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Contact Trace Evidence and the Introduction of the DNA
After the establishment of the forensic science, a new relation between science and law began to flourish. With it, came new possibilities in connecting evidences to people’s identity (Adam, 2016). The crime investigation sector started to develop in the beginning of the 20th century, and this development shed the light on many cases. They started to understand, study and include different types of evidences, in order to use them in solving crimes. The variety of evidences that have been used before were mostly material evidences and witnesses’ testimonies (Adam, 2016). They used them mostly to create a narrative of the crime and to reconstruct the crime scene with theories. Since then and until the late 1980’s, a new era of a contemporary science-law relation has begun in the UK (Adam, 2016). In this essay, I will discuss the importance of contact trace evidence and how the introduction of the DNA have influenced the crime investigation sector in the UK and changed it forever.
‘Every contact leaves a trace’ (Locard, 1920, p. 295). By this phrase, Edmond Locard set the base understanding of the forensic science. In his famous book The Criminal Investigation and Scientific Methods -written originally in French- he discusses the methods, theories, principles and the interpretations of the crime scene (Makin, 2015, p. 29). But what does this phrase really mean? Amongst his vast research on the forensic science, he described contact trace as the evidence we leave behind (James & Nordby, 2005, p. 168). So, the phrase means, that everything we touch, step on or walk by etc., has an evidence from us on it and vice versa, that is resulted from our contact with it. This process is called the ‘Locard Exchange Principle’, which states that, a mutual exchange of matter will happen, when two objects come into contact (James & Nordby, 2005, p. 168). In this context, the evidence can have a movement and leave a trace on/between the victim/suspect, the crime scene and objects -as it is shown in Figure 1-.
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Figure 1- Locard Exchange Principle (James & Nordby, 2005, p. 168).
The types of contact trace evidences can be anything with a physical source, whether it is natural or synthetic (Fraser, 2010, p. 90). The common types of contact evidences are usually from hair, wood, fibre, glass, pollen, paint and firearms residue (Eldridge, 2018). This means that tiny fragments of physical materials -that are usually hard to see- has its power to shed a light within the crime investigation. In that sense, this type of evidence, when analysed, can help with linking the people whom were at the crime scene with each other. It is by relating what trace evidence they have left at the crime scene, and what evidence they have carried on them. Let us say, that a crime scene has a deceased body, and samples were obtained from the victim’s clothing using a fibre taping technique, because fibre evidence is possibly existing at almost any type of crime scene (Beaufort-Moore, 2015, p. 243). Imagine, that when examining the fibres collected from the victim, the examiners find a strange fibre specimen. The next examination would be aimed to know the type of this fibre material, whether it is natural or from a synthetic source (The Forensic Library, 2019). The examiners will list the properties of this sample, like, as mentioned, the material it is made of, how was it manufactured, the dye colour and thickness (The Forensic Library, 2019). After listing the properties, they will look for other materials that are strange to the fibre, like, if it is diluted with liquid substances (The Forensic Library, 2019). On the other hand, the police would seize the clothing of the suspect and send it to the labs for examination (City of London Police, 2017). The examiners will take a sample from the suspect’s gown, analyse it and examine the fibres’ properties (The Forensic Library, 2019). The evidences found on the victim’s sample will be compared to the suspect sample, that is to see if it will match with it or not (The Forensic Library, 2019). If it does match, then the suspect is more likely to be convicted, if it does not, then the suspect likely would be released. In this matter, contact trace evidence are evidences of true value (Fraser, 2010, p. 91). 
Contact trace evidences were and still widely used by police and forensic experts in investigations (Makin, 2015, p. 31). On the other hand, nearly for 80 years of the 20th century, police relied on somehow a genetic technique to relate to suspects (Makin, 2015, p. 31). The technique was ABO blood typing, which divided different blood types into markers, with type A, B, O and AB (Makin, 2015, p. 31). The ABO testing method was commonly used in the UK to identify suspects, which the forensic science provided for group analysis (Houck, 2015, p. 290). It helped in narrowing down the individuals whom share the same blood type and match the suspect’s details, within a certain area (Makin, 2015, p. 31). Many people were held into custody in a result of that test and some were convicted (Houck, 2015, p. 292).  Of course, today, and after the discovery of the DNA; ABO tests to convict suspects, became a past (Houck, 2015, p. 292). 
At King’s College in London in the 1950’s, James Watson, Francis Crick, Maurice Wilkins, and Rosalind Franklin were researching about the DNA (Beaufort-Moore, 2015). They were trying to understand the structure of the DNA, until, they all made a breakthrough when they discovered how the DNA look like using x-ray vision (Beaufort-Moore, 2015). They discovered that the DNA contain two chains carrying genetic structures called ‘double helix’ (Beaufort-Moore, 2015). From that day, a new age of DNA technology was born (Houck, 2015, p. 291). The forensic science is amongst the sciences that built many sectors on the DNA science alone (Houck, 2015, p. 291). In the UK, the DNA was used prior 1989 to prove paternity, but all of that changed in the mid-80s (Houck, 2015). 
