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  PREFACE

  Forensic science has become in the early 21st century what the space race was in the 1960s—an accessible and inspiring window into the world of science. The surge in popularity that began in the latter part of the 20th century echoes a boom that began in the later part of the 19th century and was labeled the “Sherlock Holmes effect.” Today it is called the “C.S.I. effect,” but the consequences are the same as they were a century ago. The public has developed a seemingly insatiable appetite for anything forensic, be it fiction, reality, or somewhere between.

  Essentials of Forensic Science is a set that is written in response to this thirst for knowledge and information. Written by eminent forensic scientists, the books cover the critical core of forensic science from its earliest inception to the modern laboratory and courtroom.

  Forensic science is broadly defined as the application of science to legal matters, be they criminal cases or civil lawsuits. The history of the law dates back to the earliest civilizations, such as the Sumerians and the Egyptians, starting around 5000 b.c.e. The roots of science are older than civilization. Early humans understood how to make tools, how to cook food, how to distinguish between edible and inedible plants, and how to make rudimentary paints. This knowledge was technical and not based on any underlying unifying principles. The core of these behaviors is the drive to learn, which as a survival strategy was invaluable. Humans learned to cope with different environments and conditions, allowing adaptation when other organisms could not. Ironically, the information encoded in human DNA gives us the ability to analyze, classify, and type it.

  Science as a formalized system of thinking can be traced to the ancient Greeks, who were the first to impose systematic patterns of thought and analysis to observations. This occurred around 500 b.c.e. The Greeks organized ideas about the natural world and were able to conceive of advanced concepts. They postulated the atom (from the Greek word atomos) as the fundamental unit of all matter. The Greeks were also among the first to study anatomy, medicine, and physiology in a systematic way and to leave extensive written records of their work. They also formalized the concept of the autopsy.

  From ancient roots to modern practice the history of forensic science winds through the Middle Ages, alchemy, and the fear of poisoning. In 1840 pivotal scientific testimony was given by Mathieu-Joseph-Bonaventure (Mateu Josep Bonaventura) Orfila (1787–1853) in a trial in Paris related to a suspected case of arsenic poisoning. His scientific technique and testimony marks the beginning of modern forensic science. Today the field is divided into specialties such as biology (DNA analysis), chemistry, firearms and tool marks, questioned documents, toxicology, and pathology. This division is less than a half-century old. In Orfila’s time the first to practice forensic science were doctors, chemists, lawyers, investigators, biologists, and microscopists with other skills and interests that happened to be of use to the legal system. Their testimony was and remains opinion testimony, something the legal system was slow to embrace. Early courts trusted swearing by oath—better still if oaths of others supported it. Eyewitnesses were also valued, even if their motives were less than honorable. Only in the last century has the scientific expert been integrated into the legal arena with a meaningful role. Essentials of Forensic Science is a distillation of the short history and current status of modern forensic science.

  The set is divided into seven volumes:

  [image: image] Science versus Crime by Max Houck, director of research — forensic science, West Virginia University; Fellow, American Academy of Forensic Sciences; formerly of the FBI (trace evidence analyst/anthropologist), working at the Pentagon and Waco. This book covers the important cases and procedures that govern scientific evidence, the roles of testimony and admissibility hearings, and how the law and scientific evidence intersect in a courtroom.

  [image: image] Blood, Bugs, and Plants by Dr. R. E. Gaensslen, professor, forensic science; head of program and director of graduate studies; Distinguished Fellow, American Academy of Forensic Sciences; former editor of the Journal of Forensic Sciences. This book delves into the many facets of forensic biology. Topics include a historical review of forensic serology (ABO blood groups), DNA typing, forensic entomology, forensic ecology, and forensic botany.

  [image: image] Drugs, Poisons, and Chemistry by Dr. Suzanne Bell, Bennett Department of Chemistry, West Virginia University; Fellow of the American Board of Criminalistics; and Fellow of the American Academy of Forensics. This book covers topics in forensic chemistry, including an overview of drugs and poisons, both as physical evidence and obtained as substances in the human body. Also included is a history of poisoning and toxicology.

  [image: image] Trace Evidence by Max Houck. This book examines the common types of microscopic techniques used in forensic science, including scanning electron microscopy and analysis of microscopic evidence, such as dust, building materials, and other types of trace evidence.

  [image: image] Firearms and Fingerprints by Edward Hueske, University of North Texas; supervising criminalist, Department of Public Safety of Arizona, 1983–96 (retired); Fellow, American Academy of Forensic Sciences; emeritus member of American Society of Crime Laboratory Directors (ASCLD). This book focuses on how firearms work, how impressions are created on bullets and casings, microscopic examination and comparison, and gunshot residue. The examination of other impression evidence, such as tire and shoe prints and fingerprints, is also included.

