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    Preface




    A lot has happened in forensic science since the first edition of this book was published in 2009. The Forensic Science Service, a company owned by the United Kingdom Government, was closed in March of 2012. With that closure, forensic science services have now been privatized or are accomplished within law enforcement agencies. In the United States, the National Academy of Sciences (NAS) issued a far-reaching, controversial report entitled “Strengthening Forensic Science in the United States: A Path Forward”, which was the result of over two years of study by a seventeen-member committee made up of forensic scientists, scientific experts, and stakeholders. Many of the recommendations of the NAS Committee still reverberate today worldwide and it has spawned a Federal Government-sponsored National Commission on Forensic Science in the US.




    Forensic science remains a popular subject of television shows, feature films, and books. Sherlock Holmes, who never seems to go out of style, has had somewhat of a rebirth in TV shows from the UK in a BBC production starring Benedict Cumberbatch and Martin Freeman. A less conventional take, Elementary, with a female Dr. Watson, is popular in the US. The American series of CSI shows has lost some of its glitter and popularity but at least one version is still on the air.




    Although the popular media try to simplify the various areas of forensic science so the public can comprehend them, the fact is that forensic science consists of a collection of scientific applications to the fields of law enforcement and justice. Many of the major areas of forensic science are quite technical and generally difficult to comprehend fully for people who are not scientifically trained. The public’s interest in forensic science remains strong and there are increasing numbers of forensic science degree programs at the bachelor’s, master’s and even PhD levels, especially in the UK but also in the US and other countries. Forensic science classes in secondary schools are also greatly increasing and a number of new textbooks have been published.




    Despite all of the new resources available to help understand forensic science, there is still a dearth of materials aimed at the general public who don’t wish to commit to taking classes or working on a degree. Forensic Science: A Beginner’s Guide is written to fill this void. The reason for writing this book continues to be to tell the public what forensic science really is and what it isn’t. The second edition has a number of new features that will hopefully make it more readable, understandable, and enjoyable. There is one new chapter on ethics that explores some of the difficulties forensic scientists face as they interface science with the justice system. The other chapters contain the most commonly encountered applications of science to legal matters. The chapters have all been updated to the latest advances and each one now begins with a real case that illustrates the principles of forensic science within that chapter.




    I hope that you will enjoy reading this book and deem it worthy of your time and effort. Writing it has been a labor of love for me.




    Jay A. Siegel
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    Introduction




    What is forensic science?




    On July 17, 1981, there was a large dance party on the ground floor of the atrium of the Hyatt Regency Hotel in Kansas City. Many of the partygoers were dancing on walkways suspended above the lobby. Suddenly, the walkway on the fourth floor collapsed onto the one on the second floor, which, in turn, collapsed onto the atrium below, killing 114 people and injuring more than 200. Engineers were called in to inspect the rubble and determine why the structures had collapsed.




    In Pretoria, South Africa, police investigators found a piece of cheese in a house that had been broken into. The cheese appeared to have human bite marks in one side. A dentist matched the teeth marks to the suspect in the crime.




    A man in Maryland was released from prison after serving more than eighteen years for rape. Biological evidence from the crime had been preserved and was reanalyzed using DNA typing, a technique that hadn’t been developed for forensic use when the man was convicted. The forensic biologist who performed the DNA analysis declared that the biological evidence that helped convict the man could not have come from him.




    In London, in 2002, the badly damaged body of a murder victim was identified when an artist’s reconstructed impression of his face was recognized by members of his family.




    These incidents have a common thread: they all involve the use of scientific techniques and methods of analysis. But how are these being used? Scientists use scientific methods to develop clues that answer questions about criminal or civil offenses. These matters involve the public and therefore these scientists are practicing forensic science, because the root of the term “forensic” comes from the Latin forum, meaning “a place for public discussion.” Thus, a good definition of forensic science is “the methods and techniques of science applied to matters involving the public.” When any science is applied to a matter involving the public, it is, in that instance, a forensic science. Today, forensic science has come to mean the application of the methods and techniques of science to matters involving justice and the courts. Forensic science is a big tent: almost any science can have forensic applications.




