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D21 Forensic Investigation of a Premature Mortar Explosion That Resulted in the 
Death and Maiming of Several United States Marines

John Nixon, MBA*, ARC, PO Box 66, Bippus, IN 46713

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�KRZ�D�PRUWDU�V\VWHP�LV�GHVLJQHG�DQG�ZRUNV�DQG�ZKDW�FDQ�JR�ZURQJ���
$GGLWLRQDOO\�� DWWHQGHHV�ZLOO� OHDUQ�KRZ�GHIHFWV� FDQ�EH� LGHQWL¿HG�SRVW�DFFLGHQW� XVLQJ�GHGXFWLYH� UHDVRQLQJ�� WKH� LPSRUWDQFH�RI� FRUUHFW�
designation, and the use of fact vs. expert witnesses.

This presentation will impact the forensic science community by establishing that deductive-reasoning analytical techniques may 

be gainfully employed outside their typical use in medical diagnoses.  This presentation will also highlight the importance of correctly 

designating expert and fact witnesses.

This presentation will educate attendees as to potential failure modes in medium caliber mortar systems, civil litigation fact/expert 

ZLWQHVV�SURFHGXUH�SLWIDOOV��DQG�LOOXVWUDWH�WKH�OHJLWLPDWH�XVH�RI�GHGXFWLYH�UHDVRQLQJ�WR�IRUP�VFLHQWL¿FDOO\�YDOLG�FRQFOXVLRQV�LQ�LQVWDQFHV�
where much of the physical evidence is lost or destroyed.

This presentation focuses on an actual forensic case study relating to a training accident involving United States marines who were 

conducting a training exercise using a battery of medium caliber mortars.  The case is interesting for a number of reasons.  First, mortar 

V\VWHP�IDLOXUHV�DUH�YHU\�UDUH���6HFRQG��WKH�XVH�RI�GHGXFWLYH�UHDVRQLQJ��ZKLOH�ZLGHO\�DFFHSWHG�LQ�WKH�PHGLFDO�SURIHVVLRQ�ZKHQ�PDNLQJ�
GLDJQRVHV��PD\�EH�IURZQHG�XSRQ�RXWVLGH�RI�WKH�PHGLFDO�SURIHVVLRQ��KRZHYHU��LQ�WKLV�LQVWDQFH��WKH�FRXUW�UXOHG�WKDW�WKH�WHFKQLTXH�ZDV�
DSSURSULDWH�WR�XWLOL]H�LQ�D�VLWXDWLRQ�ZKHUH�WKH�PDMRULW\�RI�WKH�HYLGHQFH�ZDV�GHVWUR\HG�DQG�RU�ORVW���7KLUG��WKH�FDVH�GHPRQVWUDWHG��IURP�
D�OHJDO�SHUVSHFWLYH��WKH�LPSRUWDQFH�RI�FRUUHFW�LGHQWL¿FDWLRQ�DQG�XVH�RI�IDFW�YHUVXV�H[SHUW�ZLWQHVVHV�DQG�WKH�SHULOV�RI�ÀRXWLQJ�UHOHYDQW�
correct procedures.

0HGLXP�FDOLEHU�PRUWDU�V\VWHPV�DUH�WKH�KHDYLHVW�SRUWDEOH�DUWLOOHU\�WKDW�PD\�UHDOLVWLFDOO\�EH�FDUULHG�E\�LQIDQWU\�WURRSV���$�PRUWDU�LV�
the most basic form of artillery, but is nonetheless a very valuable weapon system that provides a tactical edge to infantry during forward 

RSHUDWLRQV���7KH�PRUWDU�V\VWHP�LV�FRPSULVHG�RI�D�PX]]OH�ORDGLQJ�VPRRWK�ERUH�JXQ��WXEH��DQG�¿Q�VWDELOL]HG�KLJK�H[SORVLYH�SURMHFWLOHV�
ZLWK�DQ�LQWHJUDO�SURSHOOLQJ�FKDUJH�V\VWHP���7KH�JXQ�LWVHOI�LV�FRPSULVHG�RI�D�EDUUHO��D�EDVH�SODWH��DQG�DQ�DLPLQJ�V\VWHP���7KH�¿ULQJ�SLQ�LV�
¿[HG��DW�WKH�ERWWRP�RI�WKH�WXEH��DQG�WKH�DPPXQLWLRQ�SURSHOOLQJ�FKDUJH�LV�LJQLWHG�E\�D�SHUFXVVLRQ�SULPHU�WKDW�LPSDFWV�WKH�¿ULQJ�SLQ�ZKHQ�
the ammunition is dropped down the tube by the loader.  It is a low-pressure, low-stress system, and this enables the tube weight to be 