  [image: image] Crashes and Collapses by Dr. Tom Bohan, J. D.; Diplomate, International Institute of Forensic Engineering Sciences; Founders Award recipient of the Engineering Sciences Section, American Academy of Forensic Sciences. This book covers forensic engineering and the investigation of accidents such as building and bridge collapses; accident reconstruction, and transportation disasters.

  [image: image] How to Identify a Forgery by Dr. Suzanne Bell. This book provides an overview of questioned documents, identification of handwriting, counterfeiting, famous forgeries of art, and historical hoaxes.

  Each volume begins with an overview of the subject, followed by a discussion of the history of the field and mention of the pioneers. Since the early forensic scientists were often active in several areas, the same names will appear in more than one volume. A section on the scientific principles and tools summarizes how forensic scientists working in that field acquire and apply their knowledge. With that foundation in place the forensic application of those principles is described to include important cases and the projected future in that area.

  Finally, it is important to note that the volumes and the set as a whole are not meant to serve as a comprehensive textbook on the subject. Rather, the set is meant as a “pocket reference” best used for obtaining an overview of a particular subject while providing a list of resources for those needing or wanting more. The content is directed toward nonscientists, students, and members of the public who have been caught up in the current popularity of forensic science and want to move past fiction into forensic reality.
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  INTRODUCTION

  A forgery is a purposeful attempt to make a fraudulent copy of something, whether it is a signature, money, or a piece of art. If an object is fraudulent, this means that its origin is not what it is presented to be. A fraudulent painting, for example, is one that was not painted by the artist shown in the signature. Fraudulent money is not genuine currency, and a forged check is not signed by the person whose name is on the check.

  Fakes and forgeries have existed since humans began to create art and written language. Laws against forgery existed in ancient Egypt, where craftsmen were skilled in making glass imitations of precious gemstones. In that same area of the ancient world, Phoenicians sold counterfeit Egyptian relics. Later, the Romans became adept at fabricating copies of Greek art, which was fashionable in the upper circles of Roman society. Early cultures used shells and other natural objects as money, but once governments began to mint coins and printing paper currency, counterfeits appeared. From the earliest human history, if something was perceived to be of value, it was an attractive target to forgers.

  How to Identify a Forgery, one volume in the Essentials of Forensic Science set, discusses how science has become a key partner in the battle against forgers. If a question arises about the authenticity of a document, such as the signature on a will, a forensic scientist is likely to be involved in the investigation. Within forensic science, this discipline is called questioned documents examination or forensic document examination, and it covers written, printed, and computer-generated papers. The book presents how forensic document examiners analyze evidence that includes the following:

  • documents produced by handwriting

  • typewritten documents

  • copiers (photo and xerographic)

  • forms and carbon copies

  • computer printers (laser, inkjet, and dot matrix),

  • machine printed documents (check writers and cash register receipts)

  • facsimile machines (FAX) documents

  • lottery tickets

  • voting ballots

  • stamps

  • envelopes

  The types of questions that the examiner tries to answer are as follows:

  • Who wrote the document?

  • Is the person who signed it the same person who wrote it?

  • Was all the writing done at one time?

  • Has anything been altered?

  • When was it written?

  • In what order was it written?

  Document examination typically begins with the evaluation of class characteristics of the evidence and proceeds to individual characteristics. A class characteristic is something that allows the examiner to categorize evidence. For example, class characteristics of inks would be color (red, blue, black) and type (ball point, felt tip, or gel). Individual characteristics include the person’s handwriting style or defects in the roller ball of a pen’s tip. Photography, microscopy, and spectroscopy are important tools at the examiner’s disposal, supplemented with large databases of inks, papers, and so on maintained by professional organizations and law enforcement agencies. Increasingly, digital imaging and enhancement is becoming an important element of the analysis of evidence.
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  Anything of value can be faked or forged, including art. To uncover forgery, all the tools of science and history may be needed. This photo shows art restoration specialists working in Florence, Italy. Knowledge gained by such work is invaluable in detecting fakes and forgeries. (AP)

  

  The book also discusses how counterfeiting is one of the oldest types of forgery. Money was once principally coinage produced by pressing images into precious metals; however, modern money is primarily paper, and although coins are still used, counterfeiters rarely counterfeit pennies and quarters when they can use computers, scanners, and color printers to make counterfeit bills. When coins are forged, usually these are fakes of collectable or rare coins valued much as are works of art. Similar statements can be made for collectable items such as stamps.

