Contact trace evidence has been an important part of scientific evidence ever since Edmond Locard came up with his exchange principle. Locard stated that there is a give and take relationship between a perpetrator and the crime scene, this could be either the person leaving traces of themselves at the scene, or if this person takes traces of the scene with them.[footnoteRef:1] Although types of DNA and the analysis and amplification that accompanies it does come under the umbrella of contact traces, for the purpose of this essay I will be separating the two as a way to attempt to evaluate the impact and the role DNA had within the UK’s justice system. [1:  C. Roux et al. ‘The end of the (forensic science) world as we know it? The example of trace evidence’ Philosophical Transactions B, 370(1674) (2015) 1-8 (p.4).] 

To determine the way DNA analysis became a more useful tool for investigators when compared to the use of contact trace prior to the use of DNA, I will be looking at a number of cases. I will be looking at the trials and convictions of Christopher Hampton, Jeffry Gafoor, Paul Kappen, Craig Harman, Paul Hutchinson, Colin Pitchfork, and Michael Shirley. All of these cases, with the exception of Michael Shirley highlight the effectiveness of DNA analysis that emerged from the mid-late 1980’s. [footnoteRef:2]  These cases also show that without the use of various DNA profiling techniques, these criminals would not have been brought to justice and would of likely never been caught. The case of Michael Shirley is an exception to the others, as DNA evidence was used to overturn his conviction, this was also only made possible due to the effect of DNA testing methods and would not have been achieved by using contact trace evidence alone. [2:  J. Butler. ‘The future of forensic DNA analysis’ Philosophical Transactions B, 370(1) (2015), 1-10 (p.1).] 

One argument for using contact traces rather than just relying on a specific type of identification, like fingerprint analysis, is that focusing on one specific in-depth method is less effective. Locard, as well as others, believe that if investigators mainly focus on one method to identify criminals, then it would be easy for criminals to adapt their behaviour to evade detection. [footnoteRef:3] However if a wide variety of methods were used, like the many different types of contact traces, then it would be a lot harder for a criminal to adapt to such a wide variety of ways they could get caught, so it would be more likely a suspect is found.[footnoteRef:4] [3:  C. Roux et al. ‘The example of trace evidence’, p.5.]  [4:  Ibid. p. 5.] 

One example of the introduction of DNA and amplification methods of profile extraction affected and changed the outcome of a case, is the murder of Melanie Road in June 1984. Christopher Hampton, who pleaded guilty before his murder trial was due to begin, was caught in 2015 due to familial DNA identification. Christopher Hampton’s daughter, Melanie Hampton, was arrested in 2014 at the age of forty-one for a minor incident, her DNA was a partial match for the DNA found on Melanie Road’s clothes.[footnoteRef:5] This case highlights the failings of using contact trace evidence alone as Hampton was able to evade capture for 29 years. [5:  BBC News. Melanie Road murder: Man Jailed for life 32 years after killing. 2016. <https://www.bbc.co.uk/news/uk-england-somerset-36245888> (Accessed 19/12/19).] 

Lynette White, a 16-year-old from Cardiff, was murdered in 1988. A search of the UK National DNA Database for individuals with a specific single rare allele, an allele is a variant form of a gene, found at the crime scene identified a 14-year-old boy with a similar DNA profile. This profile would lead investigators to the boy’s uncle, Jeffrey Gafoor. Gafoor matched the DNA from the crime scene, he would confess to the crime and be convicted in 2003.[footnoteRef:6] It is likely that Gafoor would have not been convicted if it was not from the development of the Second-(Generation Multiplex Plus test. The trial and conviction of Gafoor would not have occurred if it were not for his identification through familial DNA profiling. The case went 15 years without being solved, as with most cold cases that have not had little to no recent breakthroughs, they are very difficult if not impossible to solve.[footnoteRef:7] [6:  F. Bieber. C. Brenner and D. Lazer. ‘Finding Criminals Through DNA of their relatives’ Science, New Series, 312(5778) (2006) 1315-1316 (p.1315).]  [7:  University of Huddersfield. The psychology behind solving cold case homicide, 2019. < https://www.hud.ac.uk/news/2019/march/cold-case-psychology-roach-huddersfield/> (Accessed 19/12/19).] 

The worlds’ first familial DNA search solved a 28-year-old cold case. In 1973 three 16-year olds, Pauline Floyd, Geraldine Hughes, and Sandra Newton were raped, strangled, and left in the woods near Port Talbot. Over 200 suspects were investigated, but no arrest was made at the time. In 2000 Dr. Jonathan Whitaker, a forensic scientist, analysed the evidence of the crime scene with a recently developed method, known as Low Copy Number, produced the genetic profile of the killer, but no match was found in the DNA Database. In 2001, Dr. Whitaker decided to look for a partial DNA match in the hopes a relative was in the database, one match was found, this was Paul Kappen. Paul’s father, Joseph Kappen, had been one of the 200 suspects investigated about the murders. Although Paul Kappen died in 1990, his body was exhumed in 2002 and DNA from his teeth and femur matched the DNA found at the three crime scenes.[footnoteRef:8] The work by Dr. Jonathan Whitaker to determine who murdered the three girls would prove to be of considerable importance to cold cases across the UK and would make it possible to solve crimes where contact trace evidence alone was not enough. [8:  DNA Forensics. Science of the Future: Identifying Criminals Through Their Family Members. 2019. < http://www.dnaforensics.com/familialsearches.aspx> (Accessed 19/12/19).] 