In November 1983, a cyclist found a dead body of a girl left on a footpath in a village called Narborough in Leicestershire, England (Houck, 2015, p. 292). The body was identified as of a 15-year-old girl named Lynda Mann, who was strangled -probably with a scarf- and sexually assaulted by the murderer (Houck, 2015, p. 292). Police combed the crime scene for clues, and they have found evidence of semen on the body (Houck, 2015, p. 292). After analysis of the semen, it appeared that it belonged to a person with blood type A (Houck, 2015, p. 292). This information was not pretty much helpful as blood type A is amongst the most common blood types (Houck, 2015, p. 292). After three years from the first murder, another teenage girl was sexually assaulted and murdered (Houck, 2015, p. 292). The girl’s name was Dawn Ashworth, whom was found dead on a footpath as well (Houck, 2015, p. 292). Her death was similar to Lynda’s, they were both from the same age, they were killed the same way and they both lived in the same area (Houck, 2015, p. 292). The police recovered semen evidence from Dawn’s body, and after analysis, they discovered it also belonged to a person of type A blood (Houck, 2015, p. 292).  After excessive investigations, police arrested a 17-year-old suspect, named Richard Buckland (Houck, 2015). After interrogations, Richard confessed to the second murder but denied his relation to the first murder (Houck, 2015). After the police took a blood sample of him, ABO test showed that his blood is from a type A. When police confronted him with the ABO evidence, Richard denied again (Houck, 2015)
. The investigator of the case, David Baker, thought about a way to proof Richard’s relation to the first murder. David had an idea that changed the course of investigation’s history. David contacted Dr Alec Jeffery, who was working at Leicester University, and did DNA tests for migrants’ parents (Press Office of University of Leicester, 2015)
. David asked a question, if a DNA sample can prove paternity, can it prove if a semen belonged to a suspect? (Press Office of University of Leicester, 2015)
. At that time, a large DNA specimen was required in order to generate a DNA profile (Houck, 2015)
. It is to pinpoint the unique fragment of DNA that makes us different. This uniqueness is found only in 1% of our DNA (Houck, 2015)
. Alec used the RFLP test that cuts the DNA into various different sizes (Houck, 2015)
. Fragments then sorted according to their size on one end of a gel plate, and an electric current was applied to pull the fragments through the gel (Houck, 2015)
. At the end, small fragments would travel faster than the large fragments, and this method would form an x-ray barcode that is unique to every single person (Houck, 2015)
. A forensic science revolution happened after the tests were a great success (Houck, 2015)
. The DNA profile of both semen samples that were taken from the victims’ bodies came out, and after comparing them, the result showed that it belonged to the same person (Houck, 2015)
. However, the DNA profile did not match with the sample taken from the suspect Richard Buckland (Houck, 2015)
. The police then, could not hold Richard as a suspect anymore, and he was released based on the DNA evidence (Houck, 2015)
. So, the first use of DNA in forensic science was to exonerate a suspect instead of convicting him (Houck, 2015)
. Also, this was the first case in the world where a suspect gets exonerated over a DNA evidence, and thanks to that, police used DNA profile as a tool since then (Houck, 2015)
. 
After the result of this case, police launched a wide investigation to help find the real murderer of the two victims (Houck, 2015). They decided to do a mass screening for everyone who matches the suspect’s descriptions (Houck, 2015). This means, that the police requested blood tests from any male between the age of 17 to 34 that lives close to the area (Houck, 2015). The first step was aimed to eliminate the group of men whom do not have a blood type A, using the ABO tests (Houck, 2015). The second step, was to test all the samples of a blood type A for a DNA profiling (Houck, 2015). The issue that faced this initiative back then, that these tests used to take few weeks for a result of a single DNA profile, not to mention, that it was very expensive (Houck, 2015). Yet, and after all of the hard work done by everyone involved, the mass screening for DNA profiling did not match with anyone (Houck, 2015). After a while, a woman called the police to tell them that she heard a colleague -named Kelly- say that he provided a blood sample to the police pretending to be someone else (Houck, 2015). Kelly was arrested and interrogated by the police and he admitted that a friend of his had paid him £200 in order to take the test instead of him (Houck, 2015). The police asked him for the name of that person to be able to investigate more (Press Office of University of Leicester, 2015). They found that the suspect’s name was Colin Pitchfork, who was a bakery worker and a father of two. Colin was 27 years old at the time and he lived close to the area (Press Office of University of Leicester, 2015). When the police searched for the files of Collin, they discovered that he had a record of indecent exposure (Press Office of University of Leicester, 2015). After that, the police issued a warrant to arrest him, and they arrested him at his house (Press Office of University of Leicester, 2015). The case was cold for three years, before arresting Colin, and they finally found a clue (Houck, 2015). They demanded for a blood sample from him, and they found that he has a blood type A (Houck, 2015). After the DNA profile was done, it was confirmed that the samples taken from the victims, match Colin Pitchfork’s DNA, and eventually he was sentenced to a life in prison (Houck, 2015). Colin’s case was the first case in the world where the DNA profiling lead to a conviction of a suspect (Houck, 2015). 
