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    Introduction


    By Jay A. Siegel, Ph.D.


    Director, Forensic and Investigative Sciences Program


    Indiana University, Purdue University, Indianapolis


    It seems like every day the news brings forth another story about crime in the United States. Although the crime rate has been slowly decreasing over the past few years (due perhaps in part to the aging of the population), crime continues to be a very serious problem. Increasingly, the stories we read that involve crimes also mention the role that forensic science plays in solving serious crimes. Sensational crimes provide real examples of the power of forensic science. In recent years there has been an explosion of books, movies, and TV shows devoted to forensic science and crime investigation. The wondrously successful CSI TV shows have spawned a major increase in awareness of and interest in forensic science as a tool for solving crimes. CSI even has its own syndrome: the “CSI Effect,” wherein jurors in real cases expect to hear testimony about science such as fingerprints, DNA, and blood spatter because they saw it on TV.


    The unprecedented rise in the public’s interest in forensic science has fueled demands by students and parents for more educational programs that teach the applications of science to crime. This started in colleges and universities but has filtered down to high schools and middle schools. Even elementary school students now learn how science is used in the criminal justice system. Most educators agree that this developing interest in forensic science is a good thing. It has provided an excellent opportunity to teach students science—and they have fun learning it! Forensic science is an ideal vehicle for teaching science for several reasons. It is truly multidisciplinary; practically every field of science has forensic applications. Successful forensic scientists must be good problem solvers and critical thinkers. These are critical skills that all students need to develop.


    In all of this rush to implement forensic science courses in secondary schools throughout North America, the development of grade-appropriate resources that help guide students and teachers is seriously lacking. This new series: Solving Crimes With Science: Forensics is important and timely. Each book in the series contains a concise, age-appropriate discussion of one or more areas of forensic science.


    Students are never too young to begin to learn the principles and applications of science. Forensic science provides an interesting and informative way to introduce scientific concepts in a way that grabs and holds the students’ attention. Solving Crimes With Science: Forensics promises to be an important resource in teaching forensic science to students twelve to eighteen years old.
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    CHAPTER 1


    Early Death Investigation


    The soil was soft. Crime-scene investigators tramped through it, their shoes sinking silently into the rich earth. They dug the soil, searching for signs of human remains. Since 1983, more than sixteen women from Vancouver’s “Low Track” district, most of them prostitutes, had mysteriously vanished. So far, investigators had searched the same site more than once, only to walk away empty-handed and baffled. The site, a fourteen-acre (5.6-hectare) pig farm in nearby Port Coquitlam, British Columbia, yielded no evidence that could tie the prime suspect, Robert Pickton, to the disappearances. Police did not even have a body or a definite crime scene to guide their investigation.


    Then, in 1997, investigators interviewed a man named Bill Hiscox, who proved to be the breakthrough lead they had needed. Hiscox worked for Pickton’s business, P&B Salvage in Surrey, just southeast of Vancouver. He told investigators a story that made the hair on their arms stand up.


    Every month, Hiscox collected his paychecks at Pickton’s “creepy looking” pig farm. Pickton and his brother often threw rave parties at the farm under the guise of a fraudulent charity organization, the Piggy Palace Good Times Society. According to Hiscox, Pickton kept a suspicious collection of purses and IDs in his trailer and often went to the Low Track district to visit prostitutes. Contrary to police expectations, however, the search of the farm that ensued failed to turn up any evidence against Pickton, and the list of missing women only grew longer.


    Police finally caught up with Pickton that same year when Wendy Lynn Eistetter, a prostitute from the Low Track district, survived an attack at the farm. Despite multiple stab wounds, she escaped to the highway, where a passing motorist stopped and took her to the emergency room. Pickton was charged with attempted murder, but to investigators’ alarm, he was released ten months later. Still more women disappeared.