    Forensic scientists and crime laboratories




    Very few movies, books, or television shows depict the activities of real forensic scientists, although television broadcasts of real events, such as the O.J. Simpson trial, give viewers a glimpse of the criminal investigation process and the activities of forensic scientists. Crime scene investigation will be discussed in detail in Chapter 2. Here, we will look at what forensic scientists do and how they do it. We will also look briefly at the culture of the crime laboratory and how that affects forensic scientists’ activities.




    Forensic scientists have three major duties. Two – analysis of evidence and court testimony – are carried out by virtually all forensic scientists. The third, crime scene investigation, is performed by some forensic scientists, but is not a common part of the job. Analysis of scientific evidence is the bread and butter of forensic science. In most cases, forensic science laboratories analyze evidence brought to them by crime scene investigators or police investigators. This raises the interesting issue of, when they perform their analysis, how much scientists should know about the circumstances surrounding the evidence. There are two schools of thought: the first, and prevailing school, says that the examiner should have as much information as possible about the crime or incident from which the evidence came. One should never analyze evidence in a vacuum. The other school is the purely scientific one that the evidence should be analyzed completely objectively and nothing should be divulged about the evidence that would bias the examiner in any way. A couple of examples will show how this works.




    Forensic chemists are often tasked with the analysis of suspected illicit drugs. A narcotics agent brings in a bag of white powder and explains to the chemist that they bought this stuff from a known cocaine dealer and want to find out how pure it is before busting the dealer. (The purity of the cocaine can reveal how far up the distribution chain the dealer is.) Before the scientist has even opened the bag, their thought process has been contaminated by the investigator’s “knowledge” about the identity of the drug. The scientist must consciously avoid “finding what they are looking for” but an unknown white powder could be any one of hundreds of chemical substances. Having some idea of what the substance might be could give the scientist a path to travel and save many hours of work. Most forensic chemists opt for knowing as much as possible about the white powder before analyzing it because their testing protocols, if carried out properly, will provide ample, objective proof of the identity of the powder and they would claim that bias would not enter into the analysis in any meaningful way.




    Forensic anthropologists are often called upon to identify the species that a bone or piece of bone comes from. Often this is routine, but there are many cases where it is not obvious and a good deal of careful observation is necessary. Many forensic anthropologists do not want to know anything about the circumstances under which the bone was collected; for fear that such knowledge would bias them even before they set about their analysis. In these types of examinations, analysts must rely on their own experience. There are no instruments or machines that can provide confirmation of a conclusion. The quality of the entire test depends upon the observations made by the scientist. Such decisions form part of the culture of the crime laboratory. This culture can have wide-ranging and crucial effects upon how evidence is analyzed in a particular case. We will return to this subject after looking at the other duties of a forensic scientist.




    One of the interesting things about being a forensic scientist is that they have to be not only good scientists but also able to communicate their findings to the trier of fact – the judge or jury. The average juror in the US is scientifically literate to about eighth-grade level (13–14 years old). This presents interesting challenges to the forensic scientist, who must be able to explain difficult and complex scientific concepts and issues to people who have little or no background in science. In a courtroom, forensic scientists have the status of expert witnesses. An expert witness is someone with specialized knowledge, which allows them to use data or observations to draw conclusions that the average person cannot. A person need not have a PhD to be an expert witness: experience can be just as important as education.




    Because of television, books, and movies, crime scene investigation (CSI) has become one of the most familiar, but misunderstood, components of the criminal justice system. Crime scene investigations are not the same as criminal investigations. Crime scene investigation involves systematically documenting and searching a crime scene for items of evidence. Once evidence is located it is preserved, documented and collected in ways that minimize contamination or spoilage. It is packed in secure containers, uniquely labeled, and either stored by the police or sent to the forensic science lab for scientific analysis. A criminal investigation is the entire process of investigating a crime. It is usually carried out under the supervision of a detective or other specialized criminal investigator. It includes the CSI process, as well as interviewing witnesses, identifying and apprehending perpetrators, gathering evidence, making a case against the suspects, making arrests, and so on.