Nowadays, DNA profiling can be taken from small samples, using Direct PCR amplification of DNA; samples are collected with different types of swabs (Beaufort-Moore, 2015). The PCR – Polymerase Chain Reaction- is a test of a small sample that can be taken from blood, saliva, semen and more (Beaufort-Moore, 2015). With the test, the sample is heated in a very high temperature. The heat pulls down the helix apart, then the gaps in them would be filled and create a shape like a chain. After that, this chain will be copied and analysed in order to get the DNA profile (Beaufort-Moore, 2015). The possibilities of DNA techniques gave hope to people whom were wrongfully convicted. 
As mentioned, contact trace evidence can help with finding a clue, due to an obvious factor of ‘moving’. We move and we connect during that, with people, objects and places. Another type of evidences are the circumstantial trace evidences such as tire marks, fingerprints and footwear impressions. Footwear can have their unique or rare features, not only by the looks, but also by the print on the bottom of them. In a crime scene, investigators usually will look for evidences left by footwear impressions (Beaufort-Moore, 2015, p. 212). The impressions happen due to the law of gravity, and it is a way to find potential suspects (Beaufort-Moore, 2015, p. 212). When an impression is found, police go to the footwear database to know the model and shape of the footwear they are looking for (Beaufort-Moore, 2015, p. 212). A Footwear impression is a reliable evidence, but is it valuable enough to convict someone? 
[bookmark: _Hlk28363641]In December 1986, a woman named Linda Cook was found dead. That day, she was found naked with the clothes thrown around her (Adam, 2016, p. 106). The forensic examination on her body showed that Linda was sexually assaulted and murdered. Fractures on her jaw, neck and spine indicates that she was strangled and hit to death (Adam, 2016, p. 106). The examiners found the following evidences on her body, semen from the attacker, fibres underneath her nails and a sport footwear print on her abdomen (Adam, 2016, p. 106).  An ABO test showed that the attacker’s blood was type O, which is fairly common (Adam, 2016, p. 106). The footwear print left of her body has a distinctive feature, which is the word ‘Flash’ printed on the heel (Adam, 2016, p. 106). The examination suggested that the footwear print belongs to a man with a foot size between 43 and 45. After further investigations, a suspect called Michael Shirley was arrested. Michael was an 18-year-old navy sailor who was serving on HMS Apollo that stopped in Portsmouth (Adam, 2016, p. 105). On the night of the murder, Michael was close to the crime scene, after he left a nightclub with a woman in a taxi and stopped nearby. The woman made Michael believe that she was going to take her child from her mom and come back to meet him again. After he waited for nearly 15 minutes for her, he realised that she abandoned him and she changed her mind about spending the night with him. Michael decided to walk back to HMS Apollo instead of taking the taxi. Because of his suspicious alibi at the time of the murder, the police considered him a primary suspect. Unfortunately for him, the police found and seized his 44 size shoes which has the word ‘Flash’ printed on the heel. His persecution was built on several evidences, including, fibres, blood type and footwear. The fibres collected from the victim did not match Michael’s clothing, and the victim clothing did not match any samples taken from Michael’s clothes. However, the blood type found from the semen -type O-, matches the blood type of Michael.  After the trial, Michael was found guilty and convicted with a life sentence based of these evidences in 1990. In 2003, Michael was acquitted after an appeal, the evidence used to exonerate him was of a DNA discovery. Michael was the first person in the UK to be acquitted based on a DNA evidence after he was convicted. The DNA evidence found in the semen, does not belong to him, and it appeared that it belongs to a man who died in 1988. The DNA evidence proofed the innocence of Michael, but in the trial the convicted him, the court overlooked important evidences.
Craig Adam, in his book Forensic Evidence in Court: Evaluation and Scientific Opinion calculated the possibilities of the shoe being an evidence (Adam, 2016, p. 107). He found, that in the 1980’s different manufacturers manufactured variety of shoes with the same ‘Flash’ logo on them (Adam, 2016, p. 106). Above all of that, he calculated the shoes containing that logo of the sizes between 43-45 sold in Portsmouth. He found that in 1986 alone, there were 51 shoes sold that match this description (Adam, 2016, p. 107). This means that the true murdered can be one of the 51 persons or possibly anyone whom bought it before 1986.  Unfortunately, this were important study details that the investigation decided not to do. Not only that, but the court ignored the fact that the fibres’ samples collected from the victim and the suspect clothing did not match. This could eliminate the possibility of the suspect being in contact with the victim. In addition, no source of fibre that belonged to the victim were found underneath Michael’s shoes (Adam, 2016, p. 107). With the persecutors paying attention to these details alone, perhaps Michael would not have been convicted (Adam, 2016, p. 107). It is a shame that a miscarriage of justice happened after ignoring other reliable sources in this case (Adam, 2016, p. 107)
As a conclusion, the ‘Pitchfork’s Case’ impacted the forensic science in creating a new era of profiling, which in this case, DNA profiling (Houck, 2015). The DNA profiling became a tool for the law enforcement to use in investigations (Houck, 2015) Indeed, the new technology helped in changing the outcome of cases. The other types of evidence are not less important as well, and they have to be taken under consideration. When building a case, every evidence matters, to gather, interpret, reconstruct and solve the crime. In my opinion, the evidences have to be tested and carefully studied in order to avoid convicting or acquitting the wrong person.

