"Contact trace" scientific evidence, utilised in convictions prior to 1989 in the UK, provided inconclusive outcomes in some cases. Critically evaluate Contact Trace Evidence and discuss cases where the introduction of DNA and amplification methods of profile extraction changed the final outcome.
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[bookmark: _Hlk27667980]Contact trace evidence refers to the traces left by a person in a place in which they have been. At the route of this idea is the notion that a person cannot pass through a place without leaving a least some trace of their being there, Quiscunque Tactus Vestigia Legat. The job of the investigators is to identify the traces left and establish a link between a crime and perpetrator. There are many hundreds of types of contact trace evidence and each requires a particular set of processes and methods of handling. Types include, imprint evidence, evidence with a human origin such as hair and blood, fingerprint evidence and other types such as fibres, paint and ballistic residue. It can be extremely difficult, especially when working with minute fragments of evidence to establish a connection between the evidence and a particular person who may have committed a crime. Introduction of DNA profiling saw changes to the amount of cases solved. Amplification methods like PCR allowed even very small samples of DNA to be amplified enough to provide strong evidence linking an individual to a crime. The introduction of DNA profiling to connect a suspect to a crime was a significant advance and contributed to an increase in solved crimes in the UK. The cases that will be mentioned are as follows: Lynda Mann 1983 Colin Pitchfork, ‘Shoe Trophy rapist’ James Lloyd 1980, Malcolm Fairly 1980’s, Harry Jackson 1902, Billie-Jo Jenkins 1997, Joseph Kapppen 1973, Shirley McKie 1997, John Taylor arrested in 2001.
 
Contact trace of scientific evidence is the statement that everyone leaves a trace on a surface they encounter. There are lots of different types of evidence that can be found by the forensic teams that can be used in a conviction. However, the evidence can also be found to have an innocent explanation to be there, so tests will have been conducted carefully. As briefly mentioned, the Latin phrase ‘Quiscunque Tactus Vestigia Legat’ is linked to Locard’s Exchange Principle. Locard’s Exchange Principle was developed by Edmond Locard, the founder of the ‘Institute of Criminalistics’ Lyon in France, (‘Trace evidence’, 2019) with a statement. The principal states ‘every contact leaves a trace’ in particular a criminal would bring evidence into a scene and then leave with evidence of the scene on them (‘Edmond Locard’, 2019).

Before DNA profiling the police relied on the use of other methods and forms of evidence such as, fingerprints, shoe prints, paint and ballistics. Each can be used with Locard’s Exchange Principle as contact trace evidence. The first recorded case that used fingerprint evidence was the case of Harry Jackson in 1902 (‘Harry Jackson’, 2019). This case was a burglary that occurred on the 27th of June, in Denmark Hill in South London (‘Harry Jackson’, 2019). A set of billiard balls were taken from a house (‘Harry Jackson’, 2019) and upon investigation by the authorities there was a fingerprint on a windowsill (‘Harry Jackson’, 2019) that was thought to be the suspects entrance point. As protocol states, the fingerprint was first photographed by a member of the Fingerprint Branch of Scotland Yard (‘Harry Jackson’, 2019). The fingerprint did not belong to anyone who lived on the property, so the photo was taken back to Scotland Yard for analysis. Fortunately, the fingerprint was found to match a fingerprint on the system of criminal’s prints (‘Harry Jackson’, 2019). The print was from Harry Jackson a forty-one-year-old man, at the time, who had previously served a jail sentence for burglary (‘Harry Jackson’, 2019). He was arrested soon after and was found to have stolen property on his premises,(‘Harry Jackson’, 2019) from another job. By combining all of the available evidence, the prosecutor was able to convince the jury that it was the right person, although it was difficult as it had not been done before.       