    Crime scene investigators are almost always police officers. Assignment as a crime scene investigator may take several years and lots of training. Crime scene investigation can be downright uncomfortable and even dangerous. A homicide scene can take more than twenty-four hours to investigate properly and this must be done day or night, cold or hot, wet or dry, with little sleep or food. Fire scenes can be treacherous, with no light or heat, everything soaking wet, and floors, walls, and ceilings weakened by flame and water. Animals may interfere with an outdoor crime scene investigation, especially at night, and investigation of car crashes on busy roads can be hazardous to the investigators.




    Although crime scene investigation is normally carried out by specially trained technicians, it is becoming increasingly common for forensic scientists to participate. Many forensic science laboratories now work cooperatively with police departments: selected scientists will be sent to homicides or other serious crime scenes to help the technicians find, collect, and preserve the physical evidence. This is being done because forensic scientists are experts in the recognition and preservation of evidence. In addition, when the scientist has firsthand knowledge of the context in which the evidence is found, it may help in analysis and interpretation. However, having forensic scientists help with crime scene investigation also increases the opportunities for confirmational bias (the tendency to interpret evidence in a way that supports one’s preconceptions) to creep in.




    While on the subject of crime scene investigation, it is important to note the recent phenomenon of the “CSI Effect,” named for the three US television programs that have been airing since 2001. The television-watching public has become fascinated by these and other shows, movies, and books about crime scene investigation and forensic science. However, each week, CSI has to tell the story of a crime and its solution within about an hour, including commercials. This involves necessary shortcuts, such as time compression, exaggerated claims about the abilities of instruments to develop data from evidence, improbable conclusions, and having CSI personnel do everything from collection of evidence to analysis, interviewing witnesses, and even making arrests. From these shows, the public has learned about how crime scenes are processed, what types of evidence are encountered, how evidence is analyzed, and what can be concluded from the forensic examination of evidence. But the shows have also given people distorted expectations and misinformation about evidence and its collection and analysis. This distortion, in turn, has rippled through the criminal justice system.




    The effects are sometimes profound and far-reaching. People may have the false idea that all crimes are solvable in just a few hours. If they become victims of a crime, they question why investigators are taking so long to investigate it. The truth is that many crimes are never solved and others take many weeks or months of painstaking investigations. Jurors in criminal cases increasingly expect to see fingerprints, DNA, and other incriminating evidence in every crime. If such evidence is not there, prosecutors must explain why. And even if they do explain, jurors may punish them by finding the defendant not guilty, despite there being sufficient circumstantial evidence to support a guilty verdict. Prosecutors have responded by ordering criminal investigators to collect anything that can remotely be construed as evidence and send it to the laboratory for analysis. Crime laboratories, already overburdened and with heavy backlogs, have more items of evidence to analyze, some of which may be of dubious value or provide no help to the investigation. Criminal defense attorneys are also affected by the “CSI Effect”: if the Government is able to produce DNA and fingerprint matches, juries may focus on that evidence, ignoring other, exculpatory evidence and thus, wrongly, find the accused guilty.




    The public’s knowledge of and interest in the criminal justice system and science has been raised, however imperfectly. It remains to be seen if this heightened awareness lasts beyond the life of the television shows.




    Forensic laboratory systems




    Many countries throughout the world have national forensic science organizations that provide such services as oversight, accreditation, continuing education, and national meetings, to name a few. Two examples, the Chartered Society of Forensic Sciences in the United Kingdom (FSS) and the American Academy of Forensic Sciences (AAFS) will suffice to illustrate the services provided by national organizations.




