
An Introduction to the Forensic Investigation and Analysis of Trace Evidence 
 
 
Background for Presentation1 
 

The legal profession (i.e., police and jurists) first began to show real interest in the 
scientific examination of physical evidence during the first third of the 19th Century when 
chemists were called upon to analyze viscera, food and drinks suspected of containing poisons 
and then to present the results of their examinations at trial.  As the development of analytical 
chemistry and microscopy continued to progress, demand for the services of “police surgeons”, 
who had studied analytical chemistry, as part of their medical training, steadily increased.  This 
became especially true in the last quarter of the 1800s, by which time forensic medicine (as the 
field came to be called by then in English speaking countries) had become an established 
discipline in its own right.  What we today call forensic science2 evolved from this application of 
the natural sciences, as practiced by suitably trained and experienced scientists and medical 
doctors to assist the legal community not only in the courtroom but also, by this time, at the 
crime scene as well.  
 

During the latter half of the same century, the development of forensic science progressed 
somewhat differently in the Austro-Hungarian Empire than in the rest of Europe and the 
Americas. This was due in large measure, to the publication of what was to become the most 
influential work in the early development and advancement of forensic science, as we know it 
today.  The Handbuch für Untersuchungsrichter (Handbook for Examining Magistrates) was 
first published in 18833 by Hans Gross, an examining magistrate who was trained in and 
practiced law as a judge and later as a prosecutor in Austria.  He believed, as he wrote, that the 
judge as well as detectives should regard a criminal case as a scientific problem to be solved not 
only by the application of the precepts of the law but also by taking advantage of the best and 
most up-to-date expertise that science, as well as experienced scientists, could provide.  This was 
to be achieved by employing them to examine the physical evidence available in the case at hand 
and then reporting back to the court on the analytical results they obtained and the conclusions 
and interpretations that could be derived from their efforts.   

 
One of the major innovations in Gross’ approach was that not only could poisons be 

detected and identified but that, indeed, any type of recognizable or even unknown material or 
substance might have a connection with the crime at hand, and thus offer the possibility of 
becoming evidence that could be scientifically examined and analyzed. The implication of the 
philosophy he inculcated through his book was that science did not only have a place in the 

 
1It will be helpful to the listener, if this little essay could be made available to those who attend this presentation 
since there will not be any time available to present this essential background information during the limited time 
available. 
2And, far too often and erroneously, “forensics”, in spite of the fact that forensic is an adjective, placed in front of 
the particular science being practiced (or, as has become increasingly common today, other field, such as forensic 
nursing, forensic accounting, etc., none of which are forensic science.   
3It ran through three editions under Gross’ authorship with the last edition under his name alone published in 
1898.  Many more editions continued to be published after his death with additional authors making additions and 
deletions over the years.  



courtroom but at the crime scene, as well, where it could be also used to help  in developing 
investigative leads.  He pointed out that such traces, while they might be collected by the local 
policeman or a doctor with some scientific training, should be examined and analyzed by a 
scientist who had, by training and experience, acquired the expertise required, not only to 
discover and identify virtually any type of evidence left at a crime scene or on a victim or 
suspect, but from their researches, establish provable facts from which significant inferences and 
conclusions could be drawn.  These facts and the conclusions that could logically be inferred 
from them would aid the court in adjudicating the case under investigation or assist the 
detectives in advancing their investigations.  He referred to this field of scientific inquiry as Der 
Kriminalistik4.  Gross’ Handbuch lists the types of scientists that should be consulted and 
describes the kinds of evidence they could be called upon to examine and analyze.  He begins 
with the microscopist (25 pages), followed by the chemist (3 pages), physicist (3 pages) and 
finally mineralogist, zoologist and botanist (3 pages combined).   

 
Gross had a profound influence, not only on the profession of forensic science, but also in 

the development of modern criminal investigation and in defining the role of the scientist in the 
courtroom.  However, his influence also extended to initiating a great change in detective fiction 
as well, since his work was already well known and highly regarded when Doyle published the 
first Sherlock Holmes novel (A Study in Scarlet) in 18875.  When, early in that story, Watson 
prepares a list of Holmes’ skills, in an attempt to fathom what his new roommate does for a 
living, it reads very much like Gross’ list of the scientists the examining magistrate or detective 
should consult for help; the chemist, mineralogist (geologist) and botanist6.  The reader is asked 
to recall that Sherlock Holmes, considered himself, the world’s first consulting detective.  It 
should come as no surprise, therefore, that Edmond Locard, the acknowledged father of forensic 
trace evidence analysis and for whom the Exchange Principle was named wrote7: “I must confess 
that if, in the police laboratory of Lyon, we are interested in any unusual way in this problem of 
dust, it is because of having absorbed the ideas found in Gross and in Conan Doyle, and also 
because certain investigations in which we have been involved have happened, so to speak, to 
force this issue.”  
  

 
4From which Dr. Paul L. Kirk, a biochemist-microchemist, and one of the most influential figures in the 
development of the forensic sciences in the United States, coined the term criminalistics. 
5Poe had invented the detective story in the first third of the century and introduced the ideal logical reasoner in 
the person of C. Augusté Dupin, as his detective. With Holmes, the logical reasoner also became a scientist. 
6Of course, Holmes was also an accomplished microscopist as shown by his particle identification skills, as 
described on the opening page of The Adventure of Shoshcombe Old Place. 
7Locard E. The analysis of dust traces (In three parts). The American Journal of Police Science. 1930;3:277. 