Shoe prints are another piece of contact trace evidence that have been used in a variety of cases. Shoe prints were commonly used in burglary cases and have also been used in more serious crimes involving murders and kidnappings. To get a shoe print the forensics team would first assess the surface it is located then would conduct a few methods, depending on the results. If it is a imprint in mud or other similar material, they would use the method for recovering 3D impressions (‘Impression Evidence’, 2019). This would quite often be the use of ‘dental stone’ (‘Impression Evidence’, 2019) which is a powder that when mixed with water creates a endothermic reaction to solidify. When the mixture is still in the liquid stage, the CSI would pore it in the impression. Once it has dried it creates a negative impression of the shoe that can be used to find out the type of shoe and in cases the criminal. The other impression that can be taken is a 2D impression which is taken by lifting the impression straight from the scene if it’s made from dust, or if the print has been dusted (‘Impression Evidence’, 2019) to give a clear image, after it had be photographed. Using the impressions gathered the forensic team can use a database full of shoe prints to hopefully confirm a suspect, usually they have a sample print to compare it to (‘Trace evidence’, 2019). 

Evidence of a different nature such as paint can also be used as contact travel evidence to convict a criminal. The case of Malcolm Fairly, known as the fox, is a good example for this. Malcolm Fairly aka ‘The Fox’ was given this nickname from his characteristics, spoke with a northern accent, wore a hood, a watch on his right wrist although was thought to be left-handed and carried a sawn-off shotgun (‘Malcolm Fairley’, 2019). In 1984 throughout Bedfordshire and Buckinghamshire there were a series of break-ins to cause extreme violent sexual assaults (‘Malcolm Fairley’, 2019). The Fox continued to commit the burglary’s and sexual assaults into several towns which include but not limited to, Cheddington, Leighton Buzzard, Tring and Milton Keynes (‘Malcolm Fairley’, 2019). Then he ventured into Yorkshire to the town of Brampton on the 17th of august (‘Malcolm Fairley’, 2019) where the suspect broke into a couple’s house. The couple were tied up and the wife raped (‘Malcolm Fairley’, 2019). In efforts to clean up after himself he cut the bed sheets. However, he was not good at it, so when the premises were searched, they found a lot of incrimination evidence including ‘small specks of yellow paint’ found on a tree (‘Malcolm Fairley’, 2019). The paint is the main piece of evidence that was focused on, so a search to match the paint began. In the analysis it was discovered to be car paint, so the authorities had a company that produced the paint then the car model (‘Malcolm Fairley’, 2019). As luck would have it during the elimination of suspects, in North London a young man was cleaning his car of the type they were looking for, it even had a identical scratch on it (‘Malcolm Fairley’, 2019). The car belonged to Malcolm Fairly, he was convicted in February 1985 to serve six life sentences (‘Malcolm Fairley’, 2019).  

Ballistic is another example of contact trace evidence that covers the investigation of firearms and explosive materials. In the case of a gun there are different aspects that can be examined by the forensic scientists. The composition of a pistol for example has a magazine, breach which is where the cartridge is and then gets ejected from, trigger, firing pin, barrel and finally the bullet which was attached to the cartridge before firing. Other types of guns have a similar make up for example a shotgun still has a breach, barrel, trigger, cartridge and bullet. The cartridges and bullet are different to a pistol due to the intended use of the shotgun. As for the composition of the ammunition itself, they contain a bullet, cartridge case and primer. The primer is at the base of the cartridge which creates the mini controlled explosion which is started by the hitting of the firing pin. 
Once the gun is fired there are two types of residue that form and are expelled from the gun. Initiator residue which is caused by the firing pin hitting the primer, which is found on the culprit’s hand and arm, as it escapes when the cartridge is ejected. The second type is the main charge, cause by the firing of the gun and can be found throughout the culprits clothing. Both types of gunshot residue can be identified specifically to the type of gun used, pistol, sniper gun and shotgun. This is because each of the residue for each type have different ammunition. Different guns can also be identified by looking at the bullet itself and the striations that are formed from the firing of the gun. For example, the rifling technique that is used to create a spiral effect which increases accuracy can cause definable marks on the bullet. Also, the bullet head can change depending on its intended purpose. All of the information about ballistic can be found in the ‘Handbook of Firearms and Ballistics’ (Heard, 2008).   