    The Chartered Society of Forensic Scientists (UK) is a truly international, professional body, attracting more than 2,000 members from more than 60 countries. It was founded in 1959 and became a professional body in 2004. The FSS has a major role in the accreditation of university courses. They also issue Society Diplomas, whereby practitioners in specified areas of forensic investigation can achieve a professional qualification. The Society holds periodic regional and national meetings that stress professional development, research, and knowledge dissemination. The FSS publishes an international, peer-reviewed journal, Science and Justice, which disseminates cutting-edge developments in forensic science.




    In the US, the national umbrella organization of forensic science is The American Academy of Forensic Sciences (AAFS). It is organized in sections that reflect the most commonly used forensic sciences. They are:
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            •


          



          	

            Physical Anthropology
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            Engineering Sciences
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            Jurisprudence
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            Questioned Documents


          

        




        

          	

            •


          



          	

            Psychiatry/Behavioral Sciences
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            Multimedia and Digital Evidence
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    There is also an International Association of Forensic Sciences. This is truly an international organization, which is not affiliated with any specific country. It has a directorate made up of forensic scientists from all over the world. It holds international meetings every three years and strives to move them to disparate locations each triennial. For example, the 2011 meeting was held in Madeira, Portugal, and the 2014 meeting was in Seoul, Korea.




    Crime laboratory culture




    Forensic science laboratories in the UK




    Until 2012, the UK Government owned a company, The Forensic Science Service (FSS), that administered a network of seven forensic science laboratories. The FSS provided forensic science services to police agencies and other government agencies throughout England and Wales. It had started as an executive agency that performed forensic science services for police agencies at little or no charge. In 2005, after becoming a company, the FSS started to charge fees for its services. This opened the door for private forensic science laboratories to compete for services and the FSS started losing market share. The Government responded by putting £50 million into the company to keep it operating. Later that year it closed three of the seven laboratories and then finally announced in 2010 that it was closing the service in 2012. At that time, the FSS was £22 million in debt. Since that time, the forensic science laboratory system in the UK has been privatized, although a number of police agencies have developed in-house forensic science capabilities. The Government has retained much of the FSS archives including case files, and some samples such as microscope slides, fiber samples, and DNA samples.




    Forensic science laboratories in the US




    There are approximately 400 crime laboratories in the US. Most are public; they are run by departments of the Federal, State or local governments. The Federal laboratories span a number of departments and include the following:
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            The Department of Justice


          

        




        

          	

             


          



          	

            ° The Federal Bureau of Investigation (FBI) – The FBI has one laboratory in Quantico, Virginia. It supports investigative activities of the Bureau as well as state and local law enforcement agencies. The FBI website can be found at: www.fbi.gov/.


          

        




        

          	

             


          



          	

            ° The Drug Enforcement Administration (DEA) – The DEA has a network of crime laboratories sprinkled throughout the US, and a research laboratory in Virginia. Their responsibilities include the examination of illicit drugs seized by DEA agents and task forces made up of DEA agents and local law enforcement agents. They also support interdiction of drugs in other countries that have major drug export activity to the US. www.usdoj.gov/dea/.
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            Department of Homeland Security


          

        




        

          	

             


          



          	

            ° Bureau of Alcohol, Tobacco, Firearms and Explosives (BATF) – The ATF has three laboratories and a unique fire-research laboratory The ATF has wide-ranging activities supported by its laboratories. These include enforcement of alcohol tax regulations, firearms production, import and export, and tobacco commerce and taxes. They also have expertise in fires and explosions analysis and investigation. www.atf.treas.gov.


