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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�WKH�SRWHQWLDO�RI�VRLO�PHWDJHQRPLF�SUR¿OLQJ�IRU�GHWHUPLQDWLRQ�RI�VRLO�
SURYHQDQFH���7KLV�SUHVHQWDWLRQ�ZLOO�LOOXVWUDWH�WKH�PLFURELDO�SDWWHUQV��VSHFL¿FDOO\�WKHLU�VSDWLDO�DQG�WHPSRUDO�YDULDELOLW\��LQ�WKH�VRLOV�ZKLOH�
GHPRQVWUDWLQJ�WR�DWWHQGHHV�WKH�HIIHFWLYHQHVV�RI�XVLQJ�PLFURELDO�SUR¿OLQJ�FRPSDUHG�WR�DELRWLF�LQIRUPDWLRQ�IRU�IRUHQVLF�DSSOLFDWLRQV�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�GHPRQVWUDWLQJ�WKH�SRWHQWLDO�RI�VRLO�PHWDJHQRPLF�SUR¿OLQJ�WR�DVVLVW�
LQ�WKH�LGHQWL¿FDWLRQ�RI�WKH�VRLO¶V�JHRJUDSKLF�ORFDWLRQ���7KLV�SUHVHQWDWLRQ�ZLOO�GHPRQVWUDWH�WKH�VSDWLDO�DQG�WHPSRUDO�YDULDELOLW\�RI�ERWK�
biotic and abiotic data in soil, thereby illustrating the effectiveness of soil biotic data for use in forensic applications.

A vast array of information, both abiotic and biotic, is associated with soils.  The current ecological hypothesis is that soil type 

(i.e., chemical/physical properties) is correlated to the community of microbes that inhabit that particular soil type.1  Therefore, soil 

PHWDJHQRPLF�SUR¿OLQJ�VKRXOG�SURGXFH�D�GLVWLQJXLVKDEOH�ELRWLF�SUR¿OH�IURP�D�VSHFL¿F�VRLO�W\SH�IURP�D�SDUWLFXODU�JHRJUDSKLF�ORFDWLRQ�
DQG�VXEVHTXHQW�'1$�DQG�ELRLQIRUPDWLFV�DQDO\VHV�RI�WKH�VRLO�FRPPXQLW\�FRXOG�SURYLGH�D�UDSLG�PHWKRG�IRU�VRLO�SURYHQDQFH��KRZHYHU��
the intrinsic spatio-temporal heterogeneity of soil also needs to be considered in the community analyses.2��0LFURELDO�SDWWHUQV�DV�ZHOO�
DV� WKH�VSDWLDO�VFDOH�UHODWLRQVKLS�EHWZHHQ�PLFURELDO�FRPPXQLW\�FRPSRVLWLRQ�DQG�HQYLURQPHQWDO�YDULDEOHV�DUH�ODUJHO\�XQNQRZQ�DQG�LW�
LV�LPSRUWDQW�WR�XQGHUVWDQG�WKHVH�LQWHUUHODWLRQVKLSV�IRU�ERWK�HFRORJLFDO�NQRZOHGJH�DQG�IRU�IRUHQVLF�DSSOLFDWLRQV�3� �0LFURELDO�SUR¿OLQJ�
effectiveness is dependent on the uniqueness among different habitat types, level of heterogeneity within a habitat, and stochastic 

processes in community over time.  

,Q�WKLV�VWXG\��EDFWHULD��DUFKDHD��IXQJL��DQG�SODQW�XQLYHUVDO�'1$�PDUNHUV�ZHUH�SRO\PHUDVH�FKDLQ�UHDFWLRQ�DPSOL¿HG��VHSDUDWHG�E\�
FDSLOODU\�HOHFWURSKRUHVLV�DQG�TXHULHG�DFURVV�VL[�VRLO�W\SHV�LQ�0LDPL�'DGH�&RXQW\��)/��RYHU�WZR�VHDVRQV��GU\�DQG�ZHW�������������DQG�
DJDLQ�IRXU�\HDUV�ODWHU����������$ELRWLF�LQIRUPDWLRQ�VXFK�DV�S+��LQRUJDQLF�RUJDQLF�PDWWHU�FRQWHQW��FRQWHQW��VRLO�WH[WXUH����VDQG����VLOW��
��FOD\���DQG�PRLVWXUH�FRQWHQW�ZDV�REWDLQHG�IURP�WKH�VRLO���0RGHOLQJ�DSSURDFKHV�XVLQJ�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHPV�ZHUH�HPSOR\HG�
to study the soil processes and patterns by observing their spatial and temporal distribution using both abiotic and biotic information.  

7KH�UDQJH�RI�WKH�YDULRXV�SDUDPHWHUV�DFURVV�VHDVRQV��H�J���PRLVWXUH�FRQWHQW���GU\ ��������������ZHW ��������������S+���GU\ �����
������ZHW �����������ZHUH�FRUUHODWHG�WR�WKH�JHRJUDSKLF�ORFDWLRQ�DQG�VRLO�W\SH�IURP�ZKLFK�WKH\�ZHUH�VDPSOHG���)RU�WKH������GU\�VHDVRQ��
organic content ranged from 6.01%-38.31%, inorganic from 61.67%-93.99%, and carbon 3.01%-19.16%.  The organic/inorganic and 

carbon data are pending for the 2014 wet season.  

Soils should display limited temporal variability, in that soils should not change substantially over time, to be able to use pattern 

modeling for forensic or provenance applications.  Bioinformatic algorithms (i.e., random forests and decision trees) were able to 

FODVVLI\�VRLOV�IURP�D�SDUWLFXODU�JHRJUDSKLF�ORFDWLRQ�ZLWK�!����DFFXUDF\���7KH�GDWD�IURP�WKLV�VWXG\�ZLOO�DGG�WR�WKDW�VRLO�FODVVL¿FDWLRQ�
database and will be assessed for the ability to classify soils collected four years apart.  These data then strongly verify the use of 

PLFURELDO�SUR¿OLQJ�IRU�SURYHQDQFH�RI�VRLO��
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