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PREFACE

Many people have asked me how I first became interested in the Shroud of Turin. As anyone who knew me before would tell you, I was an unlikely candidate to show such an interest. Not only that, I never had an inkling or desire to write a book, let alone a book on a subject like this.

It actually began out of nowhere on a Saturday afternoon. I had just had a serious argument with a girlfriend. The problem was that she was religious, and I was not. She was very committed to her religious views, and I was definitely a committed agnostic. Because it was over a matter that threatened our relationship, it caused me great anxiety. Not wanting to hang around the apartment and continue to think about it all day, I decided to go to work at my law office to take my mind off the argument.

When I got to my office, I couldn’t concentrate on my work. Hoping to get my mind off the disagreement, I decided to go across the street and catch some lunch at Hummel’s, my favorite restaurant, and read the paper. On the way, I happened to buy a particular newspaper for the only time in my life.

As I was moving down the serving line in Hummel’s with the newspaper on my tray, I couldn’t help but notice the words across the top of the paper, advertising what was inside the weekend edition. In the upper right-hand corner was a facial picture of the man in the Shroud; next to it, a caption asked if this was a picture of the historical Jesus Christ. The paper was featuring an article on a recently published book about the Shroud of Turin. The picture was staring up right at me, and as I went down the line, I muttered to myself, “Great, this is just what I need.”

I sat down and began eating. As I was scanning the sports page, out of the corner of my eye I noticed the same picture on the front page, looking at me. I did not like seeing this picture and being reminded of the subject and the argument, so I pushed the paper a little bit away from me. As I continued reading, I noticed the picture again and pushed the paper farther away still. I did the same thing another time until, noticing the picture yet again, I finally said, “All right, I’ll read the !*$#?% article,” and angrily threw down the sports page and picked up the article on the Shroud.

The article told what a group of scientists from various professional and personal backgrounds had found after examining the entire Shroud—the cloth and its full-length front and back images. These scientists had the most sophisticated equipment available and were from some of the most prestigious scientific institutions in the world. With such an array of sophisticated equipment, many of them thought they’d be able to prove in twenty minutes that the Shroud was the work of an artist. However, that is not what they found at all.

The article summarized some of the main findings from the book and the scientists’ comprehensive examination. As I began contemplating some of the possible implications of these findings, I found myself back at my apartment, pacing anxiously back and forth across two rooms. These findings and their possible implications threatened my entire philosophical foundation. While I was thinking and pacing for what seemed like a couple of hours, it suddenly hit me in midstep: if all of the possible implications from the scientific examination were true, it would not be bad news—it would be good news.

I immediately stopped pacing and sat down. I looked at the subject without feeling threatened or uncomfortable. I purchased the book featured in the article, as well as other books and articles on the subject. In the following years, I acquired access to practically everything that has ever been printed in the English language on the Shroud, as well as translations of major foreign publications. I have always been interested in history and am an attorney by training, and as I seriously considered the potential implications of all of the evidence, I realized this one matter could be more important than all of the cases that had ever been argued before the Supreme Court.

As luck would have it, the paper that I purchased soon ceased publication, and it turned out to be the only one in the region that featured an article on the Shroud for the next few years. This incident, which occurred almost twenty years ago, is how I literally stumbled onto the subject. What, you may ask, ever happened to the girlfriend and me? We had numerous other disagreements about other subjects and soon concluded neither one was good for the other. Yet, if it weren’t for her and the argument, I never would have stumbled onto the article or, if I had, would probably never have read it.

Mark Antonacci



CHAPTER ONE

RESURRECTING
THE SHROUD


The Shroud of Turin is either the most awesome and instructive relic of Jesus Christ in existence . . . or it is one of the most ingenious, most unbelievably clever products of the human mind and hand on record. It is one or the other; there is no middle ground.

—John Walsh, The Shroud

The Shroud of Turin, a large linen cloth 14 feet 3 inches long and 3 feet 7 inches wide (4.34 m x 1.10 m), takes its present name from the city where it has been kept for the last 422 years—Turin, Italy. In ancient times, burial shrouds were wrapped lengthwise around a body as shown below. Jesus would have been wrapped and buried in such a linen shroud.

The Shroud of Turin purports to contain evidence of some of the most startling events in all of history: that a man who was beaten and scourged, his head pierced repeatedly about the crown; a man who was crucified, pierced in the side, from which blood and water flowed, a man who was dead and buried—that this man was resurrected; and, further, that he was Jesus Christ.

Unlike any other burial garment, this cloth contains the front and back images of the body of a man, which can be seen in the photographs on the following pages.
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Fig. 1. Part of a sixteenth-century painting by della Rovere of the Shroud wrapped over the body of Christ.
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Fig. 2. Frontal image of the Shroud of Turin.
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Fig. 3. Dorsal image of the Shroud of Turin.

Of course, we might be tempted to dismiss such claims as colorful legends from the far reaches of the past, assumptions carried forth by our own philosophical desires. But the passage of time and the expansion of our knowledge about the world around us have, surprisingly, borne out these claims to greater and greater degrees. As the greatest advances in our knowledge have come about with increasing intensity during the twentieth century, so, too, has our knowledge about the enigmatic Shroud of Turin.


PREVIOUS SCIENTIFIC TREATMENT
OF THE SHROUD

It was near the turn of the twentieth century that scientists first began to take an interest in the Shroud of Turin. This resulted from the first photographs ever taken of the Shroud, by an Italian photographer named Secondo Pia, in 1898.1 In 1900, Yves Delage, a professor of anatomy at the Sorbonne and a director of the Museum of Natural History, showed his assistant, Paul Vignon, the Pia photographs and encouraged him to begin an investigation of the Shroud. Delage was an agnostic whose range of scientific interest and expertise included many fields. The photos disturbed Vignon so much that he agreed to undertake the investigation. This would be the beginning of a lifetime of investigation of the Shroud for Vignon, whose knowledge of biology and art would lend itself perfectly to this study. Delage lent Vignon his supervision and assistance for this investigation and put his laboratory at Vignon’s disposal.

From 1900 to 1902, Vignon and Delage, assisted by three other scientists, undertook their investigation, conferring at every stage and agreeing on their conclusions. Though the investigation did not have access to the Shroud itself, it yielded some startling results, and Delage was emboldened to give a full-scale report to no less an audience than the French Academy of Science, the foremost scientific body in the world at the time. Aware of the subject of the report, a capacity crowd of academics and members of the general public gathered on April 21, 1902, for the regular meeting of the academy to hear Delage speak. Not since Louis Pasteur had reported on the vaccine for the cure of rabies had the long narrow hall of the academy accommodated so large a crowd.2

Delage’s talk would last about half an hour as he reviewed the findings of the investigation. Among the findings, the scientists determined that the images were those of a dead human male. They found that the images could not have resulted from painting but involved direct and indirect contact between the cloth and the body. The investigators went so far as to identify the body as being that of the historical Jesus and to declare the Shroud his burial garment. Delage concluded his presentation by proposing that the academy itself appoint a special committee to petition the Italian authorities for a more thorough examination of this amazing object.3

In contrast to the customary conversation during presentations at the academy, the audience gave Delage their rapt attention. Upon his conclusion, however, a murmur of excited discussion broke out among the spectators on the public benches. After examining the glass photographic plates, members of the academy admitted that the images on the Shroud could not have been the work of an artist.4

When the meeting adjourned, the president of the academy announced that a secret committee would go into session immediately. At that time, the academy was composed, to a great extent, of religious skeptics whose work and interests were in completely different areas from the subject of the presentation. In fifteen minutes, the committee returned to decline Delage’s invitation to request a more extensive examination of the Shroud on the grounds that the actual owner of the Shroud, the royal house of Italy, had not made the request. They further stated that Delage’s proposal was beyond the scope of the academy.5

The permanent secretary of the academy, Pierre Berthelot, was a leader of the “free thought” school in France. Knowing beforehand the results of Delage and Vignon’s investigation, he attempted to prevent Delage from even presenting his report to the academy; however, he was overruled. Thereafter, he abused his authority as secretary by eliminating from the journal of the academy any part of Delage’s lecture that even mentioned the Shroud or Delage’s reasons for holding that the images were of the historical Jesus Christ.6

From Berthelot and others who behaved like him, Vignon and Delage received a great deal of criticism and abuse, particularly Delage, because he was a prominent scientist and professor. He was derided as a traitor to his agnosticism and to science. In a response to his critics, Delage published an open letter to the editors of the Revue Scientifique. It contained a statement of the facts from the investigation and included the portions of his lecture that Berthelot had excluded from the journal of the academy. Thereafter, he addressed the accusations against his integrity as a scientist: “I recognize Christ as a historical personage, and I see no reason why anyone should be scandalized by the fact that there still exists material traces of his earthly life.”7

He then pointed out that the real reasons for the criticisms actually had nothing at all to do with science. “If our proofs have not been received by certain persons as they deserve to be, it is only because a religious question has been needlessly injected into a problem which in itself is purely scientific, with the result that feelings run high and reason has been led astray. If, instead of Christ, there were questions of some person like a Sargon or Achilles, or one of the Pharaohs, no one would have thought of making any objection.”8

The numerous awards, achievements, and honors that Delage achieved during his lifetime have now been forgotten, but his part in the scientific investigation and his dedication as a scientist remain as an example for the world. “I have been faithful to the true spirit of Science in treating this question, intent only on the truth, not concerned in the least whether the truth would affect the interests of any religious party. There are those, however, who have let themselves be swayed by this consideration and have betrayed the scientific method.”9

Those would be the last words that Delage ever published on the subject, about which he never recanted. Immediately following Delage’s lecture at the Academy, newspaper and magazine accounts of his presentation and articles on the Shroud appeared all over Paris. Numerous books were soon published throughout France, the most notable of which was by Vignon, containing a fuller explanation of the investigation into the Shroud. About half the publications favored the Shroud’s authenticity as declared by the investigation. Similar reactions came from the rest of the world, though the response was less vociferous.

