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After attending this presentation, attendees will better understand the correlations of the morphological characteristics of saw blades 
and the curvature of the cutting plane.  Moreover, by analyzing a postmortem dismemberment case in which it was presumed that a 
coping saw was used, attendees will gain an understanding of the characteristics of saw marks from a coping saw.

This presentation will impact the forensic science community by suggesting new criteria for saw mark analyses.  While few studies 
on the cutting plane shape can be found in the literature, the information from the curvature of the kerf wall can play a crucial role in 
identifying the tool that was used.  Forensic scientists, especially those in charge of tool mark examinations, will have a reference for the 
size of the saw that was used derived from the degree of curvature of the kerf wall.

Saw marks remaining on bone indicate the features of the saw used for cutting.  Because of the importance of identifying criminal 
tools, there have been steady advances in the analysis methods of saw marks; however, in contrast to well-established knowledge on saw 
types from the morphological characteristics of kerf wall striations and false starts, there have been few previous detailed studies on the 
overall shape of the cutting plane.1-3  As is widely known, when the blade width of a saw is narrow, the cutting section of the bone forms 
a curved plane.  Recently, more than 20 curved complete cuts were found in a postmortem dismemberment case, and it was presumed 
that the width of the saw blade used in the crime was unusually narrow.  As a result of the examination, a coping saw was assumed to be 
used in the crime.  This case motivated these efforts to study the correlation between the morphological features of saw blades and the 
curvature of the cutting plane.  Generally, there are correlations between blade width, blade thickness, and kerf width with the curvature 
of the kerf wall.  Therefore, measuring the curvature of the kerf wall can provide guidelines for presuming the size of a saw used in a 
crime scene.

The saw marks were cut into pig femurs, which have a hardness comparable to the hardness of human cortical bone.4  Before 
cutting, the bones were cleaned by soaking in warm detergent solution and using an ultrasonic cleaner to minimize possible damage to 
the bone.5  Saw marks were created with two types of hacksaws and two types of coping saws.  Three tool mark experts cut the bones 
with a maximum tilt of the saw blade and selected the most curved cutting sections.  An Alicona Infinite Focus 3D microscope was then 
used to measure the curvature of these cutting planes.  The measured value of curvature of the cutting plane from the scene was compared 
to that produced in the laboratory.  The curvature of the witness kerf wall was found to be much larger than the hacksaw-made plane.  
The upper limit of the criminal blade width could be set and excluded a considerable number of saw types from the list of suspect tools.

In this presentation, evidence will be presented indicating a coping saw was used as the cutting tool in this postmortem dismemberment 
case.  The reliability of this new analysis method on the basis of the results of this experiment will be discussed.  The results of the 
present study can be used to verify the type of saw used for cutting, in particular, in terms of the blade width and blade thickness. 
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