[bookmark: _GoBack]With any forensic case it is vital to obtain valuable information from a crime scene to analyse and confirm what had happened, and as technology has evolved forensic science has become progressively more important in investigating them. These technologies, which include bodily trace analysis and DNA (profiling) technology, is a quicker and more efficient means of identification of both the culprit and, in the case of a murder or manslaughter, the victim (Beaufort-Moore 2015). Because of this, DNA analysis and DNA profiling has been a superior scientific method to help solve many individual cases from major crimes such as rape or murder, including cold cases as Jackman (Washington Post 2006) discusses in his newspaper article of 2006: sentencing of Leslie E. Carver for the 1994 murder of Marvin Greenwell. However, in both DNA and bodily trace analysis techniques, they do not come without disadvantages. An example of this is that DNA is heavily reliant upon forensic evidence, and, in effect, could lead to other disciplines (bodily trace analysis including fingerprints – Advanced Physics Laboratory state which molecules can be identified called Raman Spectroscopy which is one used most commonly) being neglected; another is the cost of the analysis and whether the evidence is available (if evidence has been contaminated or destroyed, it cannot be used). Wilson (et al 2010) goes as far as to suggest that there is “strong evidence” a link between using DNA and an improved success in crimes such as sexual assault. But when DNA cannot be used, with reasons previously mentioned (especially when a body has been burnt which will be discussed further on), bodily trace analysis become important perhaps essential to the case and whether it can be solved. This is one of the reasons why, even though DNA is heavily relied on more, it has not made other forms of analysis obsolete. 
Knowing the type of fluid or type of DNA extraction used as evidence could impact a case massively and therefore could be crutial to understanding and solving a crime (Connors et al 1996). There are two types of DNA which can be extracted: soft tissue, which is blood, semen, and lesser known fluids such as sweat, vaginal fluid, and urine; or mitochondrial, which is extracted from bone, nail, teeth, and hair (Virkler, Lednev 2009). The most common form of DNA used is soft tissue, depending on the crime scene, but there are factors which could influence the survival of the evidence; Lee and Ladd (2001) states that certain dyes in fabrics could degrade DNA. A study wrote by Kazuhiko Imaizumi for the National Research Institute of Police Science, Japan, goes into extensive detail how fire can affect soft tissue and mitochondrial DNA due to the shrinkage and discolouration of the bone (Imaizumi 2015). Her research states that, even though there can be more research done on the topic, the discolouration, shrinkage, and the fragmentation of the bone damages mitochondrial nuclei used to profile a victim and their cause of death even if the bone had only been charred (Imaizumi 2015; see also Fredericks, 2015). Apart from this, DNA can still be used to make associations at a scene (Connors et al 1996), for example if someone had drunk from a glass before the crime happened. Moreover, Roman et al (2008) compiled evidence which suggested that DNA, proving that 4.5% of the time individuals are being identified, is five times more likely to result in an identification compared to fingernails, which only identified 3% of the time. This in consideration provides that DNA is certainly regarded higher, but as the cases, which will be examined, may prove, the case of DNA causing other forms of bodily trace analysis to become obsolete may not be true. 
In these cases, it will be examined that, whereas DNA does provide essential evidence in rape and murder offenses, bodily trace analysis may still be used in order to solve a crime when DNA is unavailable. It will also be discussed that if used together a stronger conviction and outcome can be made which suggests that instead of neglecting bodily trace analysis, it should be used alongside DNA. A third case will be examined which proves how important other analysis were before the invention of the DNA profile and how it was still effective.