[bookmark: _GoBack]Word count: 3001
References and citations count: 381
References List
Adam, A., 2016. A History of Forensic Science: British beginnings in the twentieth century. 1st ed. London: Routledge.
Adam, C., 2016. Forensic Evidence in Court: Evaluation and Scientific Opinion. 1st ed. Sussex: John Wiley & Sons Publishers.
Beaufort-Moore, D., 2015. Crime Scene Management and Evidence Recovery. 2nd ed. Oxford: Oxford University Press.
City of London Police, 2017. Guide to the Seizure of Exhibit. [Online] 
Available at: https://www.cityoflondon.police.uk/advice-and-support/fraud-and-economic-crime/pipcu/Documents/PIPCU-Guide-to-seizure-of-exhibits.pdf
[Accessed 12th December 2019].
Eldridge, S., 2018. Investigating Trace Evidence. 1st ed. New York: Enslow Publishing.
Fraser, J., 2010. Forensic Science: A Very Short Introduction. 1st ed. Oxford: Oxford University Press.
Houck, M. M., 2015. Professional Issues in Forensic Science. 1st ed. Oxford: Elsevier Academic Press.
INTERPOL, 2016. DNA. [Online] 
Available at: https://www.interpol.int/en/How-we-work/Forensics/DNA
[Accessed 22nd December 2019].
James, S. H. & Nordby, J. J., 2005. Forensic Science: An Introduction to Scientific and Investigative Techniques. 2nd ed. London: Tylor & Francis.
Locard, E., 1920. L'Enquête Criminelle et Les Méthodes Scientifiques. 1st ed. Lyon: E.Flammarion.
Makin, D. A., 2015. DNA and Property Crime Scene Investigation: Forensic Evidence and Law. 2nd ed. London: Routledge.
Miller, S., 2010. https://www.tandfonline.com/doi/abs/10.1080/0731129X.2010.524036?journalCode=rcre20. Criminal Justice Ethics, 29(3), pp. 241-257.
Onion.com, 2019. The History of Fingerprints. [Online] 
Available at: http://onin.com/fp/fphistory.html
[Accessed 22 December 2019].
Press Office of University of Leicester, 2015. Detective Chief Superintendent David Baker. [Online] 
Available at: https://www2.le.ac.uk/offices/press/for-journalists/code-of-a-killer-1/detective-chief-superintendent-david-baker
[Accessed 21st December 2019].
The Forensic Library, 2019. Trace Evidence. [Online] 
Available at: https://aboutforensics.co.uk/trace-evidence/
[Accessed 22nd December 2019].



