LCR2FSL
Introduction to Forensic Science and the Law: 

Final Examination 


Question 1: 

The responsibility and work of a criminal investigator plays a crucial role within investigating and solving crimes. Prior to commencing any investigation, thorough interpretation or action steps must be planned and taken cautiously. 
Since we attended days after the crime had occurred, the first step I would take in preparing for and analysing the crime scene, is to interview the neighbours or other potential informants that would help me understand what had occurred through the space of the crime scene. This will help me determine where to focus, what to look for and how. 
The second crucial step will be to examine and determine the perimeters of the area. Starting with visual examination to spot potential evidence or areas where evidence may be. This includes observing the position and layout of the scene, any footprints, objects, as well as blood and blood spatter patterns which can lead to showing whether there was any force included and where it may have come from. 
 The next important step is to commence the photographs of the crime scene before touching or commencing anything on the crime scene. Everything must and will be frozen into place and not tampered with until all images are completed.  Once the photographs are completed, the next step is to allow for the staff to begin sketches as they encompass the totality of the crime scene. The locations where the evidence has been found, as well as drops or smears of blood are also marked on the diagram. This enables us as investigators to easily recall the scene, and places the whole crime scene into perspective, and with the photographs provide a clearer idea of the overall investigation. The final step would then be to collect all the evidence and items that the team and I think is useful for the investigation and allow them to take it into the laboratory to run any tests required, including forensic DNA, blood splatter analysis or ballistics if evidence is found. Documentation is also then completed after collection as well as prior. 

Question 2:

Evidence requires context. Before commencing any tests and analysis on the evidence found, documentation, photography, videography, as well as sketches and notes must first be completed. Once this is finalised, the next step would be to begin the analysis and run tests on the evidence found. Since the bloody boot/shoe mark/print was found in the garage on a hard floor, it will be tested using the two-dimensional technique to make it more visible to be properly collected. Within this process, a slow visual search, oblique lighting, electrostatic lifting as well as a dry origin impression is used. The slip-on footwear will also be analysed within the lab, to gather any specific details that might help us distinguish whether it matches the bloody boot/shoe mark/print found. 

The blood splatter drop will also be tested using the blood pattern analysis (BPA) which includes examination and a screening test.  An analysts will remove a section of the carpet and test it in the laboratory for analysis. The results from this will provide us with explanations such as: what type of crime has occurred? Where the bleeding is from? Whether or not the blood is from the victim or another person? This will allow for us as investigators to identify and reconstruct actions that took play at the scene. 

Regarding the bullet cartridge found, it will be marked as a biohazard and requested to be sent to the laboratory for testing and submitted in a manner that follows good chain-of-custody procedures. As the laboratory has several equipment available to conduct the examinations required, a microscopic examination should be conducted. This will provide digital images and a clear analysis of the cartridge such as scratches and the movement during loading and removing. Under high magnification, the minutiae are unique but will be compared to other shell cases to help identify the type of firearm used and how during the crime. 

Cigarette butts are one of the most valuable pieces of trace evidence uncovered at a crime scene as they include both saliva and fingerprints, which are crucial for a person’s identification. All five cigarette butts will be sent to the laboratory for DNA testing as they serve as a genetic fingerprint, making it useful for us to identify criminal suspects. As a typical protocol, cigarette butt evidence discovered at a crime scene will be photographed, dried at room temperature, packed in a paper bag, labelled, and given to the laboratory for inspection.
Any piece of evidence is crucial when investigating the crime scene. As Locard’s exchange principle states that ‘any criminal leaves behind a trace when committing a violent crime’ so it is our duty on the scene to trace evidence and reconstruct the events of the crime. As with all evidence a chain of custody must be maintained. 


Question 3:

The evidence identified in areas 2 and 5 present an indication that drugs or alcohol could have been possibly used when the crime had occurred. Although there was white powder in the kitchen and living room, empty syringes, and syringes with substance, a drug/chemical analysis and test will be requested to be completed to allow us to reduce the scenarios we draw that may have occurred. To further confirm what the substances may be, a further testing of a presumptive test and confirmatory test will be completed. Although presumptive tests are less precise, they still indicate whether there is an illegal substance present within the evidence. A confirmatory test will be followed as it provides a positive identification of the substance in question. This test uses instrumental analysis to positively identify the contents of submitted material. To make a definitive identification, a multi-step approach is usually required to separate the constituent compounds, evaluate their chemical features, and compare them to reference materials and charts (Drug, Poison, and controlled substances Act 1981 [no.9719 of 1981]). This is known as qualitative analysis, and it establishes what drugs are present as well as whether one or more of them are unlawful. Confirmatory tests may also include analysis of the sample to identify the amount, or purity, of the illicit material, depending on the lab requirements. However, when these tests are conducted, we will have them compared and completed alongside each other on the same day to avoid any bias by the same individual.  
Furthermore, the red substances will also be requested to be sent to the laboratory as well for a presumptive, followed by confirmatory test to help us identify whether the substance is blood. If the results confirm that it is blood, a blood splatter analysis will be requested, including a 3D/2D mapping. The results from this completed will allow us to understand whether there was force or weapons used, or the position of the individual when the blood was deposited and the angle it originated from (sitting, standing etc). 


Question 4:

The abrasion markings on the door frames and the separated doorknob evident in the crime scene, is an indication that a tool or object may have been used as well as a possibility of forced entry. If the tool is further discovered with or near a suspect, it allows a link to be established between the crime scene and the suspect. As a result, its critical to recognise and collect toolmarks, as well as examine them in the lab. 
Therefore, a tool mark analysis will be requested and performed on the markings. Toolmarks will be thoroughly checked for any trace evidence. The presence of latent fingerprints will be one of the first tests that will also be considered and analysed. Prior to processing for latent fingerprints, we must make sure there are no loosely clinging bits of evidence. However, the request of fingerprint and trace examination will be performed before the toolmark examination. 
Determining what had caused these markings may shed new detail and change the facts on the case. Prior to removal or casting, toolmarks will be thoroughly documented. All toolmarks will be correctly positioned to a fixed reference point, and the height from the floor or ground will be depicted in notes, sketches, and pictures.
The pink cloth present on the crime scene with ‘red substance’ can be a possibility of blood or blood wiped resulting of the smear in figure 6.  However, this needs to be tested carefully as the possibility of the suspect washing or getting rid of evidence must be considered. Therefore, a presumptive test (benzidine or phenolphthalein test) will need to take place to determine what the substance may be as well as a DNA test (as blood is characterised by DNA). Hair and fibres may also be possibly found intertwined within this piece of evidence. This might indicate interaction with surfaced or individuals and where they have been. Hair can be examined at the root structure to see if it has fallen out or been forcedly removed, indicating a fight. All these signs can be used to verify or disapprove a person’s account of events, or to function as a silent witness to a crime. 
When we collect the syringes for testing, they will be packages in either cardboard, cartons or glass vials and labelled as a potential biohazard. 