Regrettably, the debate remained unsettled. All efforts to conduct a thorough scientific examination of the cloth itself failed and would not occur for another seventy-five years. Gradually, the debate and the relic became forgotten outside of continental Europe. The reasons behind both sides of the debate, along with a much larger set of evidence than was ever present at that time, will be developed in the chapters that follow. The important thing to note about this debate, however, was that it was based on very little information. This was the first scientific investigation ever undertaken concerning the Shroud of Turin, and it was based on the first photographs ever taken of the Shroud. Three fourths of the twentieth century would pass, years in which horrors of an unprecedented scale would result in the deaths of more than 100 million people throughout the world. Two world wars, the Holocaust, massive killings by nation’s rulers of their own residents, and numerous wars and conflicts, some of which are continuing today, in which religion is an underlying element or contributing cause, would all take place before a comprehensive, scientific examination of the cloth would finally occur in 1978.

The overwhelming majority of evidence supporting the claims that the man in the Shroud is Jesus Christ has only recently come to light. In fact, some of the most astonishing aspects of it were discovered only within the past few years. Most people are still completely unaware of this evidence.

Only in the last twenty years has the Shroud gained widespread publicity, almost exclusively in the western world. Throughout its history, it has rarely been displayed to the public. Prior to 1978, it had not been publicly displayed in the twentieth century except in the early 1930s. And it was not until 1978, when the first comprehensive scientific examination of the entire cloth was performed, that the most intriguing and, in some cases, supernatural qualities of the Shroud image surfaced. This first examination was conducted by a team of esteemed scientists who called themselves the Shroud of Turin Research Project (STURP).

STURP was formed after some of its members discovered that an actual three-dimensional image could be derived from the Shroud image contained on the two-dimensional cloth, a quality impossible to achieve with traditional painting and photographic methods. In 1902, scientist Paul Vignon first observed that a correlation existed between light and dark on the Shroud image and those parts of the cloth that would have been closest to and farthest from the body. Not until 1976 had space-age computer technology advanced to the point that this phenomenon could be tested.

When images of planets and moons in outer space are produced, they are not recorded with a traditional camera. The photons of light from a three-dimensional object in outer space are measured electronically, and based on the distance that each of these light impulses has traveled from the object to the space probe, a true, three-dimensional, computer-generated image of the object can be interpreted and displayed. When a photograph of the man in the Shroud is put in a similar device, a miraculous three-dimensional image results.

The three-dimensional image is produced because the lightness or darkness on the image of the man in the Shroud is directly correlated with how close the body was to the cloth at the time the image was generated. A normal photograph is created by light reflecting off many surfaces, generated from many different light sources. The human mind can imagine the contours of a face from a flat photograph because we see faces so often from so many angles, in so many lighting situations. A computer does not have this advantage. To a computer, a normal photo is impossible to interpret correctly (see fig. 5). The image on the shroud, however, is not like a photograph, but is a perfect contour map of the body of the man in the shroud.

[image: images]

Fig. 4. Three-dimensional image of the Shroud derived from the VP-8 Image Analyzer.
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Fig. 5. The distorted image from a normal photograph analyzed by the VP-8.

In 1976, computer technology had evolved to the point that it could confirm the three-dimensionality of the Shroud image. This discovery and its dissemination among other world-class scientists provided the impetus for the organization of STURP. Coming from some of the most advanced institutions in the world, the scientists who founded and joined STURP had access to the most highly developed technology available. When scientists viewed the three-dimensionality of the Shroud image for the first time, they were stunned.

Having learned of a few of the Shroud’s amazing characteristics, the STURP team wrote the cloth’s custodians in Turin in 1978 for permission to scientifically examine it. The Shroud was scheduled to be exhibited that year in celebration of the four-hundredth anniversary of its arrival in Turin, where it had been brought and kept by the Savoys, a family that would ultimately become the first royal family of Italy. The STURP team negotiated with the custodians in Turin for a hands-on examination to be undertaken at the conclusion of the 1978 Shroud exposition in Turin.

In October 1978, STURP assembled in Turin, armed with about seventy-two crates of scientific equipment weighing approximately eight tons and costing nearly $3 million. Physicists, chemists, pathologists, engineers, and photographers, they came from some of the most prestigious institutions in the world, including NASA, Sandia Laboratory, Jet Propulsion Laboratory, the U.S. Air Force, and Los Alamos Scientific Laboratory. For 120 consecutive hours, the STURP team members were given an unprecedented degree of access to the cloth and permission to conduct a battery of tests and examinations on the ancient relic. The researchers applied an extensive array of sophisticated, nondestructive scientific testing to the Shroud of Turin for the first time in its history. In addition, the researchers were allowed to bring samples taken from the Shroud back to their laboratories for further examination and study.

The STURP examination yielded a wealth of information that began to appear in scientific journals during the 1980s. Many of the STURP scientists had assumed before the landmark examination was undertaken that the Shroud would not live up to its traditional claims as the burial garment of Jesus Christ. After all, there had never been a scientific examination conducted on the cloth; therefore, there was very little substantial evidence to support its authenticity. But in the years to follow, as the scientists’ conclusions were released in scientific journals, the Shroud’s mystique quickly deepened, as did the scientists’ respect for it.

The scientists realized that this was no ordinary relic they were studying. The Shroud of Turin is perhaps the most extraordinary relic in existence. There is nothing else we know of that even comes close to it. The characteristics present in the Shroud are so unprecedented and difficult to reproduce that the notion is preposterous that an artist used any media or technique to create it. Such an artist would have had to have a knowledge of light negativity, light spectrometry, microscopy, radiology, human physiology, pathology, hematology, endocrinology, forensics, and archaeology. In fact, even with all the technology available to us today at the dawn of the twenty-first century, the Shroud’s unique characteristics still cannot be duplicated.

As a result of the first thorough scientific examination in 1978, the Shroud received a physical such as no other relic has ever received before or since. It was magnified; illuminated; photographed; thermographed; bombarded with visible, infrared, and ultraviolet light as well as radiation and X rays, and vacuumed. The cloth was examined in microscopic detail. Fiber composition and discoloration were analyzed, as well as chemical content. Pollen and other minute particles were identified. And those first 120 hours the team spent with the cloth were just the beginning.

As the team members returned to their laboratories, mounds of data awaited organization and analysis. From it would come a plethora of theories and hypotheses as to what the image was. Little by little, the team found out what the Shroud was not.


• It was not a painting.

• It was not a vapograph.

• It was not an imprint due to body heat or funeral anointing.

• It was not made by any natural means of draping a cloth over a human body.

• It was not a block print.

• It was not a scorch.

• It was not formed by draping the cloth over a statue or bas relief.

• It was not made from rubbing dry compounds on the cloth.



As for what it was, the team still could not say. What they did discover was that every bit of scientific and medical data that had been gathered from the testing and examination of the cloth—its samples, the blood, the particles removed from between or attached to the cloth’s threads, and the thousands of photographs taken of the Shroud in every wavelength possible—was entirely consistent with what the cloth was reputed to be: the burial garment of the historical Jesus Christ.

At the same time the scientific and medical examination was occurring, an extensive history on the Shroud was published by historian Ian Wilson, titled The Shroud of Turin. This book provided the first plausible explanation of the Shroud’s entire history going all the way back to the first century. Archaeologists, numismatics, polynologists, ethnologists, art historians, exegetes, textile experts, limestone analysts, botanists, and various other experts have added their own critiques and analyses to this body of knowledge over the past two decades. The results of their studies have been published in various archaeological and historical journals and other publications, and have been consistent with the findings from the scientific and medical examinations.