image1.png
G Investigating Trace Evidence - X | G miller criminal justice 2013 -G X | G DNAand PropertyCrime Scen X G Forensic Science: An Introduct X G vice versa - Google Search

<

C @ booksgoogle.co.uk/books?id=KMfs_ezuWdMCBipg=PA1688dq =whenever+ two+ objects+come +into+ contact+a +mutual+exchange +of +matter&thi=en8sa=X&ved=0ahUK.. @ # @ i
Google whenever two objects come into contact a mutual exchange of matter “
Books Q a [B co  Addtomylibrary | Write review Page 168 +

GET PRINT BOOK

B ok

Science JeLETEYS
Wiite review

Forensic Science: An Introduction
to Sci and Investigative
Techniques ...

cited by Suart . James, Jon . Norey,

Suzsnn Ber, Jon L Noreby, P10,

whenever two object  Go

About this book

000

Shop for Books on Google Play

Result 1 0f 1 n this book for whenever two objects come into contact a mutual exchange of matter

scene (passive or active).

Even with these classifications, no single
definition adequately works for every scene.
Ultimately, the scene is a combination or
adaptation of the classifications that is deter-
‘mined by the investigator. The definition of a
crime scene should never establish immove-
able boundaries. The crime scene investigator
‘must be constantly evaluating and frequently
changing the defined area called the crime
scene.

Uses for and Information from

Physical Evidence in Criminal
Investigations

The objectives of any crime scene investiga-
tion are to recognize, preserve, collect, inter-
pret, and reconstruct all the relevant physical
evidence at a crime scene. A forensic labora-
tory examines the physical evidence to pro-
vide the investigator with information about
the evidence in and effort to solve cases. The
integration of the crime scene investigation

states that whenever two objects come into
contact, a mutual exchange of matter will
take place between them. Linking suspects to
victims is the most important and common
type of linkage accomplished by physical evi-
dence in criminal investigations. Linking vic-
tims and suspects to objects and scenes can
also be accomplished by use of the physical
evidence.
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Proving or Disproving Witness
Statements — Credibility is an important
issue with witnesses, victims, and suspects.
The presence or absence of certain types of
physical evidence will be useful in the de-
termination of the accuracy of their state-
ments. Crime scene patterns or patterned
physical evidence (bloodstain patterns,





