition progresses, putrefactive bacteria migrate, insects oviposit on the 
carcass, and resources become depleted. 

7KH�UHVXOWV�VKRZ�WKDW� WKH�FKHPLVWU\�RI� WKH�PDJJRW�PDVV�FKDQJHV�GXULQJ�GHFRPSRVLWLRQ�� �7KH�VKLIW� LQ�S+�LV�VLPLODU� WR�SUHYLRXV�
VWXGLHV�DQG�SUREDEO\�RFFXUV�ZKHQ�PDFURPROHFXOHV�DUH�EURNHQ�GRZQ�LQWR�VPDOOHU�DPLQR�DFLG�FRQVWLWXHQWV���$V�WKRVH�DPLQR�DFLGV�ZHUH�
IXUWKHU�EURNHQ�GRZQ�LQWR�LQRUJDQLF�FRPSRXQGV�VXFK�DV�DPPRQLD�DQG�LQFRUSRUDWHG�LQWR�WKH�HQYLURQPHQW��WKH�PDJJRW�PDVVHV�UHJDLQHG�
DONDOLQLW\��LQFUHDVLQJ�WKH�S+���7KLV�QRWLFHDEOH�WUHQG�LQ�WKH�PDJJRW�PDVV�S+�KDV�JUHDW�SRWHQWLDO�DV�D�IRUHQVLF�WRRO�DV�D�SRVWPRUWHP�LQWHUYDO�
estimator.  The oxidation-reduction potential indicated a highly reducing environment that corresponds with sulfur reduction.  From 
this measurement, the presence of sulfur-reducing bacteria is expected, possibly verifying the assumption that phylum Proteobacteria 
is a part of this maggot mass community.  Finally, the maggot mass temperature being higher than environmental temperature indicates 
that the bacterial community might include thermotrophic taxa.  These data provide novel insight into the ecology of the bacterial 
FRPPXQLW\���0RUH�WHVWV��VSHFL¿FDOO\�LQ�GLIIHUHQW�VHDVRQV�DQG�FOLPDWHV��DUH�QHHGHG�WR�YHULI\�LI�WKHVH�WUHQGV�DUH�FRQVLVWHQW�DQG�SUHGLFWDEOH�
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