          

        




        

          	

             


          



          	

            ° Secret Service (USSS) – And you thought that all they did was guard the President! In addition to its protective functions, the USSS is responsible for protecting the US currency and, by extension, credit cards and other monetary instruments. They investigate frauds and counterfeiting operations, supported by their laboratory in Washington, DC. www.ustreas.gov/usss/index.shtml.
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            Department of the Treasury


          

        




        

          	

             


          



          	

            ° Internal Revenue Service (IRS) – The IRS has a laboratory in Chicago that specializes in questioned document work including handwriting, inks, papers, and other writing instruments. Their major responsibility is tax collection enforcement. www.irs.gov/
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            Department of the Interior


          

        




        

          	

             


          



          	

            ° US Fish and Wildlife Service (USFWS) – Why would the FWS need a crime laboratory? In fact, their laboratory in Ashland, Oregon, has some of the world’s leading experts in animal forensics. This laboratory supports the activities of FWS agents who are responsible for enforcing laws against illegal hunting and poaching on Federal lands. Check out the laboratory on the web at: www.laboratory.fws.gov/.
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            US Postal Service (USPS) – The US Postal Service is a quasi-governmental agency. It is partially funded by the US Government but is a sort of private enterprise. It has a laboratory in Washington, DC, that supports the mail functions of the USPS. www.usps.com/postalinspectors/crimelab.htm.


          

        


      

    




    




    Every state in the US has some form of crime laboratory system. These range from a single laboratory for Wyoming to more than fifty public laboratories in California. The organizational structures of crime laboratories also differ from state to state. There are three basic governmental structures that administer public laboratories: State, county, and city laboratories. Most commonly, statewide laboratories are administered by the State Police. In Michigan, for example, the State Police run a network of seven regional crime laboratories, each of which covers a geographic region of the state. Some states, such as California, have a Department of Justice that maintains a network of forensic science laboratories.




    Forensic science laboratories in Australia




    In Australia, a country about the size of the US but with less than one tenth of the population, there is at least one forensic science laboratory in each state. For example, in New South Wales, the largest state in Australia, the State Police have a laboratory that does some analyses such as firearms and fingerprints. There is also a separate state laboratory that analyzes illicit drugs and still another one for other evidence. In South Australia, there is an excellent, full-service crime laboratory in Adelaide. The other states also have laboratories. In addition, there is one Federal laboratory that supports the Federal Police. This full-service laboratory is in Canberra, the capital of Australia.




    The work environment




    Forensic scientists do not operate in a vacuum. The culture and environment of the crime laboratory can have a profound effect on how the work gets done. The pressures on scientists from police investigators, prosecutors, and defense attorneys, as well as from the adversarial system under which they must function, can cause covert – or even overt – bias to creep in and the science to become compromised. Occasionally, there are extreme cases where bias becomes so pervasive that the scientist becomes corrupted by it. Such is the case of Fred Zain.




    Zain spent many years working as a forensic scientist in the West Virginia Department of Public Safety Crime Laboratory. He was well respected, and became something of a forensic science “star.” Prosecutors and detectives preferred him, because he always seemed to find the evidence that convicted the people they focused on. Over the years, he rose through the ranks to the position of chief of the serology (blood analysis) section of the lab. The problem was that he apparently misrepresented and mishandled some of the evidence he received. He regularly reported results that were either from evidence he didn’t test (a practice called dry-labbing) or were just plain wrong. By all accounts, he continued this practice for years, until he was finally caught out in a lie.




    Fred Zain’s transgressions were particularly serious but his was by no means an isolated case. Such lapses could happen anywhere where there is lax supervision of laboratory personnel. There have been and continue to be abuses of the forensic science system by forensic scientists worldwide. The Morin case in Canada had many examples of lost and misplaced evidence, improper procedures, and improper testimony. The Splatt case in Australia was a notorious example of how prosecutors may proceed against someone with faulty scientific evidence and how a system of checks and balances may not work. The Sir Roy Meadow affair, in England, stands as an example of alleged malpractice by a physician in several forensic cases. Even though such cases are few, they are often very public and magnify the problems that occur in forensic science. The vast majority of forensic scientists claim to be able to function effectively, maintaining a degree of objectivity and helping the evidence tell its story without regard to which side gets the benefit. It is only a few that allow bias to creep in and allow themselves to become advocates instead of disinterested scientists.