This book discusses this comprehensive evidence derived from or pertaining to the Shroud and its history. In the process of obtaining this evidence, I acquired unlimited access to the most up-to-date and, perhaps, extensive research sources on the Shroud in the world.10 This material was supplemented by evidence derived from years of personal interviews, documentaries, conferences, and seminars conducted around the world. While the majority of the important evidence pertaining to the Shroud has been acquired since 1978, this book examines evidence from various sources, some of which are many centuries old. In addition, this book will reveal a good deal of new evidence being published for the first time.

At times, this book criticizes various scientists and other people. Such criticisms are mentioned only so that truth and knowledge critical to the future testing of the cloth, and the world’s understanding of the Shroud and its evidence, are revealed. At times, including recent ones, crucial evidence about the shroud has been held back or obscured. This book will examine those setbacks as it reveals the evidence.

The goal of science has always been to ascertain the truth. In the coming chapters you will witness actions and attitudes of scientists involved in the carbon dating of the Shroud who intentionally helped prevent the acquisition of facts about the cloth by another group of scientists, who were the most knowledgeable in the world on the subject. Some of this additional evidence would also have related to the questions of the age, origin, and history of this burial garment.

This book will challenge and discredit the results of the 1988 radiocarbon dating of the Shroud. Due to the unprofessional, unscientific, and even incompetent behavior of certain scientists, many otherwise open-minded people are under the misapprehension that the Shroud is a fraud. This book will not hold back in exposing the real frauds. Moreover, further evidence concerning the age of the Shroud, could be much more accurate than any radiocarbon dating of the cloth, or any ancient object, could ever be.

Many other incredible aspects of the image on the Shroud will be discussed in the forthcoming chapters. This incredible image has never been explained or accounted for, despite centuries of efforts from people in various fields of study throughout the world. Instead of revealing how the image was encoded, science has been able to reveal only how it was not encoded. The more science has learned about the image, the more it appears to transcend the laws of physics, requiring something very extraordinary to account for all of the Shroud’s unique features.

This book lays before you all the facts available, and the one theory that is consistent with the various scientific, medical, archaeological, and historical evidence.

In 1978, the scientific perception of the Shroud of Turin began to change forever. The catalyst for this change, the world-class innovative research study by STURP, allowed the Shroud cloth to receive intensive attention from a group of scientists representing a variety of disciplines. This inquiry, conducted by a team of thirty-two investigators, had a scope and dimension of unprecedented magnitude. The comprehensive sixty-three-page “Operations Test Plan” that the team launched on the Shroud remains the only thorough scientific examination of the cloth thus far conducted. It was never the scientists’ intention or purpose to draw conclusions about the Shroud’s authenticity as Jesus’ burial cloth. Devising their own plan completely independent of any restrictions from the cloth’s custodians (except that the tests be nondestructive), the STURP scientists traveled to Turin to collect the physical and chemical evidence contained on the cloth and test different theories related to how the image might have been formed. As highly trained and disciplined scientists guided by facts, objectivity, and logic, STURP members were attracted to the project because no serious scientific explanation of the image on the Shroud had ever been proposed. As engineer Eric Jumper and physicist Robert Mottern put it, “Ordinarily science remains detached from [religious relics], but in this case, the unusual quality of the image intrigues the scientific mind.”11

The idea for forming a scientific group to investigate the Shroud came from John Jackson and Eric Jumper, both of whom worked at the U.S. Air Force Academy in the mid-1970s. They soon acquired the interest of Robert Dinegar of Los Alamos National Scientific Laboratory, who helped recruit several other scientists. Although many were employed by the government at the time, STURP members volunteered their personal time and money to study the Shroud. Neither the government nor any other employer of STURP members has ever funded or endorsed the project. When the Shroud’s three-dimensional features became known, other scientists took up the challenge of deciphering the body image and joined the STURP effort. With religious orientations ranging from Catholic to Jewish, Protestant to agnostic, many were highly skeptical at first and even believed the Shroud would be declared a fraud within minutes after they began the examination.

After enduring prolonged delays with customs officials, the scientists were finally allowed to unload numerous boxes of fragile high-tech equipment in seven rooms that were part of the Savoy royal palace. The palace itself is part of a complex that also includes St. John the Baptist Cathedral and the Chapel of the Holy Shroud, where the cloth was kept high above the altar, rolled on a large spool, inside a long, rectangular reliquary. (The part of the splendid palace where the examination was conducted was completely destroyed in a fire in 1997. Had the Shroud been kept at its normal location above the chapel, it, too, would have been destroyed. Fortunately, the Shroud had been moved to temporary facilities within the cathedral several years earlier due to extensive remodeling at the chapel. Several firemen were able to carry the reliquary containing the Shroud to safety before any flames could even reach the several layers of thick, bulletproof glass that completely surrounded it. We will see later, however, that the Shroud had a much narrower escape from a fire in 1532.)

STURP began its examination of the Shroud on the night of October 8, 1978, and by the time the scientists finished at 2:00 A.M. on October 14, the Shroud and its image had been probed in every nondestructive manner the team could devise. Knowing their time with the cloth would be limited, STURP project leaders had apportioned every available minute of the 120 hours for testing. Because they had to work around the clock, STURP members ate carry-out food and slept on cots whenever they got breaks; outside, five different police forces guarded the palace that temporarily housed the scientists and the object of their intense investigation.

The STURP team’s first act was to transfer the Shroud to a specially designed aluminum mounting frame that could be rotated through 360° and would thereby make testing easier. After the cloth was secured in the frame with small, polyethylene-coated magnets, a wire grid marked with coordinates was placed over the Shroud so the exact location of all tests and each thread or particle removed could be documented. Every action by every person was photographed, logged, and recorded on audiotape to ensure that all data could be accounted for and verified.12

Once the fabric was mounted, STURP members studied the cloth itself, the image on the cloth, the threads and their fibrils, even the foreign particles lodged within and between the threads. Imaging specialists took between five thousand and seven thousand photographs at various wavelengths of the light spectrum (including X ray, gamma ray, infrared, and ultraviolet). The cloth was scanned with a thermograph, which measures differences in the emission of infrared heat energy. Areas of the body image, the bloodstains, the background cloth, the thread fibrils, and the marks left by fire and water in 1532 were photographed extensively through microscopes.

Since all tests were nondestructive, samples of particles and thread fibrils were removed from the Shroud with sticky tape. A specially designed pressure-sensitive roller applied the tape to selected areas of the cloth. When removed, the tapes were stuck, adhesive side up, to microscopic slides and carefully identified. The back of the cloth was vacuumed to collect some of the loose debris, such as dust and pollen, that has collected on the linen over the centuries. Through visual and chemical tests, many substances contained on and in the cloth were identified, and the absence of other materials was confirmed. By the time STURP left Turin, the scientists had collected samples needed for the more than one thousand chemical experiments later carried out to determine “the nature of the image and blood marks, as well as the history of the linen, water stains, miscellaneous fibrils, particles and debris, and the presence of organic and inorganic pigments and vehicles, oxidants, reductants, and all known human means for creating the image on the Shroud.”13 The STURP team used every scientific testing method it could think of to inspect the image on the Shroud and gain a better understanding of its composition and characteristics. The studies revealed information never before suspected by allowing observation of features not visible to the human eye. This was the first necessary step in investigating how the image might have been formed.

All data collected in Turin were taken back to laboratories throughout the world for more detailed analysis. Interpretation of the results continues today as numerous scientific disciplines apply their expertise in an effort to explore and explain the Shroud image. Professions involved in evaluating the STURP data include nuclear and molecular physics, along with the fields of optics, spectroscopy, radiography, volcanology, and meteorology. In biology, the specialties of entomology, microscopy, botany, mycology, physiology, bacteriology, pathology, endocrinology, anatomy, immunology, and hematology have participated in the study. Investigation has also incorporated the chemical science disciplines of analytical, inorganic, organic, biological, physiological, geological, pharmaceutical, and textile chemistry.14

It is not necessary for lay readers to understand in detail the many scientific tests conducted on the Shroud. Instead, people need to grasp the broad scope of the scientific assault that has been directed at this one, very old piece of linen. In addition to tests already mentioned, investigation of the Shroud (both in Turin and in laboratories) has included three-dimensional analysis with the VP-8 Image Analyzer; computer-image enhancement and mathematical-image analysis; mapping or directional-function analysis; topographic imaging; reflectance spectroscopy at ultraviolet, visible, and infrared wavelengths; microdensitometry; macroscopy; fluorescent, phase contrast, and electron microscopic study; biostereometry; laser microprobe Raman spectroscopy; electron energy dispersive spectroscopy; microspectrophotometric transmission spectra; wet chemistry; cyanmethemoglobin and hemochromagen testing; protease lysis; generation of porphyrin fluorescence; and immunofluorescence.15 These words may not mean much to us, but they give no doubt that science has used every means available to shed light on the mystery of the Shroud.

