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B112 Bloodstain Patterns Associated With Gunshot Wounds — Misconceptions

Peter R. De Forest, DCrim*, PO Box 141, Ardsley, NY 10502; Peter A. Pizzola, PhD, Peter A. Pizzola, Inc, PO Box 41, Yonkers, NY 
10704; Ralph R. Ristenbatt III, MS, Penn State University, Forensic Science Program, 107 Whitmore Laboratory, University Park, PA 
16802; and Peter J. Diaczuk, BS, 445 W 59th Street, New York, NY 10019-2925

The goal of this presentation is to provide attendees with a better understanding of the conditions under which gunshot wounds will 

produce blood droplet spatter.

This presentation will impact the forensic science community by having a positive impact on bloodstain pattern interpretation in 

shooting cases by clearing up misconceptions.

0XFK�FRQIXVLRQ�DSSHDUV�WR�H[LVW�FRQFHUQLQJ�EORRGVWDLQ�SDWWHUQV�SURGXFHG�E\�JXQVKRWV���7KLV�FRQIXVLRQ�FDQ�OHDG�WR�PLVLQWHUSUHWDWLRQV�
in attempts to reconstruct past shooting events transpiring at crime scenes.  Confusion on the part of laypersons such as lawyers, judges, 

RU�WKH�PHPEHUV�RI�D�MXU\�PD\�EH�DW�OHDVW�SDUWLDOO\�DWWULEXWDEOH�WR�JUDSKLF�PHGLD�SRUWUD\DOV�RI�VKRRWLQJV�LQ�¿OP�DQG�WHOHYLVLRQ�ZKHUH�
YROXPHV�RI�EORRG�VSXUW�RXW�RI�WKH�ZRXQGV���,I�WUDQVFULSWV�RI�WHVWLPRQ\�DQG�WH[WERRNV�DUH�D�JRRG�LQGLFDWLRQ��FRQIXVLRQ�DOVR�H[LVWV�DPRQJ�
VRPH�H[SHUWV�FKDUJHG�ZLWK� WKH� UHVSRQVLELOLW\�RI� UHFRQVWUXFWLQJ�VKRRWLQJV�� �7KH� ODWWHU�PD\�EH�DWWULEXWDEOH� WR�SRRU� WUDLQLQJ�� ODFN�RI�D�
VXLWDEOH�VFLHQWL¿F�HGXFDWLRQ��SRRUO\�GHVLJQHG�H[SHULPHQWV��DQG�LQDSSURSULDWH�SXEOLVKHG�SKRWRJUDSKV�LQ�WUDLQLQJ�PDWHULDOV��

Projectiles (e.g., bullets) impacting or traversing materials often can be expected to produce secondary projectiles.  These secondary 

SURMHFWLOHV�FDQ�FRQVLVW�RI�IUDJPHQWV�RI�WKH�PDWHULDOV�VWUXFN�RU�IUDJPHQWV�RI�WKH�SURMHFWLOH�LWVHOI�LQ�WKH�FDVH�RI�D�KDUG�WDUJHW�VXUIDFH�VXFK�
as concrete or steel.  The type of secondary projectile which predominates depends on the hardness of the initial projectile relative to the 

KDUGQHVV�RI�WKH�PDWHULDO�ZLWK�ZKLFK�LW�LQWHUDFWV���,Q�FRQWUROOHG�H[SHULPHQWDO�ZRUN��WKH�VHFRQGDU\�SURMHFWLOHV�FDQ�EH�VWXGLHG�XVLQJ�KLJK�
VSHHG�SKRWRJUDSK\�DQG�RU�E\�SODFLQJ�³ZLWQHVV�SDSHUV´�QHDU�WKH�SRLQW�RI�LPSDFW�RU�SURMHFWLOH�H[LW���:LWQHVV�SDSHUV�DUH�VSHFLDOO\�SUHSDUHG�
VXUIDFHV��FRPPRQO\�ZKLWH�SDSHU�VXSSRUWHG�E\�D�IUDPH��XVHG�WR�UHYHDO�WKH�SDWK�RI�D�SURMHFWLOH�RU�VHFRQGDU\�SURMHFWLOHV���2I�FRXUVH��LQ�³UHDO�
ZRUOG´�FDVH�LQYHVWLJDWLRQV��QHLWKHU�RI�WKHVH�UHFRUGLQJ�PHGLXPV�LV�W\SLFDOO\�DYDLODEOH���$Q\�UHFRUG�SURGXFHG�RI�VXFK�VHFRQGDU\�SURMHFWLOHV�
will depend upon the fortuitous proximity of surfaces capable of retaining evidence of such secondary projectiles.