    In spite of all of these issues and problems, the vast majority of forensic scientists love their work. Interviews with forensic scientists have shown high levels of job satisfaction, because they have a chance to use their interest and background in science to help tackle serious crime, because they love to solve problems, and because of the public nature of their jobs in a courtroom.




    Overall, forensic science systems tend to be decentralized, under the control of law enforcement agencies, and lacking consistent standards of operating procedures and analytical methods. Many laboratories are understaffed and overworked and, at least in the US, this has resulted in very large backlogs of cases that cause results to be delayed for months. Few forensic science systems have mandatory accreditation of their laboratories or certification of individual analysts. This has led to uneven levels of competence among scientists and sometimes a lack of accountability when mistakes are made. There is also no uniform code of ethics that applies to the entire profession of forensic science. In the laboratory, forensic scientists tend to react to crime: evidence is normally brought to the laboratory by scene of crime officers. It is relatively rare for scientists to venture out to crime scenes and collect evidence. This will be explored in more detail in the next chapter, which deals with the collection and processing of evidence.
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    Evidence: crime scene to crime lab




    In Chapter 1, crime investigation was briefly described. In this chapter, the broader topic of evidence is discussed. Much of the evidence in a crime can be found at the scene of the incident and, at least initially, a criminal investigation will be concentrated on the scene. It must be remembered, however, that, in many cases, evidence of a crime may be found at other locations, such as the home or business of the victim(s) or suspect(s). For example, a shoeprint outside a house that has been broken into may be discovered outside a window. When a suspect is apprehended, a search of his home may reveal a pair of shoes whose soles have shoeprint pattern similar to the one at the scene and may also contain mud that may be linked to the scene. This shoe can then be compared to the shoeprint and the mud can be compared to soil in which the shoeprint is located. Regardless of the location of the evidence, it can be sent to a forensic science laboratory where it will be analyzed. Remember that, in the vast majority of cases, the scientists who analyze the evidence are not the same as the crime scene investigators who collect it.




    The criminal investigation process




    For a criminal investigation to take place, the crime must come to the attention of the police. A victim of a crime may call the police, a witness to a crime may tell the police, or a police officer may witness a crime. In some cases, the police may set up circumstances in which a crime is committed (a “sting” operation). Once the police become aware of a crime, a sequence of steps starts, some of which happen simultaneously (what follows is, of course, US procedure; arrangements vary in different countries):




     




    

      

        

        

      



      

        

          	

            •


          



          	

            A police officer will go to the crime scene, attend to the injured and cordon off the scene.


          

        




        

          	

            •


          



          	

            Witnesses/victims who are present will be interviewed.


          

        




        

          	

            •


          



          	

            If there is a good likelihood that the perpetrator of the crime is still in the vicinity, a hot search will take place.


          

        




        

          	

            •


          



          	

            If there is a dead body, a forensic pathologist from the medical examiner’s or coroner’s office will be dispatched to the scene to examine the body and gather data to help estimate the time since death (the post-mortem interval).


          

        




        

          	

            •


          



          	

            The crime scene unit will be dispatched. Depending upon the size of the police department (remembering that crime scene technicians are usually police officers), the unit may consist of a photographer and one or more technicians who will search for evidence, document it, collect it, put it in secure packaging, and take it to the property room of the police department. The systematic search of a crime scene cannot stop and can take hours or days. A television show that depicted a real, major crime scene investigation from start to finish wouldn’t do very well in the ratings!


          

        




        

          	

            •


          



          	

            Police investigators (usually detectives if the police department is large enough) will attend the crime scene to look at the evidence and start investigating the crime. They will also interview witnesses and search beyond the scene for other evidence and witnesses and suspects (a cold search). A police investigator will retrieve the evidence from the property room and take it to the forensic science laboratory where it will be logged and analyzed by forensic scientists.


          

        




        

          	

            •


          



          	

            When a suspect has been identified, police investigators will meet the prosecutor to go over the case and determine if there is sufficient evidence to go forward. If there is, a grand jury may be convened or a preliminary hearing conducted to determine if there is sufficient evidence to try the accused.


