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+���� 'RHV�&DUFDVV�0DVV�,QÀXHQFH�WKH�6WUXFWXUH�RI�*UDYH�6RLO�0LFURELDO�&RPPXQLWLHV"

David O. Carter, PhD*, Chaminade University of Honolulu, Div of Natural Sciences & Math, 3140 Waialae Avenue, Honolulu, HI 
96816; Jessica L. Metcalf, PhD, Chemistry and Biochemistry, Jennie Smoly Caruthers Biotech Bldg, Boulder, CO 80309; Amnon 
Amir, PhD, University of Colorado Boulder, BioFrontiers Institute, 596 UCB, Boulder, CO 80309; and Rob Knight, PhD, University of 
Colorado, Dept of Chemistry & Biochemistry, Boulder, CO 80309

After attending this presentation, attendees will understand that decomposing carcasses of contrasting mass can have similar effects 

on the changes in the structure of postmortem microbial communities.

This presentation will impact the forensic science community by illustrating that changes in grave soil microbial communities 

DVVRFLDWHG�ZLWK�VZLQH�FDUFDVVHV�LQ�D�¿HOG�VHWWLQJ�DUH�VLPLODU�WR�WKRVH�REVHUYHG�ZLWK�RWKHU�PDPPDOV��LQFOXGLQJ�KXPDQV��DV�ZHOO�DV�WKRVH�
conducted in controlled laboratory settings.

Postmortem microbial communities are crucial and dynamic contributors to the decomposition of a corpse.  The activity of these 

decomposer microorganisms drives many postmortem changes, such as bloating and ethanol production.  The development of soil 

microorganisms as physical evidence requires answers to several fundamental questions about the relationships between corpses, 

GHFRPSRVLWLRQ��DQG�PLFURELDO�FRPPXQLWLHV�� �<HW�RQH�YDULDEOH�KDV�UHFHLYHG� OLWWOH�H[SHULPHQWDO�DWWHQWLRQ�� �KRZ�GRHV� WKH�FRUSVH�PDVV�
LQÀXHQFH�WKH�VWUXFWXUH�RI�SRVWPRUWHP�PLFURELDO�FRPPXQLWLHV"�

To investigate the effect of corpse mass on the structure of postmortem microbial communities, gravesoils associated with 

decomposing swine (Sus scrofa domesticus��FDUFDVVHV�LQ�D�SDVWXUH�QHDU�0HDG��1(��ZHUH�FROOHFWHG�LQ�WKH�VXPPHU�IURP�RQH�WR����GD\V�
SRVWPRUWHP����6�U51$�DPSOLFRQV�DQG���6�U51$�DPSOLFRQV�ZHUH�VHTXHQFHG�WR�FKDUDFWHUL]H�WKH�EDFWHULDO�DQG�DUFKDHDO�FRPPXQLWLHV�
�����EDVHSDLU�UHDGV��DQG�HXNDU\RWH�FRPPXQLWLHV��a����EDVHSDLU�UHDGV���UHVSHFWLYHO\�

7KH� GHFRPSRVLWLRQ� RI� DOO� FDUFDVVHV� UHVXOWHG� LQ� D� VLJQL¿FDQW� FKDQJH� LQ� JUDYHVRLO� EDFWHULDO� DQG� DUFKDHDO� FRPPXQLWLHV�� � 7KHVH�
GLIIHUHQFHV�ZHUH�FKDUDFWHUL]HG�E\�D�GHFUHDVH�LQ�DFLGRWURSKLF�EDFWHULD��$FLGREDFWHULD��DQG�EDVDO�VRLO�GZHOOLQJ�EDFWHULD��3ODQFWRP\FHWHV��
9HUUXFRPLFURELD���ZKLFK�FRLQFLGHG�ZLWK�LQFUHDVHV�LQ�WKH�DEXQGDQFH�RI�3URWHREDFWHULD��SDUWLFXODUO\�*DPPDSURWHREDFWHULD���6LJQL¿FDQW�
GLIIHUHQFHV�ZHUH�DOVR�REVHUYHG�EHWZHHQ�FRQWURO�VRLO�HXNDU\RWH�FRPPXQLWLHV�DQG�WKRVH�DVVRFLDWHG�ZLWK�SRVW�UXSWXUH�FDUFDVVHV��GD\V���
DQG������ZLWK�WKH�H[FHSWLRQ�RI�WKH��NJ�QHRQDWH�FDUFDVVHV��ZKLFK�PD\�EH�GXH�WR�GD\����VDPSOHV�IDLOLQJ�WR�VHTXHQFH�IRU�WKHVH�VDPSOHV���$V�
VHHQ�LQ�GHFRPSRVLWLRQ�VWXGLHV�ERWK�LQ�ODERUDWRU\�DQG�¿HOG�VHWWLQJV��5KDELWLGDH�QHPDWRGHV�EORRPHG�DIWHU�UXSWXUH�LQ�WKH�RWKHU�JUDYHVRLO�
DQG�FRPSOHWHO\�GRPLQDWHG�PLFURELDO�HXNDU\RWLF�FRPPXQLWLHV�DW�GD\�����

,W�LV�FRQFOXGHG�WKDW�UHJDUGOHVV�RI�FDUFDVV�PDVV��GHFRPSRVLWLRQ�KDV�D�VLJQL¿FDQW�HIIHFW�RQ�VRLO�PLFURELDO�FRPPXQLWLHV��DOWKRXJK�WKLV�
QHHGV�WR�EH�FRQ¿UPHG�IRU�PLFURELDO�HXNDU\RWLF�FRPPXQLWLHV�DVVRFLDWHG�ZLWK��NJ�QHRQDWHV���,W�LV�UHFRPPHQGHG�WKDW�WKH�GHFRPSRVLWLRQ�
RI�FRUSVHV�JUHDWHU�WKDQ���NJ�VKRXOG�EH�LQYHVWLJDWHG�LQ�GHWDLO�WR�GHWHUPLQH�LI�WUHQGV�GLVFRYHUHG�LQ�WKLV�VWXG\¶V�GDWD�VHW�H[WHQG�WR�ODUJHU�
GHFRPSRVLQJ�VXEMHFWV��L�H���DUH�FRUSVHV�JUHDWHU�WKDQ���NJ�DVVRFLDWHG�ZLWK�GLIIHUHQW�JUDYHVRLO�PLFURELDO�FRPPXQLWLHV"���

7KH�FXUUHQW�¿QGLQJV�DUH�VLPLODU�WR�WKRVH�RI�RWKHU�UHFHQW�LQYHVWLJDWLRQV�LQWR�WKH�SRVWPRUWHP�PLFURELRPH���,W�LV�EHFRPLQJ�FOHDU�WKDW�D�
SUHGLFWDEOH�VXFFHVVLRQ�OLNH�FKDQJH�LQ�PLFURELDO�FRPPXQLWLHV�RFFXUV�WR�GHFRPSRVLWLRQ���,PSRUWDQWO\��WKLV�VWXG\�GHPRQVWUDWHV�WKDW�FDUFDVV�
mass has little overall effect on the decomposer microbial community, which is similar to previous studies into the release of bioavailable 

FKHPLFDOV�LQWR�JUDYHVRLOV���7KLV�UHVHDUFK�KDV�LPSRUWDQW�LPSOLFDWLRQV�IRU�IRUHQVLF�VFLHQFH�EHFDXVH�LW�VXJJHVWV�WKDW�D�PLFURELDO�FORFN�IRU�
estimating the postmortem interval may be robust to mass of a decomposing carcass. 
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