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B82 The Effect of Walking on the Evidentiary Value of Soil Taken From Footwear

Heather T. Moody*, 265 N Saint Lucas Street, Apt 1, Allentown, PA 18104; and Lawrence Quarino, PhD, Cedar Crest College, Dept of 
Chemestry & Physical Science, 100 College Drive, Allentown, PA 18104

After attending this presentation, attendees will understand how soil analysis from footwear is impacted by distance traveled from 

the point of origin of the soil.

This presentation will impact the forensic science community by demonstrating the validity of comparisons between soil samples 

WDNHQ�DW�D�SRLQW�RI�RULJLQ�DQG�WKDW�IRXQG�RQ�IRRWZHDU�WKDW�KDV�EHHQ�ZDONHG�RQ�XS�WR�����PLOHV�DIWHU�WUDQVIHU�
(YLGHQWLDU\��'�IRRWZHDU�LQGHQWDWLRQV�DUH�RIWHQ�FDVWHG�XVLQJ�D�IRUP�RI�GHQWDO�VWRQH���7KH�FDVW�FDQ�WKHQ�EH�FRPSDUHG�WR�WKH�H[HPSODU�

IRRWZHDU�XVLQJ�LGHQWLI\LQJ�DQG�LQGLYLGXDOL]LQJ�FKDUDFWHULVWLFV��KRZHYHU��LI�WKH�FDVW�GRHV�QRW�SURYLGH�VXI¿FLHQW�GHWDLO�WR�PDNH�LW�XVHIXO�
in an investigation, scientists may examine adhered soil to the cast in the event that evidentiary footwear is found.  Examination of soil 

IURP�ERWK� WKH�FDVW�DQG�WKH�FROOHFWHG�IRRWZHDU�PD\�EH�SHUIRUPHG�XVLQJ�VHYHUDO�PHWKRGRORJLHV�� �7KHVH�DQDO\VHV� LQFOXGH�S+��RUJDQLF�
ORVV�RQ�LJQLWLRQ��SDO\QRORJ\��SDUWLFOH�VL]H�GLVWULEXWLRQ��PLQHUDORJ\��DQG�HOHPHQWDO�FRPSRVLWLRQ���3DUWLFOH�VL]H�GLVWULEXWLRQ�LV�SDUWLFXODUO\�
probative because it directly relates to the mineral content which in turn directly relates to the elemental composition.  In order for a 

comparison between soil in the footwear and soil adhering to the cast (at least at the point of origin) to be valid, the composition of the 

soil in the footwear must not be changed as a result of the impact of the footwear with surfaces after transfer.  To date, no research has 

been performed to see if the characteristics of soil in footwear change between transfer and collection.  This study examines this question 

E\�GHWHUPLQLQJ�ZKHWKHU�WKH�SDUWLFOH�VL]H�GLVWULEXWLRQ�RI�VRLO�LQ�IRRWZHDU�LV�DOWHUHG�ZKLOH�ZDONLQJ�RQ�DQ�DVSKDOW�VXUIDFH�DV�D�IXQFWLRQ�RI�
distance.