NHSW�WR�D�PLQLPXP��WKHUHE\�HQVXULQJ�WKDW�WKH�V\VWHP�LV�PDQ�SRUWDEOH��
If all goes according to plan, the crew sets up the mortar and sets the tube to the correct angle of elevation to achieve the range 

WKH\�QHHG�XVLQJ�WKH�SURSHOOLQJ�FKDUJH�WKH\�KDYH�VHOHFWHG���7KH�ORDGHU�GURSV�D�URXQG�RI�DPPXQLWLRQ��¿WWHG�ZLWK�WKH�DSSURSULDWH�QXPEHU�
RI�SURSHOOLQJ�FKDUJH�VHJPHQWV��LQWR�WKH�PX]]OH�HQG�RI�WKH�WXEH���*UDYLW\�WDNHV�WKH�URXQG�RI�DPPXQLWLRQ�WR�WKH�ERWWRP�RI�WKH�WXEH�DW�
ZKLFK�SRLQW�WKH�SHUFXVVLRQ�DFWXDWHG�SULPHU�PDNHV�FRQWDFW�ZLWK�WKH�¿[HG�¿ULQJ�SLQ�DQG�WKH�SURSHOOLQJ�FKDUJH�LV�LQLWLDWHG���7KH�URXQG�RI�
DPPXQLWLRQ�LV�DFFHOHUDWHG�XS�WKH�EDUUHO��WXEH��DQG�PDNHV�LWV�ZD\�WR�WKH�WDUJHW���7KH�DPPXQLWLRQ�LQFRUSRUDWHV�D�VDIHW\�DQG�DUPLQJ�GHYLFH�
in the nose-mounted fusing system.  This safety and arming device ensures that the high-explosive charge in the warhead cannot be 

detonated by the fuse/booster while the round is still in the tube or while it is within an unsafe distance of the gun emplacement. 

These mortar systems are comparatively simple, safe, and reliable.  The gun tube is inspected regularly and the degree of wear 

QRWHG���$W�VRPH�SRLQW��WKH�WXEH�ZLOO�IDOO�EHORZ�WKH�PLQLPXP�VDIH�ZDOO�WKLFNQHVV��H[KLELW�VLJQV�RI�FUDFNLQJ��DQG�EH�UHSODFHG���7KHUH�DUH�
several things that can potentially go wrong and result in crew injuries or fatalities.  In broad terms, these fall into three main categories: 

����WKH�WXEH�PD\�UXSWXUH�GXH�WR�H[FHVVLYH�ZHDU�DQG�RU�PHWDOOXUJLFDO�GHIHFWV��WXEH�IDLOXUH�������WKH�DPPXQLWLRQ�ZDUKHDG�PD\�GHWRQDWH�
SUHPDWXUHO\�GXH�WR�ERG\�IDLOXUH��IXVH�IDLOXUH��RU�KLJK�H[SORVLYH�ZDUKHDG�GHIHFWV��RU������WKH�FUHZ�PD\�LQVHUW�D�OLYH�URXQG�LQWR�WKH�WXEH�
EHIRUH�WKH�SUHYLRXV�RQH�KDV�OHIW��GRXEOH�FKDUJH RSHUDWRU�HUURU����$Q\�RI�WKHVH�HYHQWV�DUH�EDG�QHZV�IRU�WKH�FUHZ�ZKR�DUH��E\�QHFHVVLW\��
in very close proximity to the tube.  A tube failure is less catastrophic than a premature detonation of the high-explosive warhead.  A 

double charge may result in the two rounds of ammunition being propelled harmlessly downrange, or a very violent in-bore explosion.  

The case under review was further complicated due to issues relating to evidence examination (resolved pre-trial) and designation and 

use of expert vs. fact witnesses (resolved on appeal).
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