As a result of the STURP investigation and the continual scientific study during the last twenty years—based on the voluminous data acquired from this examination, we can now shed an enormous amount of light on this debate, an overwhelmingly greater amount than those at the turn of the century had available to them. Moreover, the light that will be shed will contain not only an enormous amount of scientific information, but it will contain comparable amounts of medical, archaeological, and historical information.

There is so much about the Shroud of Turin that the general public is not aware of. A small portion of this has been introduced in the preceding pages. Much more is to come. As a result of the number and length of the worldwide exhibits of the Shroud of Turin occurring at the end of the second millennium, the discrediting of the radiocarbon dating of the Shroud, and the bringing to light of the voluminous amount of information learned about the Shroud since its examination in 1978, the debate and entire subject of the Shroud is today experiencing what one would call a resurrection. It has been not only resurrected but placed prodigiously on the world stage where everyone can learn of it. Despite the desires of its many skeptics, the Shroud image will not fade from view. He continues to challenge and enlighten us, the man of the Shroud, to agitate us into reconsidering some of the most important questions humankind has ever faced. These are all questions worth knowing. There is much at stake. With an open mind and a keen eye, let us begin our inquiry into the mysterious Shroud of Turin.



CHAPTER TWO

EXAMINATION OF
THE MAN IN THE
SHROUD


 

 

 

Numerous pathologists, anatomists, and doctors have studied the images on the Shroud of Turin, beginning with Drs. Paul Vignon and Yves Delage in 1900–1902. The study of the Shroud was advanced further during the 1931 and 1933 Shroud expositions, which allowed modern physicians to see for themselves the accurate wounds and blood flows displayed on the cloth. But the real scrutiny of science began in 1978 when thousands of photographs of the images and wounds were taken in all wavelengths, and samples from the Shroud were removed for further examination.

Based on all the various examinations through the present day, experts agreed that the Shroud depicts the frontal and dorsal imprints of an adult human male who was well proportioned and of average height and weight. This man suffered serious wounds, died during his crucifixion, then was covered with a linen burial cloth. According to these medical authorities, the anatomically flawless wounds and body images visible on the Shroud resulted from direct or indirect contact between the linen and the man’s corpse.

This chapter relates the specific findings of the most notable medical scientists (listed in table 1) who have studied the detailed physiological evidence contained in the Shroud image.1 To understand the many features discussed below, readers should refer to figures 2 and 3 and the individual photos cited throughout the following pages.

Table 1: Medical Examiners of the Shroud
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THE MAN’S WOUNDS


Facial and Head Wounds


The man on the Shroud has a mustache, beard, and hair that falls to his shoulders from a central part. His cheeks appear swollen, and the area below the right cheek contains a triangular-shaped wound.2 On close examination, his nose, which is bruised and swollen, shows a slight deviation that indicates the cartilage may be separated from the bone.3 Microscopic study also reveals that scratches and dirt are on the nose.4 The areas above and below each eye, especially the right eye, look swollen, and the face appears to have been beaten with a hard object (such as a fist or stick) and/or injured in a fall. The man’s eyes are closed, and small round objects seem to lie on top of them. (Chapters 3, 6, 9 and 10 discuss in greater detail the three-dimensional studies of the face and eye area; see fig. 6.)

A number of wounds are visible on the top, middle, and sides of the man’s forehead. Altogether, more than a dozen blood flows have been counted on the front of the head alone (see fig. 7). The blood marks associated with the frontal head wounds seem to run in different directions from their points of origin, which suggests the head was in different positions as the blood was flowing.

Circling the top and middle of the back of the head is another series of blood marks (see fig. 8). Since these scalp wounds are covered by hair, the exact number of blood rivulets is difficult to determine, but Dr. Sebastiano Rodante has identified as many as twenty separate blood flows on the back of the head (fig. 9), which brings the total number of head wounds to more than thirty.5 Like the frontal image head wounds, the dorsal blood flows also run in different directions, until they seem to stop along a concave line just below the middle of the head. Above this line, wounds can be seen in the middle and near the top of the back of the head. When considered with the wounds evident on the top, middle, and sides of the forehead, the head wounds give the impression that the man was wearing something like a cap made of sharp, pointed objects. Several physicians have noted that a cap made of thorns would produce head wounds identical to those on the man in the Shroud.6


Hand and Arm Wounds


The man’s left wrist has been wounded or pierced, and blood flows from the wrist area toward the left elbow. Although the right wrist is covered by the left hand, similar blood flows are also visible extending along the right forearm toward the elbow. As shown in figure 10, both forearm blood flows run in two nearly parallel streams, with one stream measuring approximately 65° from the horizontal axis of the arm and the other stream measuring about 55° from the horizontal axis.7 These unusual blood marks flowing from the wrists toward the elbows proved to be an important piece of evidence, helping physicians determine that the man on the Shroud had been crucified. During crucifixion, a victim’s hands would be higher than his head. Since the blood flows from the pierced wrists toward the elbows of the man in the Shroud, we know that his arms were elevated, not hanging at his sides, while his wrists were bleeding.

The two parallel streams running at slightly different angles from the horizontal are also significant. Because of the hanging position, a person being crucified can exhale only if he pushes himself up with his feet to raise his shoulders and expand the ribcage. This movement alters the horizontal axis of the arms by approximately 10° (see fig. 11). Pushing upward in this fashion would temporarily lessen some of the constant pain in the victim’s wrists and arms, but it would increase the pressure and pain in his feet. While this up-and-down motion was arduous, it did allow a crucifixion victim to breathe and forestall inevitable death—at least until he was too exhausted or in too much pain to push himself up anymore. Often, the executioners would break the legs of the crucified to stop this movement and hasten death. However, the legs of the man in the Shroud were not broken.


Scourge Marks


The man’s front and back, from shoulders to lower legs, are covered with an estimated one hundred or more scourge marks.8 These dumbbell-shaped patterns, which are most noticeable on the dorsal image, generally run parallel and diagonal across the body in groups of two or three (see fig. 12). Although all are approximately the same size, these scourge marks vary in intensity from light contusions to deep punctures, and close examination reveals the presence of blood in many of them.9

Because the scourge marks have two lobes (see fig. 13), these wounds must have been inflicted with a bifid instrument. The form and distribution of these marks led medical examiners of the Shroud to believe they were caused by a whip or cordlike device containing metal or some other sharp object at the end capable of tearing flesh. In particular, these wounds match, in size and shape, the Roman flagrum (shown in fig. 14).10 The flagrum, a whip used for flagellation, had pellets of lead (or sometimes bone) at the end of a pair of leather thongs. These unusual marks and their similarity to the flagrum led medical experts to conclude that the man in the Shroud must have been whipped or scourged.

Since the scourge marks are more visible on the dorsal view, physicians further believe the man was whipped from behind. The central point from which the blows radiate is a little higher on the victim’s right side than on his left, so two men probably carried out the beating; further, it seems the “scourger” standing to the right was taller and tended to lash more at the man’s legs in addition to his back. The scourge marks decrease in number and depth toward the ankle, where some fade into lines visible only under ultraviolet light.11 Since the man’s arms, head, and feet seem to be the only areas that escaped scourging, we can assume that either his arms were elevated above his body during the scourging, or that his hands were tied to a post or pillar in front of him while he was whipped from behind. There are so many scourge marks on the back of the man that they are easily the dominant feature of the dorsal image.
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Fig. 6. Small round objects are clearly visible over the man’s eyes in the three-dimensional image.
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Fig. 7. Number of forehead clots in reduced size.
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Fig. 8. Blood marks on the back of the head.

[image: images]

Fig. 9. Number of blood marks on the back of the head in reduced size.
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Fig. 10. Blood flows on arms and wrist.

[image: images]

Fig. 11. The main angle appears to be 65°, but there is evidence that at some stages the forearms were at 55°, indicating that the man of the Shroud sought to raise himself, probably continually, during crucifixion.


