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E57 Determining the Flow Rate Required to Move Submerged Human Remains

Jacqueline E. Bleakley, BA*, 1914 Mather Way, Apt A, Elkins Park, PA 19027; Kimberlee S. Moran, MSc, Center for Forensic Science 
Research & Education, 2300 Stratford Avenue, Willow Grove, PA 19090; Andrea Zaferes, BA, PO Box 601, Shokan, NY 12481; and 
Heather E. Mazzanti, MSFS, 450 S Easton Road, Glenside, PA 19038

After attending this presentation, attendees will understand some principles of how and under what conditions a deceased human 

ERG\�PRYHV�ZKHQ�VXEPHUJHG�LQ�D�ÀXYLDO�HQYLURQPHQW�
7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�UH¿QHG�VHDUFK�DQG�ORFDWLRQ�VWUDWHJLHV�IRU�LQYHVWLJDWLRQV�

of bodies found in water.  The results of this project can augment traditional means of investigation by improving references related 

to the orientation and velocity of a body on the bottom of a river.  Understanding the movement of a body submerged in water can be 

XVHIXO�IRU�VXSSRUWLQJ�RU�GLVSXWLQJ�ZLWQHVV�VWDWHPHQWV�DQG�HVWDEOLVKLQJ�D�WLPHOLQH�RI�HYHQWV�LQ�DQ�LQYHVWLJDWLRQ���0RGHOV�DQG�HVWDEOLVKHG�
patterns of the movement of human remains in water can be used to help determine either information on where a body entered the water 

RQFH�LW�KDV�EHHQ�UHFRYHUHG�RU�WR�DLG�LQ�VHDUFKHV�IRU�PLVVLQJ�SHUVRQV�EHOLHYHG�WR�EH�LQ�WKH�ZDWHU���7KLV�ZLOO�DOVR�EH�EHQH¿FLDO�LQ�VWUHVVLQJ�
WKH�LPSRUWDQFH�RI�UHFRUGLQJ�WKH�SRVLWLRQ�DQG�RULHQWDWLRQ�RI�D�ERG\�IRXQG�LQ�D�ULYHU�DV�ZHOO�DV�UHFRUGLQJ�WKH�ULYHU�ÀRZ��ZKLFK�LV�RIWHQ�
RYHUORRNHG�E\�LQYHVWLJDWRUV�

7KLV�UHVHDUFK�XVHG�WZR�PRGHOV�ZLWK�GHQVLWLHV�ZLWKLQ�WKH�UDQJH�RI�WKDW�RI�D�KHDOWK\�DGXOW�PDOH���D���´�PXVOLQ�¿JXULQH�ZLWK�ZDWHU�
EDOORRQV�DQG�ó´�]LQF�QXWV��DQG�D���´�PXVOLQ�¿JXULQH�¿OOHG�ZLWK�VLOLFRQH�DQG�FRSSHU�URGV���7KH�PRGHOV�ZHUH�VXEPHUJHG�DOWHUQDWLYHO\�LQ�D�
UDFHWUDFN�ÀXPH�WKDW�KDG�D�RQH�FHQWLPHWHU�OD\HU�RI�¿QH�VDQG�RQ�WKH�ERWWRP�DQG�ZDV�¿OOHG�ZLWK�GRPHVWLF�WDS�ZDWHU���8VLQJ�D�S\JP\�ÀRZ�
PHWHU��WKH�ÀXPH�ZDV�VHW�DW�D�NQRZQ�VSHHG�DQG�WKH�PRGHO�ZDV�DGGHG���(DFK�PRGHO�ZDV�VXEPHUJHG�LQ�IRXU�GLIIHUHQW�RULHQWDWLRQV�SDUDOOHO�
WR�WKH�ÀRZ�RI�WKH�ZDWHU���IDFH�XS�ZLWK�KHDG�XSVWUHDP��IDFH�GRZQ�ZLWK�KHDG�XSVWUHDP��IDFH�XS�ZLWK�KHDG�GRZQVWUHDP��DQG�IDFH�GRZQ�
ZLWK�KHDG�GRZQVWUHDP���7KH�WLPH�LW�WRRN�IRU�WKH�PRGHO�WR�WUDYHO����FP�ZDV�UHFRUGHG���$GGLWLRQDO�ÀRZ�UDWHV�ZHUH�XVHG���7KH�UHODWLRQVKLS�
EHWZHHQ�RULHQWDWLRQ��ÀRZ�UDWH��GHQVLW\��DQG�PRGHO�YHORFLW\�ZDV�DQDO\]HG���)RU�WKH�ZDWHU�EDOORRQ�PRGHO��DW�WKH�VORZHVW�ÀRZ�UDWH��WKH�IDFH�
XS�ZLWK�KHDG�GRZQVWUHDP�RULHQWDWLRQ�PRYHG�DOPRVW�IRXU�WLPHV�IDVWHU�WKDQ�DQ\�RWKHU�RULHQWDWLRQ���$W�WKH�IDVWHU�ÀRZ��WKH�IDFH�GRZQ�ZLWK�
KHDG�XSVWUHDP�RULHQWDWLRQ�PRYHG�KDOI�DV�IDVW�DV�WKH�RWKHU�WKUHH�RULHQWDWLRQV���)DVWHU�ÀRZV�GHFUHDVHG�WKH�VLJQL¿FDQFH�RI�WKH�RULHQWDWLRQ�RI�
WKH�PRGHO�DQG�GHFUHDVHG�WKH�ÀXPH�PRGHO�YHORFLW\�UDWLR���7KH�VLOLFRQH�PRGHO��ZKLFK�KDG�D�KLJKHU�GHQVLW\��UHTXLUHG�IDVWHU�ÀRZ�WR�UHDFK�
the same velocity as the water balloon model.

7KH�FRQWUROOHG�PRGHO�ZDV�DVVHVVHG�XVLQJ�OLYLQJ�KXPDQ�SDUWLFLSDQWV�ZKR�DUH�FHUWL¿HG�VFXED�GLYHUV���(DFK�SDUWLFLSDQW¶V�KHLJKW�DQG�
ZHLJKW�ZHUH�PHDVXUHG�DQG�WKHLU�GHQVLW\�FDOFXODWHG���(DFK�SDUWLFLSDQW�OD\�DW�WKH�ERWWRP�RI�D�ULYHU�ZLWK�D�SRQ\�VFXED�WDQN�DQG�D�GLYH�EHOW�
IRU�ZHLJKW�IRU����PLQXWHV���,QYROXQWDU\�IRUZDUG�PRYHPHQW�DQG�SRVLWLRQDO�FKDQJHV�ZHUH�REVHUYHG�DQG�WKH�ÀRZ�RI�WKH�ULYHU�ZDV�PHDVXUHG�
ZLWK�D�3ULFH�$$�ÀRZ�PHWHU���7KLV�ZDV�GRQH�LQ�WKUHH�ULYHUV�ZLWK�YDULRXV�VHGLPHQWV�RQ�WKH�ULYHUEHG�

Drowning, Investigation, Water