Two rape cases in 2005 and one more substantial rape conviction in 1986 will be investigated to prove the importance of DNA analysis since its first use over thirty years ago. In all three cases DNA proved to be vital to the conviction of the perpetrators and may hint that bodily trace analysis is becoming obsolete as the science behind DNA analysis becomes more accessible and becomes more accurate. A case in Osaka, Japan, had the police buy the DNA Database by the National Police Agency to help catch a rapist (Park 2005). Police obtained DNA through the blood of a suspect, a man named Masato Yamada, which matched that of a bodily fluid discovered at the scene where an 18-year-old woman was forced into a car and raped. When presented with the evidence, Masato pleaded guilty to the charges (Park 2005). Another similar case was in Melbourne, Australia, also in 2005, a mentally ill inmate became pregnant by a prison officer and had not consented to sex (Park 2005). Kelvin Andrew McCann, the suspect, denied any involvement, although he oversaw the looking after the woman of the day of the attack, while she was on suicide watch. Kevin was accused and arrested. The pregnancy was later terminated, and police did DNA analysis on the foetus which matched McCann’s DNA, and proved that he was the father, and therefore had non-consensual sex with the inmate (Park 2005).
A substantial rape conviction in 1986 saw the first usage of DNA profiling after a scientist at the university of Leicester, named Alec Jeffreys, “accidentally” discovered it and the police then used on a case (University of Leicester). Dawn Ashwood, a 15-year-old girl from Leicester, was found murdered in a corner of a field just two days after she was reported missing when not returning home from school in July 1986 (The Guardian 2016). Covered in debris off trees, crime scene investigators reported that the young female was raped then murdered. Detectives discovered that this scene was very similar to the rape and murder of another 15-year-old schoolgirl called Lynda Mann and came to the conclusion that whoever was responsible for the murder of Lynda, was the same man who murdered Dawn (The Guardian 2016). Police used Jeffreys’ DNA profiling and the man they had already arrested had no match to any of the DNA found on the young girl. They decided to obtain DNA from all the people in the surrounding area to see who would match. A man called Colin Pitchfork had supposedly given a DNA sample in, but further investigation brought up that another man, going by the name of Kelly, had impersonated Pitchfork and had his DNA given instead, subsequently, both men were arrested, and further testing of Pitchfork’s blood matched that of the DNA found in the bodily fluid on Dawn Ashwood (The Guardian 2016).
Before DNA had been discovered other techniques were being used, for example fingerprints. In addition, the integrity of the evidence, such as the preservation of teeth, bone, and even gallstones, might be relied on. The John George Haige case from 1949 saw a particular method of murder which allowed forensic scientists to research more into how evidence, or the body, may still be traceable even after being destroyed in sulfuric acid. (This technique of destruction will be referred to further later in this essay in a discussion of the evidence in the Emmanuel and Joel Michael Guy cases in from 2016). John George Haige was actively murdering from the years 1944 to 1949 in London, where he lived in a hotel, and in West Sussex where his workshop was (Stolze 2017). It was here where that he would use sulfuric acid to rid of his victims’ remains after they had been killed for their money. He strongly believed, erroneously, that if there was no body to examine, no conviction could be made (Derby Daily Telegraph, cited in Stolze 2017).
His final victim, Olivia Durand-Deacon, was an acquaintance of his. On the day of her murder was seen wearing a white fur coat and holding a red purse. After she went missing her friends grew worried about her, and Haige went with them to file a missing person’s report (Stolze 2017). The police were suspicious of Haige from that moment and searched his hotel room and workshop. There they came across a dry-cleaning receipt for a woman’s fur coat, and in the workshop found a carboy (acid container), a revolver, pump, and a steel drum (Stolze 2017). After Haige was taken into custody he gave the following confession:

“[Mrs] Durand-Deacon no longer exists. She has disappeared completely and no trace of her will ever be found again. I have destroyed her in acid. You will find sludge that remains at Lepold Road. Every trace has gone.” 
Haige’s alleged confession, April 1949, Derby Daily Telegraph. 

Stolze, 2017.

Dr. Simpson, a Scotland Yard pathologist, and his team searched the premises and upon finding the remaining sludge sieved through it to find any remains. They discovered: a partial left foot, human bone fragments of the spine and heel, twenty-eight pounds of human fat, a complete denture set of the top and bottom jaw, three human gallstones, and a handle to a red purse (Stolze 2017). The dentures were taken to Durand-Deacon’s dental surgeon who examined the teeth and said they were custom-made to fit the victim’s mouth. The police charged Haige with murder, and the murder of five other people, though he had confessed to nine all together (Stolze 2017).