Chest Wound


On the right side of the man’s chest, a large side wound is apparent. This wound accounts for the most massive concentration of blood on the Shroud (see fig. 15), and all medical authorities cited agree that this large blood flow resulted from a postmortem wound. The blood from this wound appears to have oozed out and flowed due to the force of gravity, not driven by a pumping heart. Also, no swelling surrounds the side wound. Although this wound’s bloodstain is partly hidden by one of the patches sewn on the cloth to repair damage from the fire of 1532, so much fluid poured from this wound that it collected in a puddle along the small of the man’s back when he was placed in a horizontal position after death (fig. 16). Curiously, not all of this stained area is composed of blood; instead, this stain “very clearly shows separation of blood from a clear watery material.”12 While serum separated from blood may account for a portion of this stain, there is far too much watery fluid to be explained by the process of serum release from a blood clot. Forensic examination reveals that the blood and fluid from the side wound flows from an elliptical-shaped lesion approximately 4.4 cm long and 1.1 cm wide. The size and shape of this wound match excavated examples of the Roman leaf-shaped lancea, an instrument used by foot soldiers of the Roman militia.13


Shoulder Injuries


Two broad excoriated areas are present across the victim’s shoulder blades (fig. 12). These scrapes are consistent with surface abrasions caused by contact between skin and a heavy rough object.14 Because some of the scourge marks within this area are slightly different when compared to the clearly defined marks elsewhere on the body,15 the scourging must have preceded the shoulder abrasions. We know that many crucifixion victims were forced to carry their own crossbars to the execution site. Carrying such a large chunk of wood could easily have caused some of the man’s shoulder wounds, especially if he fell under the weight of the beam and was struck by the wood falling on top of him. The Shroud contains evidence consistent with such a fall or falls. Scratches, lesions, and abrasions on the front of the man’s knees have been revealed by white light photos (see fig. 17)16 and by ultraviolet fluorescent lighting.17 Microscopic examination of the Shroud image also discloses particles of dirt on the front of the knees, nose, and bottom of the feet.18 Being struck by the crossbeam during a fall may also explain some of the wounds on the back of the man’s head.
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Fig. 12. Back of the man covered with scourge marks, along with abrasions over the backs of his shoulders.
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Fig. 13. Scourge marks.
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Fig. 14. Roman flagrum with pellets of lead.

Some pathologists have identified another injury on the man that may or may not be postmortem. As he appears on the Shroud, the man’s arms have been forcibly bent so his hands cover the groin. To accomplish this, the shoulder girdle would have had to be broken or dislocated, a practice common to morticians when positioning a body for burial.19 In this procedure, the muscles between the neck and shoulder are massaged to release rigor mortis so the arms can be moved. Some medical investigators have noted that the man’s right shoulder is about five degrees lower than the left, a feature most apparent on the dorsal view.20 Dr. Pierre Barbet believes this indicates a dislocated shoulder, which may have occurred either during the hand-positioning at burial, when the victim fell, or when he was raising and lowering himself on the cross.21 If the man’s shoulder had been dislocated while he was still alive, that injury would have been another source of intense pain.


Leg and Foot Wounds


Detailed study of the lower extremities reveals two large blood marks on the front of the feet, the larger of which has a surrounding border that fluoresces under ultraviolet light.22

On the dorsal image, two bloodstained imprints of the feet are evident, with the right foot impression being more complete and showing the outline from heel to toes (fig 18). Some blood has flowed off the right heel area and onto the cloth. Medical experts agree that this large amount of blood resulted from a piercing wound to the foot23 and Dr. Robert Bucklin has identified the source of the blood flow: “a square image surrounded by a pale hole” in the metatarsal zone.24 From this wound, some blood runs vertically toward the toes, but most flows toward the heels and horizontally onto the cloth.25 This tells us the man was bleeding while in different positions—vertically while on the cross and horizontally when being carried after he was dead. The blood flow running toward the heels and onto the cloth, deeper in color, has been identified as postmortem.26 The most likely explanation for this postmortem bloodstain is that most of the blood that accumulated in the front and lower part of the foot while in the vertical position flowed from the wound after the piercing instrument was removed and the body was laid flat. The Shroud’s medical examiners have concluded that this piercing instrument must have been the nail or spike typically used for crucifixion. Since this foot wound (shown in fig. 19) is surrounded by the metatarsal bones, a large nail would provide the support necessary to prop up the victim’s weight.

When viewing the back of the man’s legs and feet, we see that the left foot and leg images are less defined than the right ones. In addition, the left heel is elevated above the right. These facts indicate that the left knee was flexed to some degree. While this is most apparent on the dorsal view, the left leg visible on the frontal image also appears slightly raised. In light of these findings, most pathologists contend that the right foot was placed directly against a flat surface, while the left leg was bent at the knee and the left foot rotated to rest on top of the right foot. With a body in this position, a single nail driven between the metatarsal bones could affix both feet in a stationary position.


WOUNDS DEPICTED ON THE SHROUD
ARE THOSE OF A HUMAN BEING

After pathologists and other physicians who examined the man in the Shroud considered the body’s position and condition, wound locations, and instruments used to inflict the injuries, they concluded that his many wounds reacted exactly as a living human being’s would. When people are similarly injured, their bodies respond in specific and identical ways; for example, puncture wounds always bleed in the same manner, and abrasions undergo the same physical processes on all people. In the case of the man in the Shroud, the wounds are so anatomically accurate that the details are startling in their precision.

As an example, the wounds in the man’s wrists clearly demonstrate the natural physiological reactions of an actual human body. For centuries, people believed that crucifixion victims were nailed to crosses through the palms of their hands. No doubt this perception stemmed from the many artistic representations of Jesus’ crucifixion in such a manner. In fact, those who have doubted the Shroud’s authenticity pointed to the absence of hand wounds as proof that the man in the Shroud could not be Jesus. Artists who depicted the crucifixion were inspired not by an understanding of physiology but by the words in the Bible: the Gospels state that Jesus’ “hands” were pierced.27 In actuality, the original Greek word used in the Gospels is cheir, which also means wrist and forearm.28

Medical experiments first conducted in the 1930s and repeated since then have proved that it is anatomically impossible for a person to be nailed to a cross through the center of the palms. The upper extremities cannot be anchored because the body’s weight causes the nail to tear through the flesh of the palm. In 1968, when excavating a site at Giv’at ha-Mivtar northeast of Jerusalem in a Jewish cemetery of the Second Temple period (the time of Jesus), archaeologists unexpectedly discovered the only known remains of a crucifixion victim. Professor Vassilios Tzaferis, the archaeologist with Israel’s Department of Antiquities who excavated the site, determined that the man, called Yehohanan, had been nailed to the crossbeam through the flesh near the wrists, as evidenced by a scratch found on the wrist end of the man’s right forearm radius bone. Tzaferis concluded: “The scratch was produced by the compression, friction, and gliding of an object on the fresh bone. This scratch is the osteological evidence of the penetration of the nail between the two bones of the forearm, the radius and ulna.”29 The friction and gliding to which Dr. Tzaferis refers resulted from the up-and-down motion discussed earlier: In order to breathe, crucifixion victims pushed themselves up and down until the executioners broke their legs. The remains found in the Jerusalem cemetery showed that both of this man’s legs had been broken by a single strong blow.30
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Fig. 15. The side wound
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Fig. 16. Blood and watery fluid from the side wound puddled along small of back.
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Fig. 17. Scratches and cuts on the left knee.
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Fig. 18. Dorsal image of the feet.
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Fig. 19. Location of the nail wound in the foot.
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Fig. 20. Location of the nail wound in the Space of Destot.

What does all of this mean? The locations of the wrist wounds on the man in the Shroud are anatomically accurate, yet only in this century did scientists learn through experiments and previously unknown remains that crucifixion victims were not nailed through the palms, as is commonly depicted in art. The locations actually constitute points of authenticity for they match those of another first-century crucifixion victim.

Some critics also doubted the Shroud’s authenticity due to an Old Testament passage that says, “A bone of him shall not be broken,”31 and the wrist area contains many small bones that could easily be broken. However, medical experiments would also explain this concern as well as answer, perhaps, the most puzzling feature of all concerning the hands. This visible feature is the apparent absence of the man’s thumbs. When Dr. Barbet conducted experiments with cadavers to see what would happen when he drove a nail into the exact wrist area indicated on the Shroud, he discovered that the nail diverted upward into what is called the Space of Destot. When struck with a few more blows, the nail pushed aside the four bones surrounding the Space of Destot so the space widened and allowed the nail to pass freely through the flesh without breaking any wrist bones (fig. 20). Much to Barbet’s surprise, driving the nail still further caused the thumb to contract spontaneously inward toward the palm. He found a simple explanation for this previously unknown physiological phenomenon: When a nail is driven into the Space of Destot, the median nerve controlling the thumb is injured and stimulated, automatically causing the thumb to contract inward and lie across the palm. Injury to the median nerve, then, would account for the anatomical reaction visible on the Shroud.32

When searching through centuries of artistic tradition, you might find one or two portrayals of Jesus’ crucifixion that show nails in the wrist area, but no known work of art both depicts nails through the wrists and the absence of thumbs. The image on the Shroud is unique because the wrists and hands are anatomically precise in their illustration of crucifixion wounds, even though knowledge of where crucifixion victims were nailed and what would happen to their thumbs was not known until this century. At minimum, these anatomical facts are recognized by medical examiners to be the spontaneous and natural reactions of a real human being who has been crucified. Moreover, these anatomical characteristics could be unique points of authenticity as the image and burial garment of the historical Jesus Christ, for there is no depiction or reference in all of history like this of Jesus, or anyone else.

