To what extent has DNA made other forms of bodily trace analysis obsolete?
Forensic trace analysis is the process of examining already found evidence and crime scenes for microscopic evidence a.k.a trace of more evidence later (Forensic Resource LTD, 2009). This further analysis is conducted to ensure that the most amount of traces can be found, as even a small traces can become pivotal evidence in a crime scene investigation. Traces can be found on anything, from evidence already recovered, such as a body or object to the crime scene(s) itself; an example of this being cross fibre contamination from the perpetrator. Body trace analysis is considered a subclass of physical evidence as it is recognised as a small amount of substance, often too small to be measured or even instantaneously recognised when at a crime scene (Houck.M, 2016). Due to the small size of trace evidence, it often means that the transfer of traces from one surface to another can persist and exist for quite some time. 
[bookmark: _GoBack]Bodily trace analysis isn’t restricted to what is found on a body but also what the body produces, nor is it limited to analysis of the victim’s body but also that of the perpetrator(s) and the crime scene. Going by this knowledge it indicates that there are different forms of analysis that can occur, such as: hair analysis, fibre analysis, glass analysis, shoe print analysis, gunshot residue analysis and DNA analysis, just to name a few. Trace evidence analysis operates under Locard’s principle of ‘every contact leaves a trace’.  Locard’s argument for this is that even the smallest amount of evidence can become a pivotal piece of evidence in an ongoing investigation; this of course is true, especially when it comes to bodily trace analysis (Houck. M, 2016). Bodily trace analysis opens a window to missing information that we might not have found otherwise, as not only can it indicate location(s), suspect(s), victim(s) but also activity(s) that took place. It may seem odd that there would be a piece of information missing from a case, however it happens more often than not. Bodily trace analysis and the advancements of trace analysis such as DNA means that this missing information is found often a lot sooner than before, however it does not strike out the older forms of trace analysis either.
There are other forensic bodily trace analysis methods apart from DNA, after all what would investigators practice in their investigations prior to when DNA analysis was available? Investigating a crime scene without the back up of DNA analysis to most will seem almost archaic. This is most likely due to our own misconceptions of what investigating a crime scene will be like, misconceptions that will stem from Hollywood and TV shows such as CSI, as in every episode they seem to only focus on the DNA analysis to give them any idea of where the investigation is even going. In real life investigations this is actually just bad practice, because it could lead to false convictions as it is unreliable to create a conviction on one sole piece of evidence. DNA also does not always give action or motive for committing the crime, it only places someone at  the scene or with the victim within a certain time scale but does not prove that they were the perpetrator. 
Trace analysis didn’t really come into full emergence until the 1940s despite its origins truly starting in 1910 with a murder case. The murderer was Dr. Crippen, he had supposedly murdered his wife and left her remains in their basement, he was caught by detectives with the help of pathologist Sir Bernard Spilsbury who had claimed the remains found in the basement were that of Crippen’s wife Cora (Bailey.P, 2011). This claim by Sir Spilsbury lead to Dr Crippin’s confession of his wife’s murder and was sentenced to death by hanging. After this Sir Spilsbury became infamous and his career was launched forward and he himself became a celebrity and the illusion that a pathologist could alone solve a murder case came about. In fact, it wasn’t until the 1930s nearly 20 years later that did the illusion of a pathologist started to be openly debated. Locard was one of the people to start to openly challenge the idea that pathologists could give a be all and end all verdict of a crime. Locard started challenging this idea in the 1920s (before most) he put forward the idea of trace evidence, a.k.a dust. Locard argued that dust could reveal anything about a crime scene as long as it was examined not only at the crime scene but also under a microscope (Bailey.P, 2011). Locard’s dust idea soon took off and only started to fall back in popularity in the 1930s when new trace analysis ideas and methods were becoming a thing; in retrospect it is safe to say that Locard is the catalyst that sparked the movement forward in crime scene investigation.  
As aforementioned there are numerous forms of trace analysis, most of which came into exist because of Locard’s influential principle of every contact leaves a trace. This influence lead to the creation of forensic trace analysis and ultimately bodily trace analysis. One forms of bodily trace analysis is forensic hair analysis. Hair can reveal a lot about a crime, it can show what actions took place in the crime, what happened (if anything) to the victim, who the perpetrator and many other things. Hair is one of the biggest tell tales that often left at the crime scene: scientific analysis of the hair can show if there are any traces of drugs or heavy metals in the system of either party involved it can also find out the DNA of the person from hair roots this can then lead to identification of a person(s). Hair roots also play an important art in identifying violent crime, as hair that naturally malts from a person will have a club like shape and hair that has been yanked out through violence will have a root that is broke and/or stretched and may even of body tissue attached to the hairs and further analysis can show whether the hair has been subject to cutting or burnt or crushed (which when investigating violent crime can be an indication of a fight or struggle (Forensic Resources Limited. (2009). Forensic hair analysis.). 