Published photographs of a bullet traversing a blood-saturated sponge are very misleading.  Something in the vicinity of 90% to 

����RI�WKH�ZHLJKW�RI�D�EORRG�VRDNHG�VSRQJH�RU�VHFWLRQ�RI�RSHQ�FHOOXODU�IRDP�LV�GXH�WR�WKH�EORRG�FRQWDLQHG�WKHUHLQ���7KLV�LV�QRW�D�JRRG�
experimental model for shots traversing many regions of the human body.  Only about 5% to 7% of the weight of a human body is blood.  

,Q�DGGLWLRQ��WKH�EORRG�LV�QRW�HYHQO\�GLVWULEXWHG�WKURXJKRXW�WKH�ERG\���,Q�PRVW�UHJLRQV�DQG�WLVVXHV�LQ�WKH�ERG\��WKH�EORRG�LV�FRQ¿QHG�WR�
FDSLOODU\�EHGV���7KH�IXQFWLRQ�RI�WKH�¿QH�GLDPHWHU�FDSLOODULHV�LV�WR�SURYLGH�PRUH�LQWLPDWH�FRQWDFW�EHWZHHQ�WKH�R[\JHQ�FDUU\LQJ�UHG�FHOOV�
DQG�VRPDWLF� WLVVXHV�GHSHQGHQW�XSRQ�R[\JHQ�� �/LIH�VXVWDLQLQJ�R[\JHQ� WUDQVSRUW�ZRXOG�EH� LQHI¿FLHQW�ZLWKRXW�KHPRJORELQ�DQG�VPDOO�
GLDPHWHU�FDSLOODULHV���7KH�FDSLOODULHV�KDYH�LQVLGH�GLDPHWHUV�RI�DSSUR[LPDWHO\��ȝP���6RPH�SXEOLFDWLRQV�GLVFXVVLQJ�EORRG�VSDWWHU�SURGXFHG�
by gunshot wounds refer to drops with stain diameters of 1mm as being diagnostic for gunshot-derived blood spatter.  This dimension is 

200 times that of the capillary diameter.  Thus, for a bullet traversing capillary-supplied tissue, no coalesced volumes of liquid blood are 

encountered.  The bullet may carry tissue and fragments of capillaries with it and deposit them on a surface near the exit wound (or even 

on a surface near the entrance wound).  In this circumstance, there will be no droplets of blood deposited.  In actual cases, histological 

H[DPLQDWLRQ�RI� WKH�GHSRVLWHG� WLVVXH� IUDJPHQWV�KDV� UHYHDOHG� IUDJPHQWV�RI� FDSLOODULHV�ZLWK� UHG�FHOOV� OLQHG�XS� VLQJOH�¿OH�ZLWKLQ� WKHP���
Again, there are no blood droplet stains.  On the other hand, if the bullet encounters a volume of coalesced blood along its path, such 

DV�WKDW�FRQWDLQHG�LQ�ODUJHU�EORRG�YHVVHOV�RU�HYHQ�WKH�KHDUW��¿QH�GURSOHWV�RI�EORRG�FDQ�FRQWULEXWH�WR�WKH�VSDWWHU�SDWWHUQ���$IWHU�D�EXOOHW�KDV�
WUDYHUVHG�FDSLOODU\�VXSSOLHG�WLVVXH��EORRG�ZLOO�ÀRZ�LQWR�WKH�ZRXQG�FKDQQHO��FRDOHVFH�WR�IRUP�ODUJHU�YROXPHV��DQG�PD\�EH�DYDLODEOH�IRU�
VSDWWHULQJ�GXULQJ�D�IROORZ�RQ�VKRW�WR�WKH�VDPH�DUHD���&ORWKLQJ�ZKLFK�EHFRPHV�VDWXUDWHG�ZLWK�EORRG�ÀRZLQJ�IURP�D�ZRXQG�PD\�EHKDYH�
OLNH�WKH�EORRG�VRDNHG�VSRQJH�GLVFXVVHG�DERYH��LI�LW�LV�VWUXFN�E\�DQRWKHU�EXOOHW���$GGLWLRQDO�ZD\V�LQ�ZKLFK�JXQVKRWV�FDQ�SURGXFH�¿QH�
droplet spatter will be discussed.  

The point needs to be made that special conditions are required in order for a gunshot to produce airborne droplet spatter patterns.  

Principally, there must be a volume of coalesced blood along the bullet path along with a suitable nearby target to collect and record the 

pattern of any blood droplets that are projected from the wound.  These points will be illustrated using experimental models and actual 

case examples.
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