The previous methods used by the authorities often presented problems. One being that forensic experts are needed to figure out complex data and experts may disagree. While fingerprint evidence can be convincing there have been cases where mistakes have been made in interpreting prints. In 1997 Shirley McKie, a policewoman in the UK was accused of perjury due to her fingerprint being found in a victim’s house (‘Shirley McKie’, 2019). The evidence of her fingerprint was questioned as she had never been onto the murder victim’s property (‘Shirley McKie’, 2019), contrary to the what the evidence suggested. Four different experts from the ‘Scottish Criminal Records Office’, examined the print to which they believed that the print belonged to her (‘Shirley McKie’, 2019). This led to her being taken into custody where she was searched, questioned and her house was also searched (‘Shirley McKie’, 2019) for other evidence linking her to the scene and/or the crime. No other evidence was found but she still had the risk of being convicted, until two American fingerprint experts contesting the print was not hers (‘Shirley McKie’, 2019). Luckily for Shirley this was enough to acquit her (‘Shirley McKie’, 2019), but this case still shows how small amounts of contact trace evidence can have flaws as well as the people examining it. 

Another case that highlights the difficulties of establishing a conviction based on contact trace evidence is the Billie-Jo Jenkins case also in 1997. In this case a thirteen-year-old girl was found beaten to death at her foster home (‘Billie-Jo Jenkins’, 2019). She was alone painting doors while her foster dad was out shopping with her other foster sisters (‘Billie-Jo Jenkins’, 2019). Throughout the initial investigation there were a few male suspects the latest of which was her foster dad. The main evidence to imply her foster dad was 100 microscopic spots of blood found on his clothing (‘Billie-Jo Jenkins’, 2019). There are a few possibilities as to why this was found, one being he killed her, another being they came from cradling her possibly dying body. Although the second one was questioned cause of the 999 call he made, stating she was not breathing (‘Billie-Jo Jenkins’, 2019). Many other pieces of evidence were taken into account, along with many expert’s questions and supporting different aspects. The overall conclusion of the case was the foster dad’s conviction was ‘deemed unsafe’ (‘Billie-Jo Jenkins’, 2019) and was released. This case remains unsolved even now.    

The advances in forensic DNA profiling have led to the solving cases that would have otherwise gone unsolved. Linda Mann was a fifteen-year-old girl who was reported missing, on the 21st of November 1983, after not returning home from a babysitting job that evening (‘Colin Pitchfork’, 2019). Her parents and neighbours formed a search for her that night (‘Colin Pitchfork’, 2019). Unfortunately, in the morning she was found dead, she had been raped then strangled (‘Colin Pitchfork’, 2019). From the forensic tests that were conducted it was surmised that the suspect had the blood group A combined with an enzyme profile that belonged to ten percent of males in the area (‘Colin Pitchfork’, 2019). With no further evidence or suspect so the case was left open. Three years later another fifteen-year-old girl was taken then found in the same way two days later, her name was Dawn Ashworth (‘Colin Pitchfork’, 2019). For this case the prime suspect at the time was seventeen-year-old Richard Buckland (‘Colin Pitchfork’, 2019; ‘Colin Pitchfork’, 2019). He had given the authorities a confession when questioned and a description of her body (‘Colin Pitchfork’, 2019). However, he denied the rape and murder of Linda Mann, making the evidence questionable.     

Due to the works of Alec Jeffreys on DNA profiling, the method of DNA finger printing concluded that both of the poor girls’ rapes and murders were done by the same man. This led to testing of the previous suspect for the Dawn Ashworth murder blood, which concluded that he was not guilty, meaning he was the first person to be cleared of charges due to DNA finger printing (‘Colin Pitchfork’, 2019). Blood tests of the males that fitted the blood type were done but a confirmed match was not found (‘Colin Pitchfork’, 2019). The following year of the second murder, an associate of Colin Pitchfork named Ian Kelly, was in a pub on the 1st of August where he had a conversation about Pitchfork (‘Colin Pitchfork’, 2019). It turned out that Kelly had taken the blood test for Pitchfork under the impression Pitchfork had prior childhood crimes so didn’t want attention from the police (‘Colin Pitchfork’, 2019). This conversation was overheard and reported to the police. Pitchfork was then arrested on the 19th of September, (‘Colin Pitchfork’, 2019) then questioned. From the questioning he admitted to around 1,000 cases of indecent exposer to different women which progressed to rape and strangling of his victims (‘Colin Pitchfork’, 2019). He pleaded guilty to both Dawn Ashworth and Linda Mann rapes then murders, as well as another sexual assault case (‘Colin Pitchfork’, 2019). Pitchfork was sentenced to life imprisonment with a minimum of thirty years which was later reduced to twenty-eight in 2009 (‘Colin Pitchfork’, 2019). This case was the first example of the use of DNA finger printing to be used to convict the criminal.     