    By February of 2002, about fifty-four women were missing. Investigators had a pretty good idea Pickton was the culprit; they organized an exhaustive search of the farm. What they found made the community shudder. Apparently, Pickton had become sloppy in the few years since the last search of his property. Investigators found human remains packed into freezers next to pork carcasses and mixed with pork meat in wood-chippers. In May of that year, scientists uncovered remains of the first missing prostitute and identified her, using DNA analysis. More DNA samples collected at the farm matched those from family members of two other missing women. As time passed, scientists unearthed remains of thirty women whose DNA matched that of family members of missing prostitutes. At last, the worst serial killer in Canada’s history was sentenced to life in prison, without possibility of parole for twenty-five years.


    Arresting Robert Pickton and stopping him from taking more victims would have been impossible without dedicated scientists and the sophisticated technology they use to capture criminals. If not for hundreds of years of experimentation in biology, chemistry, and medicine, technology such as DNA fingerprinting, which today is so common and critical to identifying victims and placing suspects at crime scenes, would not exist. The history of forensic pathology—the application of medicine to the law—is the story of advances in both criminal investigation and medicine, that together use tales of the dead to bring justice to the living.
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      Robert Pickton was charged with fifteen accounts of first-degree murder after the remains of missing prostitutes were found all over his pig farm.

    


    What Is Forensics?


    Forensics refers to any science applied to the law. The goal of forensics is to find out how and why a person died, and who is responsible for the person’s death. Several medical sciences may be forensic, such as pathology (the study of disease), toxicology (the study of drugs and poisons), serology (the study of blood and body fluids), and radiology (the study of X-rays). These forensic sciences try to answer questions such as:


    
      •When, how, and why did the victim die?


      •Was drug abuse or poisoning involved in the victim’s death?


      •Does the blood on the victim’s clothing match blood taken from the suspect?


      •Are there any weapons or foreign objects lodged inside the body, and if so what are they?

    


    Several types of biological evidence help forensic pathologists, toxicologists, and serologists answer these questions. A corpse, skeleton, teeth, drugs, or poisons collected from the victim or suspect, stomach contents, blood and tissues, insects, and pollen samples may reveal how, where, when, and why the victim died and who is accountable for his death.


    A forensic autopsy—a postmortem examination of a body—can reveal injuries, poisons, and other physical evidence that can place a suspect with the victim. Foreign blood and DNA collected from the victim can almost certainly accomplish the same goal. DNA and teeth can also identify an unknown victim. Plant and insect evidence not only helps link a suspect to a victim or crime scene, but also helps a forensic scientist estimate time of death, which can place a suspect with the victim at the time of the crime.


    Medical sciences are particularly important to forensics because more often than not, scientific evidence decides guilt or innocence in a court case. After all, a dead body rarely lies. However, physical evidence, including trace evidence, firearms, documents, and fingerprints, provide valuable forensic clues as well. Trace evidence is any small piece of evidence that can link a suspect to a crime scene or victim. Forensic scientists examine firearms and ammunition to identify the type of weapon and match any bullets and cartridge cases found at the crime scene or inside the body to the firearm from which it was fired. Documents are useful because a handwriting specialist can match handwriting on a document to the handwriting of a suspect. Fingerprints on bodies, murder weapons, or other objects can place the suspect at the scene of the crime.


    Forensics works because everywhere a person goes, he picks up trace evidence on his shoes, clothing, skin, and hair and leaves trace evidence in each environment he visits. For example, if he takes a run in the woods behind a restaurant, walks across the red carpet in the restaurant to get a glass of water, exits the restaurant, and then goes home and walks on his blue carpet, he exchanges small items of evidence along the way. His shoes leave plant and soil material on the restaurant carpet, while picking up some of its red fibers. When he returns home, his shoes leave more plant and soil matter and red fibers from the restaurant carpet on his floor, while picking up blue fibers from his own carpet. Forensic specialists can determine the origin of the plant and soil matter and the fibers to place him in the woods behind the restaurant, in the restaurant, and in his home. Forensics is based on this sort of exchange of materials, called the Locard Exchange Principle after the police officer, Dr. Edmond Locard, who came up with the concept.
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      A forensic autopsy may uncover clues to the manner of death.

    


    
      Strange but True!


      Italy boasts the first medical schools in Europe, in Bologna and Padua. Before Pope Sixtus IV permitted Italian medical students to dissect human cadavers, students would often steal bodies from graves. “Body-snatching” was a common criminal activity that began in the 1300s.