          

        


      

    




    




    This is, of course, little more than an outline of how a criminal investigation is carried out.




    The search for physical evidence and clues at a crime scene is similar to the reconstruction of a historical event, or like an archaeological investigation, in which the ruins of a past civilization are carefully unearthed to gain clues about its culture. The difference in a crime scene investigation is that the events are much more recent. The CSI team and the criminal investigators must carefully sift through the scene to identify the pieces of evidence that help tell the story of how the crime was committed and by whom.




    Some of the principles that guide archaeologists as they search ancient sites are also used in searching a crime scene. First, it is very easy to contaminate a crime scene. Every time a person walks into a room, they bring in material from outside: bits of soil, fibers, dandruff, and so on. This extraneous material could be confused with evidence. When that person leaves the room, they may carry out material that might be evidence. In searching a crime scene, contamination must be minimized, although it cannot be completely eliminated because people have to search the scene, record it, and collect evidence, and any contact causes some contamination.




    Second, the crime scene must be searched systematically. Imagine you lose a valuable ring in your backyard. How do you make sure that you have checked every square inch? You probably would set up a pattern and follow it; crime scene investigators do the same thing. Some of the more common search patterns are shown in Figure 1. The exact pattern used will be determined partly by the size and location of the scene and partly by the personnel available. On April 17, 1984, there was a demonstration outside the Libyan Embassy in London. Suddenly, shots rang out from inside the embassy, fatally wounding Yvonne Fletcher, a police officer on duty outside. When Fletcher’s body underwent a post-mortem, it was discovered that the bullet that had killed her was missing. It was not in or on the body, nor on the trolley that had carried the body, nor in the ambulance. More than fifty police officers, spaced no more than two feet apart, gathered at one end of the courtyard outside the embassy and crawled on their hands and knees to search for the bullet, which was found.
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      Figure 1   Several types of search patterns used to search a large area crime scene


    




     




    Third, just as in an excavation of a historical site, a crime scene must be fully documented. Each piece of evidence must be noted, along with the exact location where it was found. Measurements fix the evidence with respect to a permanent object such as a wall or window and the evidence is plotted on a sketch of the scene, which is later converted to a scale drawing. Photography is an essential part of crime scene documentation. Increasingly, investigators use digital photography in conjunction with videotaping of the scene. These complement, but do not completely replace, the scale drawings.




    Finally, evidence must be collected without damaging or destroying it. For example, if liquid blood is placed in an airtight container, it will putrefy and the components that are used for identification may be destroyed. Living marijuana plants must be placed in a permeable container so they do not spoil. Contamination by investigating personnel must be minimized to avoid spoiling or ruining evidence. Table 1 shows the differences between an excavation and a crime scene investigation.




    

      Table 1 Excavation v. investigation
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              • Contains clues (artifacts)


            



            	

              • Contains clues (evidence)


            

          




          

            	

              • Tries to answer:


            



            	

              • Tries to answer:


            

          




          

            	

              • Who lived there?


            



            	

              • What happened? A crime?


            

          




          

            	

              • When was it inhabited?


            



            	

              • Who was there?


            

          




          

            	

              • When and why was it abandoned?


            



            	

              • Was there a victim there? Who?


            

          




          

            	

              • How did the inhabitants live?


            



            	

              • Who was the perpetrator(s)?


            

          


        

      




      


    




     




    Evidence




    It could be fairly said that the unit of currency in a criminal investigation is evidence. Law books define evidence as anything that can make a fact/proposition more or less likely than it would have been absent the evidence. Think of evidence as being anything that helps prove or disprove something about the crime being investigated. Evidence can be objects like guns or drugs or blood. It can also be circumstances such as a location or an alibi. It can also be testimony and opinions. In this chapter, we will discuss different types of evidence. In Chapter 3, we will discuss how evidence is admitted into court.




    Types of evidence




    There are a number of ways that evidence can be classified and a given piece of evidence can fall into more than one category:
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