DNA can also be used in conjunction with contact trace evidence to convict a criminal. John Taylor was arrested in 2001 for the rape and murder of sixteen-year-old Leanne Tiernan (‘John Taylor’, 2019). Contact trace evidence in the form of carpet fibres and both canine and mitochondrial DNA were involved in the successful conviction (‘John Taylor’, 2019). Taylors DNA profile was also used to solve two other rape cases in the 1980’s (‘John Taylor’, 2019).    

Another way DNA can be used to convict criminals who have previously escaped justice, is the use of familial DNA. James Lloyd was a serial rapist who look the shoes and sometimes jewellery of his victims (‘Rotherham shoe rapist’, 2019). During 1980’s for roughly four years, there were four cases of rape and two attempted assault (‘Rotherham shoe rapist’, 2019). The victims tended to be aged between eighteen and fifty-four, usually the assault occurred in the early morning when they were heading home from a night out (‘Rotherham shoe rapist’, 2019). Several suspects were identified and questioned as a result of the case being put on crime watch. However, James Lloyd was not among the three hundred and fifty names in question, (‘Rotherham shoe rapist’, 2019) so the case grew cold as no match was found.  

Advances in DNA profiling the case was re-opened in 2001 with a list of roughly forty males that fit the profile of the rapes using the DNA (‘Rotherham shoe rapist’, 2019). After a drink driving offence by Lloyds sister, her DNA was taken,(‘Rotherham shoe rapist’, 2019) and she was questioned about family. Once James Lloyd had discovered he was being investigated by the police for the rapes, he tried to commit suicide by hanging (‘Rotherham shoe rapist’, 2019). His attempt of suicide did not work as he was found by his son (‘Rotherham shoe rapist’, 2019). During the searching of his property the authorities found around one hundred pairs of women’s shoes as well as stocking and tights that he used as a mask to commit the offences (‘Rotherham shoe rapist’, 2019).  

Amplification methods of profile extraction such as PCR which stands for Polymerase Chain Reaction and Low Copy Number DNA were developed to help amplify DNA results. PCR was developed as a inexpensive and fast way to ‘amplify’ (‘Polymerase Chain Reaction (PCR) Fact Sheet’, 2015) the results from small traces of DNA evidence found either at a crime scene or on a suspect or on a victim. The Joseph Kapppen case of 1973 (‘Joseph Kappen’, 2019) shows how the new Low Copy Number DNA technique was used along with Familial DNA evidence to catch a killer. Low Copy Number is another technique that was developed to help amplify a small DNA sample which can then be analysed to produce a accurate DNA profile (Word, 2010).

In conclusion there are hundreds of different types of contact trace evidence that can be used in a criminal investigation. Locard’s Exchange Principle is key in the world of forensics as it states that when two surfaces encounter each other, evidence is exchanged. Each of the different types of contract trace evidence has different methods and techniques used to lift from the crime scene and analysis in forensic lab. Fingerprint evidence for example can be lifted from a crime scene then can be used to connect individuals to a premise or in some cases a murder weapon. Although in its early use and after it can still have flaws as showed with cases where it was problematic. Shoe prints can also be used much like fingerprints to track where someone has been, also the recovery and analysis technique is different. Paint is another type that can be used, as the case suggests. Ballistic is the investigation type when volatile substances are used which can be useful to an extent, but problems can still occur. Finally, the introduction of DNA analysis and proceeding amplifying techniques can be argued to be the most accurate for of evidence that can be used. This is due to DNA is specific to everyone with common threads in family which is why familial DNA can be used to find a criminal.   
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