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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


    WHAT IS FORENSIC ANTHROPOLOGY?


    For thirty years she was a legend with no name. Known only as “Tent Girl,” the young woman’s body was found in May of 1968, wrapped in a tarp in the forest near Eagle Creek, Kentucky. She had been left to die of suffocation. By the time her body was found, it was decomposed beyond recognition. The medical examiner guessed she was a teenager. Her only known features were a height of approximately 5’1”; a weight of 110 to 115 pounds (50 to 52 kilograms); and short, reddish-brown hair. A forensic artist used her autopsy photos to make sketches of what she probably looked like in life. No match was found. Tent Girl was buried in Georgetown Cemetery, near the place of her murder. Her story inspired compassion in townspeople, and a monument was made for her, engraved with the forensic artist’s portrait. Tent Girl quickly became a local legend.


    Twenty years later, the daughter of the man who discovered Tent Girl began dating Todd Matthews, her future husband. Matthews became enthralled with Tent Girl’s story and was determined to find her identity. For the next ten years he searched for a name to go with the face. He found her one night while he was cruising Internet websites devoted to descriptions of missing persons. Her name was Barbara Ann (“Bobbie”) Hackmann Taylor. Based on her sister’s description, authorities were convinced that the body should be exhumed. A forensic anthropological analysis of the bones showed that she was actually around age twenty-five. Her bones also showed that she was a Caucasian female, and she had given birth to at least two children. This matched her sister’s description of a woman born in 1943, 5’2” with reddish-brown hair, who had left two children behind.
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      Forensic examiners may superimpose a photograph over the picture of a skull to help identify a victim.

    


    The sister provided a photograph of Bobbie. Forensic examiners superimposed this photograph over a picture of her skull. It appeared to be a match. To be sure, dental records were ordered because now they had a possible name. Finally, a DNA test was done on the bone tissue and the blood of Bobbie’s surviving relatives. It was a match. Thirty years after her murder, Barbara Ann was given a name, and although her killer was never brought to justice, her family finally had the peace of at least knowing what had become of her.


    Defining Forensic Anthropology


    Forensics is the science of crime investigation. Anthropology is the study of human beings. Within the science of anthropology, there are three main disciplines: cultural anthropology, the study of human societies; physical anthropology, the study of the physical evolution and structure of humankind; and archaeology, the study of human artifacts.


    Forensic anthropology is a branch of physical anthropology. It is based on osteology, or the study of bones. Forensic anthropologists use their knowledge of the human skeleton and of criminal investigation to identify the victims of violent crimes and mass disasters. Their efforts can help determine the victims’ manners of death, return the remains of loved ones to their families, and identify killers.


    Forensic anthropologists work with law enforcement personnel in cases where human remains cannot be easily recognized by sight. These are cases where the body has decomposed, become skeletonized, or mummified. When a body is fresh, the forensic pathologist’s job is to determine identity and manner of death. When the soft tissues (skin, muscles, internal organs) have been removed or destroyed, the forensic anthropologist steps in.


    Questions for the Dead


    Every study of a set of remains begins with questions the forensic anthropologist must answer:


    
      Are the bones human?


      How old was the person at the time of death?


      Was the person female or male?


      What was the person’s ethnic background?


      What was the person’s stature?


      What unique, individual characteristics did the person have?


      What was the manner of death?

    


    Answering “Are the bones human?” determines if there will be a criminal investigation, or archaeological study in the case of ancient remains, or if suspicions can be laid to rest. If the answer to this question is yes, the forensic anthropologist must do her best to answer the next four questions, sometimes called the “Big Four”: age, sex, race, and stature. After these are known, the last two questions, unique characteristics and manner of death, can be investigated. Hopefully, the answers to these questions will bring an identification of the victim and justice in the case of violent crimes.


    Recognizing Human Bones


    Physical anthropologists study the human skeleton in great detail. They are trained to recognize human bones, even when the bones are disarticulated or fragmented. A trained forensic anthropologist can recognize even tiny bits of bone and body parts, whether they are from a human or another type of animal, and what body part they once were.
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      Forensic anthropologists must reconstruct skeletons from remains. This requires skill and in-depth knowledge of the human skeletal structure.

    


    Once a set of bones is determined to be human, the forensic anthropologist must reconstruct the skeleton. The bones are laid out in anatomical order, from the top of the skull to the bones of the feet. To do this, the anthropologist must know what each bone in the human body looks like and where it goes. This may seem easy if the bone is a whole skull or large piece of pelvis—but this task becomes more challenging when the bones are small or broken into pieces. The ability to tell left-side bones from right-side bones is only the beginning of the problem. A forensic anthropologist must be able to look at a piece of bone and know from which bone it came and how to piece that bone back together.
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      Explosions and other disasters can cause bodies to be torn and spread over large areas.

    


    Cracking the Case


    When human remains are found, law enforcement officials are required to determine whose they were and from where they came. Human remains might be found in an unexpected location for several reasons. People occasionally stumble across burial sites of Native or ancient peoples. Sometimes ancient remains of an accident or crime victim have been found thousands of years after the person’s death, as in the case of Ötzi, the Iceman. Wartime sites—where battles were fought or where genocide was committed— have yielded mass graves and acres of scattered bones.


    Mass disasters oftentimes require the identification of human remains in various stages of intactness. Transit disasters, like airplane and train crashes; natural disasters, such as floods and earthquakes; and terrorist attacks can cause bodies to be torn into many small pieces and scattered over a wide area.


    Forensic anthropologists are most often consulted in cases involving violent crime. When a set of remains is found that is not an ancient artifact or the result of a known war or disaster, a criminal investigation must take place. Investigators must determine whether the victim died of natural causes or at the hands of another person. When the remains are of the victim of a violent crime, investigators must do their best to identify not only the victim but also the killer.


    
      Forensics’ Birth


      The first known book on forensic science, The Washing Away of Wrongs, was written by Tz’u Sung and published in China in 1247 CE. The book describes many aspects and techniques of forensic investigation, including the stages of decomposition of bodies and the use of flies to find invisible blood residue on weapons.
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    CHAPTER 2


    IDENTIFYING THE VICTIM


    All that remained of Louisa Leutgert’s bones could have fit into a tablespoon. When she disappeared in 1897, her husband, Adolph Louis Leutgert, was known as the sausage baron of Chicago. Neighbors became suspicious of Leutgert’s story that his wife was visiting relatives when his two young children began asking door-to-door for information about where their mother had gone. A search of Leutgert’s five-story sausage factory and its grounds turned up four small pieces of bone, a false tooth, a hairpin, a burned corset stay, and an earring with the engraved initials “L.L.”


    Adolph Leutgert was brought to trial for the murder of his wife. However, the jury was unable to reach a verdict based on the evidence and the lack of remains. For the first time in history, an anthropologist was called to testify in court.


    The anthropologist was George Dorsey. By examining the bones, he could tell they were a human metacarpal bone from a hand, the end of a rib, one piece of toe bone called the phalanx, and another from the joint of a big toe. Dorsey’s measurements showed that the bones had come from a young woman. The corset piece, hairpin, and earring showed that woman was Louisa Leutgert. Her husband had boiled her body with 375 pounds (170 kilograms) of potash and 50 pounds (23 kilograms) of arsenic in a vat in his sausage factory, reducing all but those four tiny bone fragments to a pile of jelly within two hours. This substance was found staining the floor beneath the vat. Adolph Leutgert was convicted of murder and sentenced to life in prison, and the science of forensic anthropology was born.
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