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%��� %DFWHULDO�3UR¿OLQJ�RI�6RLO�(YLGHQWLDU\�,WHPV�8VLQJ�1H[W�*HQHUDWLRQ�6HTXHQFLQJ

Ellen M. Jesmok, BS*, Michigan State University, 560 Baker Hall, 655 Auditorium Road, East Lansing, MI 48824; and David R. Foran, 
PhD, Michigan State University, Forensic Science Program, 560 Baker Hall, East Lansing, MI 48824

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�KRZ�WKH�EDFWHULDO�FRPSRVLWLRQ�RI�D�VRLO�VDPSOH�FDQ�EH�XVHG�WR�OLQN�D�
piece of evidence to a crime scene, victim, or suspect as well as how the passage of time and storage conditions affect the bacterial 

community present in a soil sample. 

7KLV�SUHVHQWDWLRQ�ZLOO� LPSDFW� WKH� IRUHQVLF� VFLHQFH�FRPPXQLW\�E\�HOXFLGDWLQJ� WKH�SRWHQWLDO� IRU�EDFWHULDO�SUR¿OLQJ� LQ� WUDFLQJ�VRLO�
HYLGHQFH�EDFN�WR�DQ�LQGLYLGXDO�VLWH���1H[W�JHQHUDWLRQ�VHTXHQFLQJ�ZDV�XVHG�WR�SURGXFH�ULERVRPDO�51$��U51$����6�OLEUDULHV�WKDW�FRXOG�
EH�JURXSHG�DW�WKH�WD[RQRPLF�FODVV�OHYHO�EDVHG�RQ�VHTXHQFH�GLIIHUHQFHV��EXLOGLQJ�D�SUR¿OH�RI�HDFK�VRLO�VDPSOH���7KH�VHTXHQFH�GDWD�ZHUH�
VWDWLVWLFDOO\�DQDO\]HG�YLD�D�VXSHUYLVHG�FODVVL¿FDWLRQ�WHFKQLTXH��DVVLJQLQJ�HYLGHQFH�VDPSOHV�WR�D�VLWH�RI�RULJLQ�ERWK�WKURXJK�WLPH�DQG�XQGHU�
different storage conditions.

6RLO�KDV�JHQHUDOO\�EHHQ�UHJDUGHG�DV�FODVV�HYLGHQFH�LQ�IRUHQVLF�FDVHZRUN���%DFWHULDO�SUR¿OLQJ�KDV�EHHQ�SURSRVHG�WR�KHOS�LQGLYLGXDOL]H�
soil samples and aid in tracing evidentiary items to their source location.  This study tested the feasibility of connecting evidentiary 

EDFWHULDO�SUR¿OHV�WR�VSHFL¿F�ORFDWLRQV�RYHU�WLPH�DQG�H[DPLQHG�EDFWHULDO�SUR¿OH�FKDQJHV�XQGHU�GLIIHUHQW�HYLGHQFH�VWRUDJH�FRQGLWLRQV���
7KH�UHVHDUFK�DOVR�HVWDEOLVKHG�ZKHWKHU�DQ�HYLGHQFH�VDPSOH�RULJLQDWLQJ�IURP�D�VSHFL¿F�ORFDWLRQ�DQG�KDELWDW�W\SH�FDQ�EH�GLIIHUHQWLDWHG�
from nearby locations having the same habitat type.  A preliminary study included examination of varied evidence samples to see if 

EDFWHULDO�SUR¿OHV�FKDQJH�RYHU�WLPH���$�VKLUW��VRFN��VKRHV��VKRYHO��DQG�WLUH�ZHUH�H[SRVHG�WR�VRLO�LQ�D�GHFLGXRXV�ZRRGORW��WKHQ�VWRUHG�DW�URRP�
temperature for six months.  Four soil samples were collected from each evidentiary item.  Similar changes in bacterial class abundance 

and membership occurred across all evidence samples.

In the next set of experiments, eight white cotton T-shirts were rubbed in a two-foot by two-foot area of surface soil in a deciduous 

ZRRGORW�RQ�GD\�]HUR���)RXU�VKLUWV�ZHUH�VWRUHG�DW�URRP�WHPSHUDWXUH�����&��DQG�IRXU�DW���&���6PDOO��DSSUR[LPDWHO\��FP2) soil-covered 

SRUWLRQV�RI�WKH�VKLUWV�ZHUH�FROOHFWHG�RQ�GD\�]HUR�DQG�ZHHNO\�IRU�HLJKW�ZHHNV�WR�FKDUDFWHUL]H�KRZ�VRLO�EDFWHULDO�SUR¿OHV�FKDQJHG�RYHU�
WLPH���6XUIDFH�VRLO�ZDV�DOVR�FROOHFWHG�IURP�WKH�SULPDU\�GHFLGXRXV�ZRRGORW�DQG�HLJKW�VLPLODU�ZRRGORWV�ELZHHNO\�WR�H[DPLQH�ZKHWKHU�DQ�
HYLGHQWLDU\�LWHP�FDQ�EH�WUDFHG�EDFN�WR�D�VSHFL¿F�ORFDWLRQ�RU�RQO\�FODVVL¿HG�WR�D�JHQHUDO�KDELWDW�W\SH��EDVHG�RQ�VWDWLVWLFDO�FRPSDULVRQ�RI�
VRLO�EDFWHULDO�SUR¿OHV�

'1$�H[WUDFWV�ZHUH�DPSOL¿HG�XVLQJ�EDU�FRGHG�XQLYHUVDO���6�U51$�SULPHUV�DQG�VHTXHQFHG�RQ�DQ�,OOXPLQD®�0L6HT®.  To identify 

WKH� EDFWHULDO� FODVVHV� SUHVHQW�� ��6� K\SHUYDULDEOH� UHJLRQV� 9�� DQG� 9�� ZHUH� VHTXHQFHG�� � %DFWHULDO� OLEUDULHV� ZHUH� ¿OWHUHG� WR� UHPRYH�
DPELJXRXV�EDVHV��DOLJQHG�WR�D�NQRZQ�EDFWHULDO�VHTXHQFH��DQG�WULPPHG�WR�WKH�VL]H�QHFHVVDU\�IRU�DQDO\VLV���6HTXHQFHV�ZHUH�JURXSHG�DW�WKH�
taxonomic class level and genetic distances between the samples were calculated using the Bray-Curtis dissimilarity index.  A supervised 

FODVVL¿FDWLRQ�WHFKQLTXH�ZDV�XVHG�WR�FUHDWH�D�PRGHO�RI�WKH�QLQH�GHFLGXRXV�ZRRGORW�VDPSOHV�FROOHFWHG�RYHU�WLPH�DQG�WR�WKHQ�SUHGLFW�WKH�
evidence soil samples’ origins.

7KH�VRLO�RQ�WKH�HYLGHQFH�VDPSOHV�ZDV�UHOLDEO\�WUDFHG�EDFN�WR�WKH�SULPDU\�ZRRGORW�LPPHGLDWHO\�IROORZLQJ�FROOHFWLRQ�DQG�LQ�WKH�ZHHNV�
IROORZLQJ�H[SRVXUH��VKRZLQJ�WKH�XWLOLW\�RI�WKHVH�PHWKRGV�LQ�LQGLYLGXDOL]LQJ�VRLO�HYLGHQFH���2YHU�WLPH��HYLGHQFH�VDPSOH�SUR¿OHV�EHJDQ�
WR�H[KLELW�VSHFL¿F�FODVV�DEXQGDQFH�GLIIHUHQFHV�IURP�WKH�ZRRGORW�ZKHUH�WKH\�RULJLQDWHG�DOWKRXJK�WKH\�QHYHU�EHFDPH�VLPLODU�WR�WKH�RWKHU�
ZRRGORWV�H[DPLQHG���7KLV�PHDVXUDEOH�FKDQJH�LQ�VSHFL¿F�EDFWHULDO�FODVVHV�KDV�WKH�SRWHQWLDO�WR�DFW�DV�D�ELRORJLFDO�FORFN�IRU�KRZ�ORQJ�
VRLO�KDV�EHHQ�UHPRYHG�IURP�D�KDELWDW���%DFWHULDO�FODVV�DEXQGDQFH�FKDQJHV�RQ�WKH�URRP�WHPSHUDWXUH�7�VKLUWV�PLPLFNHG�WKH�SUHOLPLQDU\�
evidentiary items study while refrigeration effectively retarded the abundance changes, maintaining similarity to the primary woodlot 

VLWH���)RUHQVLFDOO\��WKLV�VWXG\�VKRZV�WKDW�VRLO���6�U51$�QH[W�JHQHUDWLRQ�VHTXHQFLQJ�VKRZV�JUHDW�SRWHQWLDO�IRU�WUDFLQJ�VRLO�HYLGHQFH�EDFN�
WR�D�VSHFL¿F�ORFDWLRQ�RYHU�WLPH�

7KLV�SURMHFW�ZDV�VXSSRUWHG�E\�JUDQW�QXPEHU������5��&;�.�����DZDUGHG�E\�WKH�1DWLRQDO�,QVWLWXWH�RI�-XVWLFH��2I¿FH�RI�-XVWLFH�
3URJUDPV��8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH���3RLQWV�RI�YLHZ�DUH�WKRVH�RI�WKH�DXWKRUV�DQG�GR�QRW�QHFHVVDULO\�UHSUHVHQW�WKH�RI¿FLDO�
SRVLWLRQ�RU�SROLFLHV�RI�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH�

'1$�U51$���6��6RLO�(YLGHQFH��%DFWHULDO�3UR¿OLQJ