That the Shroud covered an actual person is further substantiated by the fact that actual blood is present on the cloth. This determination was made throughout this century by physicians and other scientists who studied the characteristics, forms, and configurations of the Shroud’s wounds and blood flows.33 During the 1978 testing conducted by STURP, fibril samples were removed from various bloodstained locations on the cloth. The following list summarizes the tests that led STURP to the conclusion that real blood is present on the Shroud:


• High iron content (in heme-bound form) in bloodstained areas detected by X ray fluorescence tests;

• The spectral fingerprint of blood revealed by reflection spectra;

• Indications of blood from microspectrophotometric transmission spectra;

• Characteristic generation of porphyrin fluorescence disclosed by ultraviolet imaging (porphyrin is a derivative of hemoglobin);

• Positive hemochromagen tests;

• Positive cyanmethemoglobin tests;

• Positive detection of bile pigments;

• Positive demonstration of protein;

• Positive indication of human albumin in immunological tests;

• Positive results from protease tests (an enzyme responsible for protein metabolism in living organisms), indicating that protein was broken down into its essential amino acids;

• The forensic judgment of the appearance of various wounds and blood marks by STURP chemists;

• The matching appearance of microscopic Shroud samples with control fibers that contained known blood.34



Not only are all the above tests consistent with the presence of blood, but venous blood flows can even be distinguished from arterial blood flows in some of the bloodstains on the man’s forehead. In general, venous blood appears denser and darker red, and it flows more slowly than arterial blood. In large wounds or wounds that puncture a vessel and produce a large blood flow, venous blood slowly thickens as it descends because it takes a few minutes for the coagulation process to begin and a clot to form. The large epsilon-shaped clot in the middle of the man’s forehead is a good example of a large venous blood flow. Smaller examples of venous blood marks are found in wounds numbered 9, 12, and G3 in figure 7. In contrast to blood from a vein, arterial blood spurts from a wound, driven by the pumping action of the heart. Wound number I in figure 7 is a good example of an arterial blood flow.35

Dr. Rodante, who has made one of the most extensive studies of the forehead wounds to date, has identified the origins of many of the head wounds based on the size or coagulation pattern of blood flows on the skin. (The arterial or venous origins of blood flows matted in the hair, and not free-flowing on skin, are impossible to determine.) As examples, the epsilon-shaped forehead clot lies exactly over the frontal vein, while the arterial wound numbered AI in figure 21 precisely corresponds with the frontal branch of the superficial temple artery.36 According to Rodante, “The perfect correspondency of the forehead clots imprinted on the [Shroud], overlaying as they do the vein and the artery in mirror image, gives us the certainty that the linen covered the corpse of a man, who, while living, suffered the lesion of these blood vessels.”37

Running from the side of the head toward the middle of the forehead (see fig. 22), the frontal branch of the superficial temple vein appears alongside the superficial temple artery. Since the wound numbered A3 on the right side of the man’s forehead lies slightly higher and closer to the center of the forehead than wound AI does, A3 must correspond to the superficial temple vein.38 These examples of distinctly venous and arterial wounds indicate that the injuries evident on the man’s image could have occurred only on an actual human body.

Regardless of technique, no artist, especially one working in the Middle Ages, has ever represented the distinction between venous and arterial blood so accurately. In comparison to the Shroud’s realism, fig. 23, a medical illustration of wounds drawn in the 1400s, shows how poorly blood flows were understood at that time. In fact, the difference between arterial and venous blood was not even discovered until 1593, more than 230 years after some allege that the Shroud image was painted.

The epislon-shaped clot on the man’s forehead contains another realistic detail. As the blood flow descended, it broadened and changed course twice. Physicians believe this was because forehead muscles spontaneously contract when they are injured. The forehead, temple, and scalp contain a web of nerves that is highly sensitive to pain.39 Thus, contracting forehead muscles would be a natural reaction to the intense pain caused by having more than thirty head wounds.

The strikingly realistic scourge marks, too, could only be the result of actual wounds inflicted on a real human being. When photographed, then enlarged and studied under the microscope, each mark reveals a slightly depressed center and raised edges.40 Even more startling was the discovery that a “halo” of lighter color surrounds the scourge marks when they are viewed under ultraviolet light.41 When STURP scientists John Heller and Alan Adler chemically tested the material within these halos, they found it to be blood serum.42 Furthermore, when these lightly colored halos were photographed under ultraviolet light, they fluoresced—a clear indication of the presence of blood serum.43 According to Adler, the upraised edges, indented centers, and serum surrounding the scourge marks illustrate exactly the process called syneresis, which happens when a blood clot forms and then retracts.44 Blood remains whole for only a few minutes after it emerges from the body and then quickly begins to coagulate. During coagulation, red blood cells and serum separate; the red cells bond to form a blood clot, which then retracts in the wound. As the clot shrinks to a slightly smaller size, the serum is squeezed out and settles around the edge of the wound.
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Fig. 21. Venous and arterial bleeding can both be found on the head wounds.
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Fig. 22. Location of the superficial temple artery and vein.
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Fig. 23. This medical illustration of wounds from the fifteenth century shows how poorly they were understood even a century after the Shroud was allegedly painted and first known in Europe.

None of the unique scourge mark features are visible on the Shroud with the naked eye. The indented centers and raised edges are perceptible only when these areas of the body image are photographed and enlarged, then examined under a microscope. Ultraviolet light and fluorescence testing are needed to show the serum-fluorescing borders and to observe that scratches and cuts invisible to the unaided eye accompany the scourge marks. These findings are highly significant because they prove that the Shroud could not have been created by an artist in the Middle Ages. A medieval artist would not have had access to photographic equipment, a microscope, or an ultraviolet light source because none of the tools would be invented for several more centuries. There are more than one hundred scourge marks on the man in the Shroud. The inaccurate representation of just one of them would reveal an unnatural physiological reaction and expose the work as an artistic creation! Why would an artist bother to encode such minute details anyway, since no one else could know they were there and appreciate his cleverness? We can only conclude that the scourge marks are not the product of an artist but are, instead, evidence of the natural processes of an actual body.

In addition to the halos around the scores of scourge marks covering the body, lightly colored and fluorescing borders surround many of the major bloodstains, specifically those wounds on or near the front and back of the head, the lower lip, the lower left wrist and arm, the side of the ribcage, the small of the back, and both sides of the feet.45 These halos around the larger wounds have also been identified by scientists as blood serum. The presence of serum around the wounds means the Shroud’s bloodstains are composed not only of real blood, but of whole blood. Other studies of bloodstained fibrils confirmed the presence of bile pigments, serum-type proteins (such as albumin), and nonheme proteins adjacent to blood stains—all of which are indicators of actual bleeding wounds.46 Even more recent tests by Fourier Transform Infrared (FTIR) microspectrophotometry and ultraviolet-visible spectrophotometry confirm these findings by identifying the presence of bilirubin in blood samples and yellow serum—coated fibers from the Shroud.47 Dr. Adler states that the ultraviolet photographs of the man in the Shroud reveal that “every single blood wound shows a distinct serum clot retraction ring.”48

From the tiny scourge marks to the large lesions, the bloodstains and wounds evident on the Shroud demonstrate the characteristic syneresis process that occurs when whole blood coagulates as a person bleeds. Many years before STURP went to Turin to study the Shroud with modern scientific equipment, physicians had suspected that the wounds and blood flows were comprised of actual coagulated blood.49 For example, in the 1930s, Dr. Barbet emphasized: “The thing which immediately strikes a surgeon . . . is the definite appearance of blood congealed on the skin, borne by all the blood-marks” (italics are Barbet’s).50 Barbet and many others hoped that one day rigorous testing could be performed on the Shroud to confirm his suspicions; specifically, he called for chemical testing and studies with spectroscopy, photography in light from different regions of the spectrum, and radiography.51

In 1978, STURP scientists conducted these tests, plus many others Barbet could not have imagined, which did much more than confirm Barbet’s observations. Spectrophotometric studies, for instance, revealed that the bloodstained areas possess the spectral characteristics of human hemoglobin.52 Drs. Adler and Heller obtained positive results when they tested bloodied fibrils for human albumin and human whole blood serum.53 Working in Italy, Dr. Baima Bollone and colleagues used fluorescent antibodies to demonstrate the presence of human blood on threads removed from the Shroud. They even concluded that the blood is type AB. Using antiserums to test trace materials left in the fibrils’ test tubes, Bollone also learned that the Shroud contains human immunoglobulins.54 It was announced in 1997, after examining two blood samples taken from the Shroud at the back of the head, that Dr. Victor Tryon of the University of Texas found human DNA with both X and Y chromosomes present in the samples. This also confirmed that the samples were those of a human male. In addition, he found that the DNA was very degraded, which is consistent with ancient DNA.55

One other feature of blood chemistry pertinent to the Shroud is noteworthy. When blood is exposed to open air, it is normally converted to methemoglobin, a compound that results when hemoglobin is oxidized. This process—witnessed by anyone who has ever removed a bandage—turns the color of blood from red to brown. Blood will turn black in a matter of days. Blood that is at least six hundred years old should be very dark! How, then, do we explain why the blood on the Shroud is reddish in color? Simply, it is more red than brown because the blood comes from a man who has been severely scourged, beaten, and crucified.

