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Introduction

to perform microscopic comparison on marks produced by 

manufactured. Numerous studies have been conducted in the 

marks can be produced in a unique way and be further used as 

individual characteristics [1, 2].  Individual characteristics are 

of tool surfaces. These random imperfections or irregularities 

use, corrosion, or damage. They are unique to that tool to the 

[3].

and striations can be created when interacting with the metal 

surface, which is granular [4, 5]. In the case of Glock pistols, 

chemical surface treatment used on several metal parts to 

make them more corrosion resistant (see Figure 1) [6].

[5, 

7, 8, 9]

variables such as the manufacturer, model, and caliber of the 

[5] and 
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ABSTRACT

Figure 1: Ejection port of a Glock 17 pistol (4th 

generation). Left side shows the edge of the port 

and right side shows the grainy metal surface   
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Glock [7]

fairly consistent manner. 

In one of the cases examined in the authors’ laboratory,  ten 

semi-automatic Glock pistols with consecutive serial numbers 

were received. Taking advantage of such an opportunity, 

- Evaluate the possibility to acquire cartridge cases with

Materials and Methods

Table 1: Random numbering for each Glock cartridge case with their type of ejection port marks.
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number was consistent on the frame, slide, and barrel. Each 

pistol was received new in factory condition and in its own 

original labeled case containing all the Glock accessories. 

and retained in a labeled envelope. In order to limit cognitive 

biases during the comparison process, a random number 

was assigned to each cartridge case (see Table 1). A Leeds 

acquisition of cartridge cases was made according to the same 

procedure as used for bullets (see Figure 2, left side). Given 

method, cartridge cases were rotated for the acquisition at a 

were positioned in the same direction as on bullets (see Figure 

2, right side)

case-related samples, all the cartridge case exhibits of this study 

means that exhibits were only correlated between themselves

was then used to make correlations between exhibits. After

Results and Discussions

case’s mouth or a rectangular-shaped mark situated a few 

(see Figure 

3). Table 1

analysis, it can be stated that the presence and the shape of 

Glock to Glock with consecutive serial numbers and present 

However, in Finklestein et al. [7]

peculiar and recognizable complete triangular-shaped mark on 

each cartridge case’s mouth. Their conclusions were that these 

on the ammunition manufacturers, contained both class and 

individual characteristics and could be further used to give 

[10, 11]. From the present study, 

side, second acquisition method with a 90-degree angle rotation to the normal acquisition procedure.
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in the general shape. 

hypotheses that could explain this high level of variation 

� Shooting method and recoil damping.

used to determine if they originated from the same source 

pistol. A total of 21 associations were theoretically possible 

characteristics to conclude that the marks originated from the 

same source [3]. For the purposes of this study, inconclusive 

means that there is agreement in the class characteristics, and 

The methodology used for comparison was pattern matching.

using the comparison microscope, it was found that the 

triangular-shaped marks are the easiest to compare because 

of the amount of striae available for comparison. However, 

triangular-shaped marks and rectangular-shaped marks can 

two types of marks are not exactly at the same height on the 

marks overlapping, which considerably reduces the amount of 

pistol (Glock pistol E). On the left side, a triangular-shaped mark and on the right 

side, a rectangular-shaped mark with their respective close-ups below.
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association is not possible because the marks do not overlap 

at all. One of the variables associated with the creation of 

contact with the expended cartridge case to create the mark. 

Some pistols may be very consistent and reproducible in this 

action, and others less so.

to location, shape, dimension and quantity of striations 

For the other marks, there was no overlap and therefore no 

possibility of association. Figure 4 shows a comparison using 

shown in Figure 5. 

In addition to the comparison performed to assess the 

uniqueness analysis was performed. To do this, each cartridge 

originated from pistol slides that were not used to create 

them, which demonstrates their uniqueness. Additionally, the 

granular surface texture (Figure 1)

be expected in the resultant marks. 

Correlation Server. In some cases, an additional acquisition 

Figure 4: Comparison using microscope of two 

Figure 5: Summary of associations made by analysis using comparison microscope.



AFTE Journal -- Volume 53 Number 3 -- Summer 2021

Falardeau et al. -- IBIS Acquisition and Correlation of Ejection Port Marks... 133

results were correct. 

without considering the statistical correlation. When visually 

horizontally, as shown in Figure 6

does not allow comparing striations in that orientation, making 

the comparison process practically impossible to perform. 

Server had no success with these vertical striations. It seems 

lines together because striations on standard bullets are mostly 

arranged in a horizontal orientation.

To overcome the issue of the vertical orientation of the 

striations, a second acquisition method was performed by 

similar to the land impression in bullets. This also makes the 

acquisition of the whole mark possible in a single operation. 

with bullet striations, making the comparison more convenient. 

Figure 7 shows the comparison between two exhibits which 

were acquired using the second acquisition method. Out of 

and ten as inconclusive. The summary of the comparison 

using the second acquisition method is shown in Figure 8.  

Finally, Table 2 summarizes the results obtained with the three 

comparison microscope. It shows that comparison using a 

standard light comparison microscope is more convenient 

port marks acquired using the second acquisition method. 

Conclusions

th

pistols were analyzed. Analysis using a comparison 

Incorporating an additional surface to acquire usable data 

enhance the reliability of the correlation and, moreover, the 

Figure 7: Comparison using the IBIS 

MATCHPOINT between a reference exhibit and a 

test exhibit with the second acquisition method.

Figure 6: Comparison using the IBIS 

MATCHPOINT between a reference exhibit and 
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results, the acquisition must be done with the striations 

oriented horizontally, as in a standard bullet acquisition. The 

match potentials on cartridge cases, particularly in cases where 

cases, such as chamber and extractor marks, could also be 

explored in order to have a more complete signature of the 

Table 2: Summary of associations  made using the 

comparison microscope and the two acquisition 

Figure 8: Summary of associations made by analysis using the IBIS MATCHPOINT.
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as on bullets, their algorithms are performing the same as 

marks on a cartridge case’s body and should be capable of 

facilitating this acquisition process [12].  
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