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After attending this presentation, attendees will understand how decomposition can be affected by different soil environments, 

VSHFL¿FDOO\�KXPDQ�ERQH�UHPDLQV��
7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�LQIRUPDWLRQ�RQ�IDFWRUV�WKDW�LQÀXHQFH�ERQH�DOWHUDWLRQV�

that are generated by burial.  These alterations can be measured by the loss of bone mass to help pathologists in more accurately 

predicting the time-since-death on human remains in forensic settings.

A multitude of factors can affect each stage of the decomposition process by either accelerating the process or slowing it down.  

9DULDEOHV�LQ�VRLO�HQYLURQPHQWV�LQFOXGH�PRLVWXUH��WHPSHUDWXUH��S+��DQG�VFDYHQJHU�DFWLYLW\�
An experiment was designed on four human ribs to document how moisture and temperature affect the bone weight related to the 

postmortem interval.  Three of the ribs were buried and the fourth rib was placed in a controlled environment.  Three human cadavers 

ZHUH�XVHG��DQG�WKH�5���5���5���DQG�5��ULEV�ZHUH�UHPRYHG�IURP�HDFK�FDGDYHU���$OO�RI�WKH�ERQHV�ZHUH�PDQXDOO\�GHÀHVKHG��LPPHGLDWHO\�
ZHLJKHG��DQG�SODFHG�LQ�WKHLU�HQYLURQPHQWV�RQ�WKH�VDPH�GD\���7KH�5��DQG�5��ULEV�ZHUH�EXULHG�RXWVLGH�LQ�FOD\�DW�D�QHXWUDO�S+��WKH�5��
ULE�ZDV�EXULHG�LQ�FOD\�DW�D�QHXWUDO�S+�XQGHU�D�KRRG�DW����&��DQG�WKH�5��ULE�ZDV�SODFHG�XQGHU�D�KRRG�DW����&�ZLWKRXW�FOD\�DV�D�FRQWURO���
Temperature and humidity were recorded daily.  Ribs were weighed daily using a precision balance (Kern®�$/7�������G ���PJ����'DLO\�
weight loss of the three subjects (i.e., the percentage of remaining weight) were studied over 90 days and averaged depending on the 

burial environments. 

%XULDO�HQYLURQPHQWV�ZHUH�FRPSDUHG�E\�VWXG\LQJ�WKH�GLVWULEXWLRQV�RI�ERQH�ZHLJKW�ORVV�XVLQJ�D�.UXVNDO�:DOOLV�WHVW���5HVXOWV�VKRZHG�
WKHUH�ZHUH�VLJQL¿FDQW�GLIIHUHQFHV�EHWZHHQ�HQYLURQPHQWV��S���������IRU�LQVLGH�YV��RXWVLGH�EXULDOV�DQG�EXULDO�YV��FRQWURO���ERQH�ZHLJKW�
ORVV�ZDV�VLJQL¿FDQWO\�IDVWHU�LQVLGH��i.e., low moisture content and constant temperature) and without clay soil (i.e., without retaining 

moisture in the environment).  Combined comparison tests were performed on a day-by-day, per environment basis using a Chi-squared 

WHVW�DQG�0DUDVFXLOR¶V�SRVW�KRF�SURFHGXUH���7KH�UHVXOWV�VKRZHG�WKHUH�ZDV�D�VLJQL¿FDQW�GLIIHUHQFH�LQ�ERQH�ZHLJKW�ORVV��S���������EHWZHHQ�
WKH�LQGRRU�DQG�RXWGRRU�HQYLURQPHQWV�IURP�GD\�RQH�WR�GD\�¿YH�RI�WKH�SRVWPRUWHP�LQWHUYDO���7KLV�GLIIHUHQFH�ZDV�OHVV�VLJQL¿FDQW�IURP�GD\�
VL[��S�������DQG�QRW�VLJQL¿FDQW�IURP�GD\�WHQ���%RQH�ZHLJKW�ORVV�FRQWLQXHG�DQG�¿QDOO\�VWDELOL]HG�WR�DSSUR[LPDWHO\�����RI�WKH�LQLWLDO�PDVV�
at three months, regardless of the experimental conditions.

Bone tissue can be considered a composite material of an organic phase and mineral phase.  An inorganic hydroxyapatite mineral is 

embedded in an organic matrix composed of type I collagen.  Wet bone is composed of approximately 15% water, 20% organic, and 65% 

mineral portions by weight.  The loss of bone mass can be explained primarily by the decrease in bone moisture content.  The literature 

H[SODLQHG�WKDW�WKH�DYHUDJH�DVK�SHUFHQWDJH�RI�ERQHV�LQFUHDVHV�GUDPDWLFDOO\�EXW�JHQHUDOO\�OHYHOV�RII���0RLVWXUH�FRQWHQW�GHFUHDVHV�UDSLGO\�
for nearly two months, after which the drying process continues at a slower rate.  These observations are consistent with this study. 

+RZHYHU��WKH�ORVV�RI�ERQH�PDVV�FDQ�DOVR�EH�H[SODLQHG�E\�FKHPLFDO�DQG�SK\VLFDO�DOWHUDWLRQV�RI�WKH�WLVVXH���7KH�GLDJHQHVLV�RI�ERQH�
tissue is a multivariable process that affects mineral and organic phases.  The mineral phase can undergo mineral precipitation, ion 

H[FKDQJH��UHFU\VWDOOL]DWLRQ��GLVVROXWLRQ��DQG�OHDFKLQJ�� �7KH�RUJDQLF�SKDVH�LV�SULPDULO\�DVVRFLDWHG�ZLWK�FROODJHQ�ORVV�GXH�WR�FKHPLFDO�
EUHDNGRZQ�RU�PLFURELDO�DWWDFN�IROORZHG�E\�OHDFKLQJ���7KH�GHYHORSPHQW�RI�WKHVH�SKHQRPHQD�VKRXOG�EH�EHWWHU�VWXGLHG�WR�XQGHUVWDQG�WKH�
process of bone weight loss.
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