Most, if not all, physicians would agree that crucifixion victims have great difficulty breathing, which causes their blood to become oxygen depleted. Hemoglobin that has already been oxidized (methemoglobin) has an orange-brown color. Most, if not all, physicians would also agree that the extreme pain throughout the body from a crucifixion would cause the victim to suffer “traumatic shock.” Traumatic shock leads to hemolysis, a condition in which red blood cells are broken down and their hemoglobin is released into the surrounding fluid or plasma. Hemolyzed blood appears more transparent; has a richer, redder color; and contains high levels of bilirubin picked up as blood passes through the liver. Bilirubin, the principal orangish pigment in bile, is a breakdown product of hemoglobin produced in large quantities in cases of violent deaths.56 When this hemolyzed blood then clots, its hemoglobin is exuded into the serum that seeps around the clot; red blood cells that have not been broken down stay behind in the clot itself.57 What we see on the Shroud is a blood exudate that has a very high content of bilirubin (orangish-yellow) and methemoglobin (orangish-brown). When blood of this composition ages over time it darkens to red.

The blood chemistry of the man in the Shroud, therefore, corroborates what the body’s pathology tells us: he was beaten, severely scourged, crucified, and eventually entered a state of traumatic shock. Dr. Heller summarized the findings of STURP and other scientists this way: “It was evident from the physical, mathematical, medical, and chemical evidence that there must have been a crucified man in the Shroud.”58


UNIQUE METHOD OF TRANSFER OF
BLOOD FROM BODY TO THE CLOTH

The man in the Shroud suffered well over 130 different injuries, which can be categorized into five main groups: scourge marks, side wound, head wounds, feet wounds, and wrist wounds. The injuries were inflicted at different times, with the scourging first, followed by the head wounds, the crucifixion nail wounds in the wrists and feet, then the postmortem side wound. The direction of the blood flows from the side and feet wounds was further influenced when the body was carried in a horizontal position after death.

Since the crucifixion alone would have lasted a few hours, physicians conservatively estimate that the bleeding from the various wounds went on for a period of four to twelve hours. This means the blood transferred to the Shroud varied in age from relatively fresh postmortem coagulated blood to blood that was up to twelve hours old. Yet, amazingly, all of the bloodstains transferred to the cloth in a way that has never been recorded anywhere else in history. The blood marks correspond perfectly with the natural physiological reactions of a bleeding human body that has been in changing positions. Ranging from the large side wound to the tiny scourge marks, the realistic wounds represented on the Shroud are anatomically flawless.

After examining the Shroud, Dr. Barbet was among the first to notice the unique transfer of bloodstains to the cloth. As a battlefield surgeon, Barbet had seen countless dressings removed from soldiers’ wounds; these dressings covered injuries in various stages, ranging from fresh to several days old. In all of his experience, never had he removed a dressing that showed the exact form of the underlying wound with such clean outlines. Anyone who has ever removed a tissue or bandage from a cut can attest to this same phenomenon: the blood on the bandage is not a mirror image of the corresponding lesion. Commenting on the unusual correspondence between the blood on the Shroud and the man’s injuries, Robert Wilcox summarized efforts to reproduce the kind of blood marks seen on the Shroud:


Paul Vignon and Pierre Barbet found, after many attempts, that it was impossible to transfer blood to a linen cloth with anything like the precision shown on the shroud. If the blood were too wet when it came into contact with the cloth, it would spangle or run in all directions along the threads. If it were not wet enough, it would leave only a smudge. The perfect-bordered, picturelike clots on the shroud, it seemed, could not be reproduced by staining.59



The full significance of this unique transfer of bloodstains will be discussed in chapters 10 and 11. For now, it is sufficient to state that the bloodstains could not have been encoded on the Shroud simply by direct contact between a bloody body and a linen cloth surrounding it. While this may seem to point away from the Shroud’s being an actual burial cloth, it may, in fact, point toward something truly miraculous.


DEATH BY CRUCIFIXION

As stated earlier in this chapter, pathologists and other physicians are convinced the man in the Shroud was crucified. The wounds in the wrists and feet, along with the parallel blood flows on the arms produced as the man pulled himself up to breathe, confirm this. The identification of serum around the vertical blood flows at the wrist wound and arm also indicate the blood bled and coagulated while the man was in the vertical position. Other pieces of evidence contained on the Shroud also corroborate a crucifixion: the man’s abnormally expanded ribcage and enlarged pectoral muscles appear drawn in toward the collarbone and arms;60 the upraised left leg was bent so that the left foot was apparently placed on top of the right foot; and the man was beaten and whipped.

Several physicians have discussed the exact cause of death resulting from crucifixion. Most believe it involved asphyxia—that is, difficulty in exhaling—or some other respiratory problem caused by a lack of oxygen, accompanied by or related to cardiac failure or to complications from shock and pain. Muscle spasms, progressive rigidity, and the inability to exhale would also contribute to the cause of death. When a man is hung by his arms, the pectoral muscles contract around the lungs; to exhale, the victim must strenuously and continuously work to raise himself up and expand those muscles. The pain from this pushing would be intense and constant, especially for the wrists, arms, and feet. Tremendous pain can exhaust a person and is often accompanied by excessive sweating, which causes the body to lose vital fluids and minerals that regulate heartbeat. Eventually the victim goes into a state of shock. Hence, a series of different physiological events contributes to death by crucifixion. Everyone who has written about this form of execution describes it as a gruesome and horrible type of torture. If the victim were lucky, death would come within a few hours, but some lasted as long as two or three days before dying.61

All medical authorities who have studied the Shroud agree the man died while on the cross. This is first indicated by the side wound, which we know was inflicted after death. The blood from this wound shows patterns that indicate the man was still in a vertical position when he received it. The side wound blood is darker and more copious than that from the other wounds, and it is interrupted by patches of a clear, watery fluid.62 Although they differ somewhat in their explanations of this blood and water, most experts believe the blood came from the heart and the watery fluid from the pleural cavity in the chest.63 Dr. Bucklin, who summarizes the slightly divergent opinions of pathologists, thinks that the most realistic interpretation is that the watery fluid came from the pleural spaces and, perhaps to some extent, from the pericardial sac surrounding the heart, while the blood came from a piercing wound to the right side of the heart.64 The side wound is located between the fifth and sixth ribs. An instrument such as a lancea thrust upward into this ribcage region would have pierced the right auricle of the heart, which is only about three inches from the chest surface and fills with blood on death (fig. 24).

[image: images]

Fig. 24. Location of the spear wound on the man in the Shroud.

Further evidence of the man’s death on the cross is found in the numerous identifications of rigor mortis apparent on the Shroud image.65 Rigor mortis develops because of complex chemical processes that cause all body muscles to stiffen. The actual stiffening typically begins four to six hours after death and continues for another twelve hours. Once complete, rigor mortis gradually declines over the next twelve to twenty-four hours and the muscles relax again. The onset of rigor mortis can be accelerated by muscular exertion before death, an elevated body temperature, or warm weather.66 In cases where physical activity has been strenuous and intense, as would be the case in a crucifixion, rigor mortis can set in immediately after death, especially in a hot climate.67 If the corpse were then placed in a cool environment, such as a tomb, rigor mortis would tend to remain longer.