6RLO�ZDV�FROOHFWHG�DORQJ�D�WUHH�OLQH��PL[HG��DQG�KRPRJHQL]HG���3DUWLFOH�VL]H�GLVWULEXWLRQ�ZDV�SHUIRUPHG�RQ�¿YH�VDPSOHV�RI�WKH�VRLO�
using a previously published method.1��&XPXODWLYH�ZHLJKW�JUDSKV�ZHUH�JHQHUDWHG�IURP�VL]H�IUDFWLRQV�ZHLJKHG�DIWHU�VLHYLQJ�ZLWK�PHVK�
VL]HV�PHDVXULQJ�������P������P������P������P��DQG����P���7KHVH�UHVXOWV�VHUYHG�DV�WKH�]HUR�PLOH�WULDO��UHSUHVHQWDWLYH�RI�WKH�SRLQW�
RI�RULJLQ�RU�VLWH�RI�FDVWLQJ���6RLO�IURP�WKH�VDPH�VDPSOH�ZDV�PRLVWHQHG�DQG�DSSOLHG�WR�WKH�JURRYHV�RI�VQHDNHUV��E\�VWHSSLQJ�LQWR�WKH�
VRLO��IURP�WZR�YROXQWHHUV�ZHLJKLQJ�����DQG�����SRXQGV��UHVSHFWLYHO\��DQG�FROOHFWHG�DIWHU�HDFK�RI�¿YH�WULDOV�DW�IRXU�ZDONHG�GLVWDQFHV�
��������������DQG���PLOHV��RQ�GU\�DVSKDOW���7KH�VDPH�W\SH�RI�VQHDNHU�ZDV�ZRUQ�E\�ERWK�YROXQWHHUV���$IWHU�HDFK�WULDO��VRLO�UHPDLQLQJ�RQ�
WKH�WUHDGV�RI�WKH�VQHDNHUV�ZDV�FROOHFWHG�IURP�IRXU�UHJLRQV�²�ULJKW�KHHO��ULJKW�WRH��OHIW�KHHO��DQG�OHIW�WRH�²�DQG�DSSUR[LPDWHO\����J�RI�
WKH�VRLO�ZDV�DQDO\]HG�XVLQJ�WKH�SDUWLFOH�VL]H�GLVWULEXWLRQ�PHWKRG�DQG�FRPSDUHG�DJDLQVW�WKH�]HUR�PLOH�WULDO���0HDQ�FXPXODWLYH�ZHLJKW�
JUDSKV�ZHUH�FRQYHUWHG�WR�VHPL�ORJ�JUDSKV�IURP�VRLO�FROOHFWHG�IURP�HDFK�UHJLRQ�RI�WKH�VQHDNHU�IURP�ERWK�YROXQWHHUV�DW�HDFK�GLVWDQFH�
DQG�FRPSDUHG�WR�PHDQ�VHPL�ORJ�JUDSKV�JHQHUDWHG�IURP�WKH�]HUR�PLOH�WULDO���7KH�.ROPRJRURY�6PLUQRY�WHVW��D�QRQ�SDUDPHWULF�VWDWLVWLFDO�
WHVW��ZDV�XVHG�DW�WKH�����FRQ¿GHQFH�LQWHUYDO�WR�GHWHUPLQH�GLIIHUHQFHV�EHWZHHQ�WKH�VHPL�ORJ�JUDSKV�IURP�WKH�]HUR�PLOH�VDPSOHV�DQG�WKH�
distance trials.  This test showed that all (ten out of ten) of the 0.5-mile trials, eight out of ten one-mile trials, and nine out of ten 1.5-

PLOH�WULDOV�ZHUH�LQGLVWLQJXLVKDEOH�IURP�WKH�]HUR�PLOH�VDPSOHV���2I�WKH�WZR�GLIIHULQJ�RQH�PLOH�WULDOV��RQO\�RQH�UHJLRQ�RXW�RI�HLJKW�ZDV�
IRXQG�WR�EH�LQGLVWLQJXLVKDEOH�IURP�WKH�]HUR�PLOH�VDPSOHV���2I�WKH�VLQJOH�GLIIHULQJ�����PLOH�WULDO��RQH�KDOI�RI�WKH�UHJLRQV�ZHUH�IRXQG�WR�EH�
LQGLVWLQJXLVKDEOH�IURP�WKH�]HUR�PLOH�VDPSOHV���7KH�WZR�PLOH�WULDOV�GLG�QRW�\LHOG�HQRXJK�VRLO�IRU�DQDO\VLV�

Although several other parameters need to be examined (different weights of volunteers, running, different surfaces), results of the 

SUHVHQW�VWXG\�VKRZ�WKDW�IDOVH�H[FOXVLRQV�DUH�QRW�OLNHO\�WR�RFFXU�ZKHQ�FRPSDULQJ�VRLO�IURP�IRRWZHDU�IURP�D�SRLQW�VRXUFH�DIWHU�ZDONLQJ�D�
distance of up to 1.5 miles.
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False Exclusions in Soil, Footwear, Particle Size Distribution