Because this had allowed scientists to research, and document, how the body undergoes a breakdown by acid, it paved a way for bodily trace analysis to be used when DNA is not available. The studies further show that certain bones will be protected by a fatty layer which allows for preservation, dentures are made from a type of material which cannot be dissolved in sulfuric acid, whilst gallstones cannot be dissolved at all (Vermeij 2015). This knowledge helped to solve two recent cases in 2016. Emmanuel Delani Valdez Bocangegra, of Mexico City, had been arrested after fragments of bone were discovered his apartment and had been confirmed to be of a victim who had been reported missing a month beforehand (Schladebeck 2016). The victim, which Emmanuel had met on ‘Tinder’ three months prior, had been murdered before her body was dissolved in acid, after she had refused to have sexual intercourse with him (Schladebeck 2016). DNA proved to be useful in identifying the victim but as there was no DNA from Emmanuel which would have been on the body, the next step crime scene investigators should have taken would be to search for anything which would have linked Emmanuel to the direct murder, for example fingerprints on the instruments used to dissolve the victim. Comparing that case with another from 2016, the Joel Michael Guy case in Tennessee in which he murdered his parents before dissolving their bodies with acid (NBC4I 2016). Guy stabbed his parents’ multiple times before dismembering them and tried to dissolve each dismembered joint in separate rooms of the house (NBC4I 2016). No complete report of the acid has been released but the effects would be the same from the Emmanuel case and the Haige case from 1949. These cases suggest that even without DNA profiling or analysis it is still viable to solve a case and therefore using different forms of bodily trace analysis rejects the notion that it is becoming obsolete.
Interestingly enough, however, if both DNA evidence and bodily trace analysis were to be used together, it could speed up a case. Using fibres as a form of contamination evidence, the Sarah Payne case from 2000 is a good example of how bodily trace analysis can lead to further DNA analysis and connect a suspect to the scene of a crime. On July 1st, 2000, Sarah Payne disappeared, and it was not until two weeks later police would discover her body (BBC News 2001). A man named Roy Whiting arrested, and later fibres were found which had contaminated with a strand of hair which belonged to Sarah (Evening Standard 2001). The hair, found on a sweatshirt, had been DNA analysed and proved to belonged to Sarah, and was discovered in Whiting’s van which ultimately proved that he had contact with her (BBC News 2001, see also BBC News 2017). Found near Sarah’s grave was a clump of her hair contaminated with fibres from Whiting’s socks, sweatshirt, and from his van’s seat cover; they even discovered the bag which transported Sarah’s body had fibres on her, which also matched to Whiting’s jacket (Evening Standard 2001). A disadvantage, which Whiting’s defence team tried to pull, is that there was a possibility the evidence had been mixed up while being transported from the crime scene to the labs, but the scientists stated that cross-contamination would be highly unlikely due to the careful procedure they have to take (Evening Standard 2001). Although this case uses fibres and the examination of fibres, it includes DNA testing of the young girl by her hair, and proves that if combined, a sturdier testimony in court can be used as it proves undoubtedly the more evidence, the better. This shows that bodily trace analysis is not becoming obsolete by the ongoing use and evolution of DNA science. 
DNA is heavily used and relied on the most, however this does not prove that it is causing other analysis techniques to be obsolete. If by combining them, as the Sarah case shows, it can strengthen a case and allow for it to be solved quicker and easier. The evidence becomes more valuable and reliable compared to one method over the other. As with all methods, DNA evidences comes with it’s disadvantages and if it is not present or available on a site, bodily trace analysis still makes evidence obtainable. Whereas the use of soft tissue DNA and mitochondrial DNA is relied upon more and can put a case to rest quicker, it is more expensive, and cases can still be solved without it, as the Haige, Emmanuel, and Guy cases show, and therefore is not making other bodily trace analysis obsolete.
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