  Fakes and forgeries of art and historical objects has been a problem for centuries. When paintings by famous artists such as Cezanne and Leonardo da Vinci are worth millions, there is great incentive to create fakes to sell to unwitting buyers. Even historical artifacts and scientific experiments can be faked or forged, often for publicity. The term hoax describes a fake created for a reason other than profit. Hoaxes are not criminal or illegal and are perpetrated as a practical joke or to attract attention. As an example, a recent scientific study of the Shroud of Turin, the mythical burial cloth of Jesus, showed that it was likely a hoax perpetrated by a medieval painter. No one will ever know the reason, but it might have been to attract religious pilgrims to the church where the shroud was displayed. Such pilgrims brought money and prosperity to the towns to which they traveled. The Piltdown skull was accepted as the missing link between humans and apes until it was revealed that the skull was from the medieval period and the jaw was from an orangutan. It took nearly a half-century for the hoax to be revealed, and there is still no strong evidence as to who was responsible. The reason for the hoax may have been to embarrass early advocates of Darwin’s theories of evolution. Recent hoaxes include phony UFO photos.

  How to Identify a Forgery points out how fakes and forgeries are not limited to objects such as writings, art, or bones. Forensic linguistics is an emerging field that evaluates questioned utterances, related to what people say and how they say it. For example, forensic linguistics can be used to identify a region where a person is from, to determine the author of a document or determine if two documents were written by the same person, and to clarify the meaning of statements made in court or to law enforcement officials. Linguists also work with questioned document examiners and voice recognition experts. One of their most common tasks is in the area of speaker or author identification, comparison, authentication, and analysis. Some authors consider forensic stylistics to be a separate specialty focusing on the style of speech (oral or written) characteristic of a group or individual.

  Analysis of documents or speech involves study of the types of words used, word choice (for example pop, soda, or Coke to describe a carbonated beverage), grammar, accent or dialect, spelling, error patterns, and sentence structure. Statistical analysis and comparison to general usage patterns are employed to assess where a speaker might have come from or where he or she might live. Similarly, if a will is suddenly changed on the eve of a person’s death, linguists can compare known writings of the person with the will to see if the questioned writing follows the same pattern as that of the new will. Perhaps a person always misspells certain words, such as there’s when they mean theirs. If a document appears in which the word is spelled correctly, that would be suspicious. Many of these types of analyses are used as investigative tools more than in courtroom testimony directly. For example, linguistic analysis alone would not be able to prove that the author of a threatening letter lived in a certain region, but knowing that it is likely could prove a great help to investigators.

  Another area of forensic linguistics is discourse analysis, which evaluates courtroom transcriptions or other legal statements such as confessions for accuracy, perception, intent, and meaning. For example, the exclamation “drop it!” might refer to a weapon or to a request for someone to drop a topic of conversation, depending on the context. When the phrase is written, it is not clear which was meant unless the rest of the conversation can be used as context. How such a statement was meant and how it was interpreted could be critical. Discourse analysis can also be important when translations are involved since the translators must often use their judgment to select words or phrases in one language to express the meaning of another. For example, two translators can take the same statement and derive two different translations with differences that might seem subtle in one language but substantial in the other. Word selection, sentence construction, and other linguistic elements become critical in conveying meaning.

  Forgers, fakers, and hoaxers have adopted the modern tools of computers, printers, and scanners to create questioned documents and counterfeits. Art forgers have learned that their work is more convincing if they use genuine older canvas rather than the modern mass-produced canvases. The scientific detection of forgery has kept pace, and examiners have a range of scientific tools and techniques at their disposal. Questioned document examiners use microscopes and spectrophotometers to study ink and paper. Computer programs study digitized handwriting. X-ray analyzers are used to study pigments in paintings to determine if the paint is authentic. Scientists working in forensic labs work hand-in-hand with artists, museums, linguists, and historians to study artifacts and documents. The race between forgers and those who uncover their work will never be won by either side; as science and technology advance, so do the techniques of forgery.

  What Is in This Book

  How to Identify a Forgery will cover the forensic examination of physical evidence that is suspected of being faked, forged, or fraudulent. The book begins with an overview of documents, both handwritten and mechanically printed, how they are created, and what features can be used by forensic investigators to detect fakes and forgeries. Because documents are not the only items that can be faked, the first chapter will also introduce forgery of art and historical artifacts of value such as paintings, maps, and sculpture. The second chapter describes the scientific tools and techniques used by forensic document examiners to examine evidence. Their most important tool is often the microscope, so that topic is given the greatest attention.

  Nearly all forgeries, be they of documents, paintings, or maps, contain inks, dyes, or paint. These materials provide much important information to forensic examiners and have been instrumental in revealing uncounted numbers of fakes and forgeries. The third chapter describes the chemistry and forensic value of these materials and reveals how they are used in actual casework. The fourth chapter builds on this information and focuses on forensic document examination. Chapter 5 concentrates on a particular type of document—currency and paper money. The final chapter delves into the world of forged art and history, which relies on the same kinds of scientific tools and expertise as forensic document examination, but applies them in fascinating ways.
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