The first familial search in the UK which resulted in the conviction of the suspect was in 2003. Michael Little was driving his truck on a motorway in surrey, while going under an overpass a brick was thrown through his windscreen and killed Michael. After analysing the brick, it was determined that it contained two sets of DNA profiles, one being Michael Little’s, the second being unknown. Earlier that same day a car had been stolen in the same town, the burglar could not start the car and would leave blood at the scene. An analysis of the DNA found at the car theft and on the brick determined that it was the same DNA, however when it was put in the DNA database no match was found. After a number of volunteers gave DNA samples, once investigators looked for a partial match a relative of the suspect was found. This person had a brother, Craig Harman, who would give his DNA voluntary and confessed to the crime. In 2004 he pleaded guilty to manslaughter and would serve 6 years.[footnoteRef:9]  [9:  DNA Forensics, 2019.] 

Although the accidental murder of Michael Little and conviction of Craig Harman happened quite awhile after the introduction of DNA analysis within the UK Criminal Justice System, it can still be seen as an important case which highlights the effectiveness of DNA and how it is a superior method of investigation then using contact traces. Although there could have been the possibility to arrest and convict Harman without the use of DNA analysis, it would have taken a lot longer and cost the police force more in money and manpower. Also, the likelihood of catching Harman based on evidence related to the brick, which does not include DNA evidence, is presumably quite low.
In 1983, Colette Aram, was abducted by Paul Hutchinson, dragged into the back of his stolen car, beaten, raped, strangled, and her body was left in a field. Hutchinson went to a nearby pub to clean himself and buy refreshments. After a description of Hutchinson was given, and it was determined he went to this nearby pub, a search of the building was given. After the pub was searched, paper towels with blood and semen on them were found, this contained the DNA from both the killer and victim. Although Hutchinson’s DNA was found, he was not identified as a suspect. In 2007 police developed a full DNA profile of the killer, and it would be routinely put through the DNA database, although it would still not get any matches. In June 2008, Hutchinson’s 20-year-old son, was arrested for a driving offence and had to give a DNA sample. This DNA was a near identical match to that taken from the killers’ profile, Hutchinson and his two brothers would be arrested. Once a DNA sample was taken from all three, Paul Hutchinson’s DNA was a perfect match, and he would be arrested. In 2010 he was sentenced to life imprisonment.[footnoteRef:10] The rape and murder of Colette Aram would go 25 years before a conviction was made, this was only made possible due to DNA analysis. This case highlights the failings of just using contact trace, as even with a description of Hutchinson being given, he still was not caught. The only reason he was caught and brought to justice was thanks to DNA profiling. [10:  DNA Forensics, 2019.] 

In 1983 a girl was raped and murdered in a Leicestershire village. In 1986, only half a mile away from the first victim, another girl was raped and murdered. DNA from blood and semen found at the two crime scenes was used to prove one suspect innocent. The police believed a local man was responsible, so they would ask all the men between the ages of 13 and 30 in the local area to give a blood sample in an attempt to match the DNA. Over five and a half thousand people gave samples, in January 1988 Colin Pitchfork, was convicted of both rapes and murders. Pitchfork was one of two men in the area who did not give a DNA sample, the other person supposedly had a genuine reason not to. Three appointments would be made for Pitchfork to give a DNA sample in January 1987, two he did not go to. [footnoteRef:11] The third appointment he would ask his workmate, Ian Kelley, to give his own blood and claim to be Pitchfork.[footnoteRef:12] Kelly would later be talking to friends in a pub about what he had done, and one of those present informed the police.[footnoteRef:13] [11:  R. White and J. Greenwood. ‘DNA Fingerprinting and the Law’ The Modern Law Review, 51(2) (1988) 145-155 (p.149).]  [12:  R. White and J. Greenwood, ‘DNA Fingerprinting’, p.149.]  [13:  Ibid. p. 150.] 

The Pitchfork case is a clear example of the impact and usefulness DNA identification has. Had DNA fingerprinting evidence not been available it would be likely that Pitchfork would not have been caught, despite the police having 7,300 statements and a £20,000 reward, as well as it would be likely that the original suspect who had been cleared due to DNA evidence could have been wrongfully convicted.[footnoteRef:14] [14:  R. White and J. Greenwood. ‘DNA Fingerprinting’, p.150.] 