Another form of trace evidence analysis is forensic fibre analysis. Fibre analysis isn’t to be confused with hair analysis as they are two very different forms of analysis and two distinct types of trace evidence. In the analysis of trace fibres, the fibres that it relates to are strands of materials from items such as rope and clothing. Fibre analysis is often considered to be the most common and important form of analysis when regarding to crime scenes as they it can offer so much information about the crime scene and the actions that took pace at the crime scene (Forensic Resources Limited. (2009). Forensic Fibre Analysis). Fibre analysis is possible because of cross contamination which is the process of transferring trace evidence from one thing to another. This process can occur during a crime whether it occurs because of a fight or even just touching another any item within the crime scene (Gale. T. 2005), cross contamination also abides by Locard’s rule of every contact leaves a trace. Fibres need a different form of analysis as they are often smaller and thinner than hair and as a result need their own form of analysis, but this is not the only reason why fibres also need a whole different examination process as they must be separated and cleaned before they can even be compared to other materials. Fibres also carry around dyes and other agents in them and fibres can even have their own trace evidence on them such as oil, paint, soil and many other things; as a result of this fibres need extra analysing however the reward for this extra analysis is immense as a few fibres with paint flecks on them that also have a specific colour and agent on them can link a crime to one specific person and can even offer in sight to the actions that took place when then crime was being committed (Forensic Resources Limited. (2009). Forensic Fibre Analysis). 
Fibre analysis might offer an insight into who a perpetrator is with one fibre analysis, but this is not the only analysis to do this, dental analysis is one of the most interesting and sometime gruesome forms of trace analysis. Dental analysis is an archaeologist favourite forensic investigation, but it can also be the crims scene investigators best friend. Analysis of teeth can identity a victim and in an archaeological term, it can help identify the diet if a person, in a trace analysis format it could be used to identify a perpetrator by their bite marks. If a human has been bit it will show up on skin as abrasions on the skin and lesions, these lesions will have a pattern (Thomas Johnson, L and Cadle,D . (1989)): a teeth pattern. The pattern is then moulded and compared to dental records to identify who the bitemarks leads too. One case of this was The Vampire Rapist who raped and murdered 4 victims between 1969 and 1971. The killers name was Wayne Clifford Boden who seduced raped and strangled his victims to death across Canada, all but the last one of his victims was reported to be found with a slight smile on their face, its speculated that he seduced his victims and raped them either by their own consent for rough encounters or force, the last victim it has been declared was indefinitely with force. The thing that gave Boden his infamous name of The Vampire Rapist is rather unusual and not what had killed his victims which was strangulation but was his calling card: Deep bite marks on the breasts of his victims, so deep in fact that forensic dental trace analysis was conducted on the bite wounds and was what lead to his conviction. Initially other than a weak alibi the police had no other evidence until the dental analysis convicted him in 1971 ultimately stopping his reign of terror at a mere 4 victims (Muderpedia. (Unknown)).
Even before the introduction of DNA analysis crimes were still being solved and convictions were still made, and justice was still served. Ultimately despite the success of forensic bodily analysis that had already been developed and been practiced pre-1990 there were still copious amounts of floors with these analyses which lead to false convictions and crimes that were never solved. DNA analysis was still expensive even until the beginning of the 200s, as a result there were many cases where it still wasn’t used. Trace analysis does come with floors as, if a fibre or hair matches a murder victim to a person then that person becomes the lead suspect in the case, however this does not mean that the person matched is the perpetrator, the hair or fibre may of attached tot the victim in brief passing, however if matched person has no alibi and my have even a stretched motive they are often convicted, leading to false convictions of innocent people. DNA however matched bodily fluids such as semen, blood, saliva and sweat to one distinct person and has more probability of securing an accurate estimation of the perpetrator.  DNA can be found and identified from the smallest amount of trace analysis, it is collected using a moistened swab in a single target area, it is then bagged and labelled saying who collected it, what crime scene and what specific area it is from, the DNA is then sent to a laboratory and is amplified and then is compared to crime databases and medical databases too. This is to see if there is a correlation between one crime scene and another and to identify if the perpetrator (Oorschot, R and Ballantyne, K and Mitchell, J. (2010)). One of DNA’s best uses is cracking cold cases a.k.a case that have remained unsolved because they have not been able to link evidence together or even find a perpetrator. One case that this applies to is the murder of one Krystal Beslanowitch, a 17-year-old prostitute murder in 1995; her body was found in the Provo River, Utah, USA. She had been bludgeoned with a granite rock to the head, it had crushed her skull which lead her to blead to death. The case remained unsolved for 18 years before Sheriff Todd Bonner reopened the case that he could just not forget about, after forensic trace analysis being applied to the weapon of choice it was that a Joseph Michael Simpson had murdered her. The DNA analysis that was carried out is something known as a forensic vacuum, it managed to pull DNA from something called touch DNA, so this was DNA extracted from sweat and cells that had been left on the weapon that Joseph had left on the granite rock he had held in his hands when crushing Krystal’s skull (School Ventures. (2013)).
While DNA can help to concrete and tie all the evidence together and result in a conviction, DNA alone cannot give a solid conviction as the evidence is still circumstantial evidence. Circumstantial evidence is when something is inferred i.e. when there is something linking someone to a scene, but it does not mean that this someone was the perpetrator. DNA is not a be all and end all evidence type, it too needs a back up with witness statements, hypothecations and other forms of evidence such as fingerprints, fibre evidence etc. The reason why DNA still needs back up is because DNA can be found on a person or at a scene for any manner of reasons, you could find touch DNA on a murder weapon, but it does not mean that they used this weapon to kill anyone it just means that at some point they held the murder weapon. Investigators still needs eye witness statements, motives, hair analysis and all other manner of evidence to make a fair conviction even with DNA as only one piece of evidence should not convict someone as they may be innocent, investigators still need other forms of bodily trace analysis.
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