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Innovations in Shooting Distance Estimation at the DIFS/Toolmarks and Materials Laboratory
Asya Vinokurov
Toolmarks and Materials Lab, DIFS, Israel Police
In most shooting cases, where there is a need for shooting distance estimation, the victim or the victim’s clothes are the exhibits to be examined. The common methods used for assessing shooting distance on clothing items are visual examinations and chemical tests for the visualization of gunpowder, copper and lead residue distribution. Exhibits, such as bodies, cars, walls, doors, windows etc., have to be examined sometimes for shooting distances as well. Many of these items can not be brought to the laboratory for examination. Here, to the best of our knowledge, there are no reported chemical methods for the estimation of shooting distances on such objects, only visual examination methods. However, visual examination alone is of limited value in the assessment of shooting distance. 
In our studies we have examined the efficiency of lifting gunpowder residues from various surfaces using an adhesive lifter. The lifted residues are then visualized by the Modified Griess Test (MGT). A transparent (non-peelable) adhesive lifter is used for lifting gunpowder residues from the target materials. Prior to applying the MGT on the lifter, an alkaline hydrolysis of the gunpowder residues is carried out in order to increase the “total nitrite” for the Griess test. The chemically visualized nitrite patterns on the various target materials are compared to the visual patterns without applying the MGT and to the patterns obtained on cotton targets as a reference.
It was found that for relatively close shooting distances, the chemically visualized lifted gunpowder patterns were similar to those obtained from the cotton reference. In the case of long firing distances, the obtained total nitrite density from those targets was less than the density obtained from the cotton reference targets. For all tested target materials and distances, the amounts and densities of discharge residues detected visually, without the chemical treatment, were considerably smaller than those obtained after the MGT. This effect was more pronounced for longer shooting distances. As a consequence, lifting gunpowder residues from various targets, followed by chemical visualization, provides a much more accurate method for the estimation of shooting distances, than relying solely on a visual examination.
As mentioned, this technique may be of particular importance in those cases where the objects that were shot cannot be transferred to the laboratory for an examination. It may also be applied to cadavers, where the adhesive lifter is applied by the pathologist or the crime scene investigator to the gunshot wound area, and the chemical procedure is carried out in the laboratory. Recently, in cases of close shooting distances, we even successfully visualized lead and copper residue distributions on the adhesive lifter taken from around the wound or the bullet hoe.
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