An example of how important DNA analysis and amplification is would be the fact that in 1993 the Royal Commission on Criminal Justice would make comprehensive recommendations for the development and incorporation of DNA into the criminal justice system with the expectation that DNA would bring greater levels of scientific methods into investigations and in the court.[footnoteRef:15] [15:  P. Johnson and R. Williams. ‘Post-conviction DNA testing: the UK’s first ‘exoneration’ case?’ Sci Justice, 44(2) (2004) 77-82 (p.77).] 

Despite how useful and arguably revolutionary modern DNA analysis has become, it still has its limitations and can be problematic. One problematic area is concerning convicted individuals. Currently there is no figure as to how many convicted people who would benefit from DNA profiling. There are also no dedicated resources created by the central government to identify and aid those who could appeal on the basis of DNA profiling.[footnoteRef:16]  [16:  P. Johnson and R. Williams. ‘Post-conviction DNA testing’, p.77.] 

Another reason why the UK does not effectively look at attempting to appeal convictions with DNA analysis is that the Criminal Cases Review Commission, who asses all claims of a miscarriage of justice in the UK, have not given any official consideration of DNA post-conviction testing in general terms.[footnoteRef:17]  [17:  Ibid. p. 78.] 

The first time the UK court has overturned a previous conviction on the appeal of new DNA evidence was in 2003. In July 2003, the Court of Appeal exonerated Michael Shirley. Michael Shirley was arrested in 1987 for the murder of Linda Cook, who had been raped and was killed by being repeatedly and violently stamped on her head and neck. Analysis was taken from the semen extracted from Cook’s body. Samples were taken from Cook’s vagina, vulva, and anus, the evidence identified a blood group match between the semen and that of Shirley. This same blood group, it was believed at the time, was shared by 23.3% of the British adult male population.[footnoteRef:18] On its own matching Shirley’s blood group with that of the suspect who raped and killed Cook is not, and should not, be considered strong enough evidence to convict a person. If the investigation of Michael Shirley had the ability to use modern DNA techniques, then a sample of Shirley’s DNA could have been taken, compared to that found on Cook, and it would have been shown that there was no match, this would have prevented Cook from spending 15 years wrongfully incarcerated. [18:  P. Johnson and R. Williams. ‘Post-conviction DNA testing’, p.78.] 

Although some Forensic DNA profiling was available at the time of Michael Shirley’s trial, it was only sufficient enough to identify the blood group. This was due to the fact that, at the time of investigation, there was an insufficient amount of semen to permit profiling of the suspect using available techniques, the best result they could have got was the blood type.[footnoteRef:19] [19:  Ibid. p. 78.] 

Other evidence was given to link Shirley to the victim, this would include a shoe-mark logo imprinted on Cook’s stomach.[footnoteRef:20] This would correspond to the logo on Shirley’s shoes that were in his possession. Other evidence would include various cuts and scratches on his body and face, as well as bloodstains on his trousers.[footnoteRef:21] [20:  Ibid. p. 78.]  [21:  Ibid. p. 79.] 

The reason for Shirley’s exoneration was due to major development in DNA profiling technologies, the most important in regards to this case was the development of PCR (polymerase chain reaction) amplification which allows smaller and more degraded samples to be used to generate full genetic profiles.[footnoteRef:22] This method allowed investigators to carry out tests on samples obtained from Linda Cook’s body.[footnoteRef:23] In 1999 LCR (Low Copy Number) technology, which increases the PCR amplification and means even smaller samples can be tested, was used on stored swabs taken from Cook’s body in 1986.[footnoteRef:24] However, the DNA profile that emerged from this test was seen as inconclusive. In 2001 further swabs were taken from both Cook and Shirley, this was used to obtain DNA profiles of each person. Shirley’s DNA bands were subtracted from the DNA found on Cook’s body, the remaining DNA bands were seen as ‘foreign’ and did not match either Shirley or Cook.[footnoteRef:25] The Court of Appeals interpreted these results as to provide either proof of Shirley’s innocence, or at least to provide enough doubt to go against Shirley’s conviction. In July 2003 Shirley’s conviction would be quashed.[footnoteRef:26] [22:  Ibid. p. 79.]  [23:  Ibid. p. 79.]  [24:  P. Johnson and R. Williams, ‘Post-conviction DNA testing’, p.79.]  [25:  Ibid. p. 79.]  [26:  Ibid. p. 79.] 

The DNA evidence which quashed Shirley’s conviction, was referred to throughout the appeal process as ‘new DNA evidence’. The court ruled that this evidence alone was not enough to exonerate Shirley, but it was enough to prove the evidence in his original trial was not enough to convict him.[footnoteRef:27] [27:  Ibid. p. 80.] 

It can be argued that the introduction of DNA analysis and amplification methods would change the outcome of many cases. DNA analysis would be the tool that concluded a number of cold cases, and cases where contact trace evidence alone would not have sufficed. While contact trace evidence was and still is important in both the forensic and judicial worlds, the introduction of DNA has simply bettered the justice system. Profile extraction and other methods made it possible to convict people like Colin Pitchfork, who would have likely gone free without these techniques.
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