      Once human dissection became more popular in medical schools, body-snatching continued in other parts of Europe. In Scotland, William Burke was hanged for body-snatching in 1829 after doctors paid him and an accomplice to supply them with bodies for anatomy classes. The two men were more than grave-robbers, however. Since doctors paid less for corpses with marks on them, Burke and his accomplice developed a method of suffocation that forensic pathologists today call “burking.” By sitting on the victim’s chest and holding his mouth and nose closed, Burke avoided damaging the victim’s body and was able to command a higher price for it. The two men killed sixteen “cadavers” before authorities caught up with them.

    


    What Is Forensic Pathology?


    Pathology is the study of disease, a relatively new science that began in the nineteenth century. Forensic pathology is even more recent, however, having only become a professionally recognized field in 1959.


    Forensic pathology could not help solve crimes the way it does today without advances in medicine and other related sciences. One of the most important developments in forensic pathology is the autopsy. As early as the thirteenth century, the law department at the University of Bologna, Italy, ordered autopsies to help solve legal cases. However, even in fifteenth-century Europe, autopsies were so new and uncommon that they were often a public event. Barber-surgeons conducted autopsies and mostly examined internal organs to find out why the person died. Before the nineteenth century, autopsies were mainly the job of barber-surgeons, general physicians, the coroner, and anyone the courts could force to perform them, because pathologists did not yet exist.
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      Shoe prints may carry trace evidence that places a suspect at a crime scene.
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      Forensic pathology uses a thorough knowledge of the human body to uncover facts about a crime.

    


    Samson Ripault, a barber-surgeon, conducted the first autopsy recorded in Canada at the command of Jean-Jacques Cartier. While exploring the St. Lawrence River in 1536, a sailor collapsed and died. When Ripault investigated his body, he concluded the young man died of scurvy, a vitamin-C deficiency common among sailors. Later, during the seventeenth century, the Hôtel Dieu in Québec became the first hospital in North America. It was here that barber-surgeon Robert Gifford performed autopsies and kept meticulous records of them.


    In the United States, postmortem examinations occurred as early as 1635, when a coroner in New Plymouth, New England, inspected the body of John Deacon, who he concluded to have died of “bodily weakness caused by fasting and extreme cold.” In 1647, medical schools in the colonies tried to give aspiring doctors a realistic way to learn about the human body. Opening a body to observe its structure seemed the best method to train successful doctors. The General Court of Massachusetts Bay considered this argument and passed a law allowing medical students to perform an autopsy on the body of one criminal every four years.


    The study of anatomy advanced more rapidly in Europe. Handbooks of human dissections, autopsy records, and illustrated guides to the human body appeared in Europe in the early 1500s, but scientists in Renaissance Italy perfected human dissection in earnest. Known as the “father of modern pathology,” Giovanni Battista Morgagni of Padua published a book based on sixty years of autopsy work, De Sedibus et Causis Morborum, in 1761. He was the first scientist to describe the relationship between symptoms patients experienced before death and changes in the organs following death. Also included in his book were results of autopsies he performed, a recount of previous writings on autopsies and studies of anatomy, and the medical histories of autopsied patients.


    An Austrian scientist named Carl Rokitansky was actually the first fulltime pathologist in history. In his forty-five-year career, Rokitansky supervised seventy thousand autopsies and performed thirty thousand autopsies himself! Rokitansky developed a systematic method of dissecting human bodies and reporting his findings that many pathologists still use. The Rokitansky Institute where he conducted his work still stands in Vienna.


    Advances in technology, beginning in the late 1600s with the invention of the microscope, allowed scientists to collect more evidence from autopsies. With microscopes, scientists could look at postmortem changes in organ tissue that could not be seen with the naked eye. By the 1800s, the development of reliable preservation methods allowed scientists to collect and store blood and tissue samples. Medical laboratories became more widespread at this time, and researchers studying human genetics and diseases laid the foundations of modern pathology. Today, well-equipped pathology laboratories contribute valuable scientific knowledge that helps forensic pathologists determine how and why a person died.
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