When looking at the back of the man’s legs and feet, we see that his left leg is raised slightly and that both feet, especially the right one, are flat and pointed down. For the lower extremities to have remained in such an awkward position indicates that rigor mortis set in while the man remained crucified.68 Moving up the back of the man, we notice that the thighs, buttocks, and torso are not flat, but instead are stiff and rigid. If rigor mortis had declined and the muscles had relaxed, these parts of the body would appear flatter and wider.69 On the frontal image we see the chin drawn in close to the chest and the face turned slightly to the right. For the head to remain in this position inside the burial cloth without rotating further to the side requires the presence of rigor mortis.70 The man’s expanded ribcage is a sign of asphyxia, and the enlarged pectoral muscles drawn in toward the collarbone and arms provide evidence that the man had been pulling himself up to breathe.71 That these parts of the body remained in such positions further indicates that the onset of rigor mortis occurred while the man hung suspended.72 Rigor would also maintain the thumbs in the positions held during crucifixion.73

When we compile all the information about the wounds on the man in the Shroud with the knowledge that they were inflicted over a period of several hours, we can reconstruct what happened to him with some accuracy. Most likely, he was first beaten about the head, which caused swelling, bruises, and lacerations on his head and face. The scores of scourge marks all over his body attest to a whipping. Something made of sharp, thornlike objects placed over his head caused numerous piercing wounds on the front, top, and back of the head. Some of these wounds could have occurred from being struck on the head after the thornlike objects were placed over it. Other head wounds may have resulted from falling and being struck in the head by the crossbeam often carried by victims to the execution site, or from scraping his head against the cross when he pushed himself up and down to breathe. The shoulder abrasions could also have been imposed as he carried the crossbeam or later scraped his back during the up-and-down breathing motion. If some of these injuries were suffered while the man carried the crossbar, they may have occurred at the same time the victim apparently fell, as evidenced by the dirt in the nose and knee areas, as well as the scratches and cuts detected on his nose, cheek, knee, and leg. Such dirt and scratches suggest the man had been unable to break his fall with his hands. With a crucifixion crossbeam weighing an estimated one hundred pounds, it is reasonable to assume that victims fell frequently, especially since they were no doubt in a weakened condition already.74

The man’s foot and wrist wounds were next inflicted by large nails driven through his flesh between the metatarsal and wrist or forearm bones to anchor him on the cross. The crucifixion alone would have taken several hours. From the two parallel streams of blood flows, the expanded ribcage, the enlarged pectoral muscles drawn in toward the collarbone and arms, and the taut legs and buttocks, we can observe this victim was pushing and pulling himself up to breathe. In addition, he likely incurred two more especially painful experiences. The median nerve, which controls the thumb, is not only a motor nerve, but is also a great sensory nerve.75 It would be excruciating for this nerve to be lesioned by a nail, and the pain would only be aggravated further when the man pulled himself up to breathe.76 Also, the forehead, temple, and scalp contain a rich supply of nerves whose sensitivity is among the most painful in the body.77 The infliction of more than thirty different wounds about the head would have contributed even more pain and agony than a typical crucifixion. After he was dead, a spearlike weapon thrust into his right side pierced his heart, causing blood and watery fluid to escape.

All of the data gleaned from extensive study of the pathology evident on the Turin Shroud tells us this piece of linen was wrapped around the corpse of a man who was crucified and died while still nailed to a cross. We also know that the man’s corpse lay inside the burial linen for no more than two or three days. Had he been there longer, decomposition stains would be present on the cloth, but the Shroud contains no signs of bodily decomposition. It is also noteworthy that the bloodstains remain unbroken and unsmeared and appear to be exact mirror images of the man’s wounds. This tells us that the blood marks could not have been transferred to the Shroud through direct contact between the body and the cloth alone; instead, some other process must have been at work.



CHAPTER THREE

THE IMAGES ON
THE SHROUD


 

 

Largely due to the efforts of STURP members prior to and since the days in Turin, the majority of the Shroud’s unique features have been unlocked. The enigma of the body image could be penetrated only when technological advances supplied the required equipment and a collection of talented scientists was organized to wage the campaign needed for such extensive investigation. STURP’s findings will be the focus of this and the following two chapters. At the center of this discussion lie the unprecedented characteristics of the body images and blood marks. These features combine to make the Shroud of Turin a truly extraordinary object that is far more complex than history ever imagined.


THE BODY IMAGE IS A NEGATIVE

Before explaining the image characteristics uncovered with modern technology, we have to back up one hundred years. While the scientific equipment available today could not even have been imagined in the last century, one important imaging instrument did exist—the camera—though it was primitive by our standards. In 1898, the first remarkable discovery pertaining to the Shroud accidentally emerged when Seconda Pia, an award-winning amateur photographer and attorney, was allowed to photograph the Shroud. When Pia developed his film, he became so startled by what he saw that his trembling nearly caused him to drop the heavy photographic plate. He was the first to witness the “negativity” of the body image. This stunning revelation provided the earliest clue that a great deal of information invisible to the human eye was somehow encoded within the cloth. It would be another eighty years before scientists began to realize just how much hidden evidence the Shroud actually holds.

[image: images]

Fig. 25. Positive image of the face revealed by the photographic negative.

[image: images]

Fig. 26. Negative image of the face on the cloth.

As Pia watched the photographic chemicals do their work, a highly detailed picture of a man emerged, an image comprised of precise shadowing and light/dark contrast that suggested depth. When the Shroud is seen with the naked eye, the body image looks blurred and lacks clarity. Its straw-yellow color blends in with the background linen so the eye sees very little contrast, especially if the observer is standing near the cloth. Only on a photographic negative do the sharp details leap out to compose the realistic picture of a crucified man, a picture so distinct that the man’s features, posture, and wounds are unquestionably visible.

It has long been an accepted scientific principle that a negative of a negative always produces a positive. With Pia’s discovery, Shroud scholars realized the body image seen with the unaided eye is itself a negative that becomes a positive image only when photographed. On the photo negative, light and dark areas, as well as left and right sides, are reversed when compared to the Shroud image that is naturally seen. Since all photographs work this way, we can easily visualize this by thinking of any photographic negative. Blond hair appears black, and objects on the left side of a photographed scene appear on the right side of the negative. Although most photo negatives appear ghostlike and unnatural, the Shroud photo negative discloses an image of realistic clarity, as with a photo positive. As a specific example, many of the scourge marks that cover the man on the Shroud are invisible to the naked eye, but we can see scores of them on the photographic negative because it contains such minute and specific details.

This century-old discovery raises important questions. How did this phenomenon happen? Since this concept of photonegativity would be recognized only when the science of photography was invented in the mid–nineteenth century, how could a medieval (or earlier) artist be responsible for the image on the Shroud? How could a medieval artist grasp such a concept, and for what reason? Or could an artist possibly create this negative image by mistake? He would have to produce, on the naked-eye negative, the proper density and shading, as well as the fuzziness that hides the actual clarity of the image, and do it all in reverse. In addition, he’d have to imagine and then encode the numerous but minute details that would remain invisible for centuries to come. To make matters even more difficult, since the alleged artist couldn’t see the real positive image that appears only through the photographic process, he’d have no way of knowing whether he got it right.


THE BODY IMAGE IS SUPERFICIAL

One of the discoveries that emerged and astonished scientists in the early 1970s was the superficiality of the image. The Shroud cloth consists of countless woven threads, each one consisting of countless fibrils. The Shroud body image lies only on the very topmost fibrils of the threads. The thread fibrils composing the body image are straw yellow in color, yet the color does not penetrate into or between the threads. Instead, the color resides only on the top two or three fibrils that make up the threads. To use an analogy, if you view your arm as a single Shroud thread, the yellow-colored body image would rest on the hairs of your arm. Further, where two fibrils cross, one over the other, there will be a white spot on the lower fibril. This tells us the mechanism responsible for encoding the color did not penetrate down to underlying fibril surfaces.

Another unusual characteristic related to the image’s superficiality is the uniformity of color: body image fibrils are basically identical in terms of the degree or intensity of straw-yellow color they possess (see fig. 27).1 Any differences in intensity between different parts of the body image are due solely to the number of yellow-colored fibrils concentrated in a given area. Although certain parts of the image may appear to be darker, they do not actually contain a darker yellow coloring; rather, the darker appearance results from a greater number of colored fibrils in that particular location.

The implications of these findings are highly significant. If a paint, dye, pigments, or any other type of painting medium was used to create the figures on the Shroud, the images could not remain on only the topmost fibrils of the linen’s threads. Any liquid painting substance would naturally soak into the threads, and the fibrils would consequently become matted together. On the Shroud, however, each colored fibril is distinct from all others, and fibrils do not adhere to one another.

Another important implication of the images’ superficiality also relates to the hypothesis that the Shroud is a medieval painting. Because the many fibrils that make up a single thread are too fine to be distinguished by an unaided human eye, and because each fibril has been individually encoded with color, to see them a painter would need a microscope—several centuries before the instrument was invented. And because the individual image fibrils have been superficially colored, a painter would need to use a paintbrush with a single bristle. The finest paintbrushes known are made of sable hair, but even a single sable hair is thicker than a linen fibril. In addition, a painter would need the skill not only to paint each fibril separately, but also with the same intensity.

[image: images]

Fig. 27. Photomicrograph of the body image on the nose.

[image: images]

Fig. 28. Computer scan of the face showing complete lack of directionality.

The painting theory has another serious problem relevant to this discussion. When the Shroud is viewed at close range by the naked eye, the straw-yellow body image cannot be differentiated from the lighter yellow background cloth. To see the man’s figure, a viewer must stand six to ten feet away from the Shroud. This phenomenon is due to the fact that the human eye automatically enhances the edges of objects to help the brain make sense of the multitude of things it observes. Since the Shroud image lacks sharp boundaries and is so faint, the human eye and brain cannot compose a picture of the image until they move some distance from the subject and can enhance the image’s edges. Thus, our poor artist would have had to stand six feet away even to see what he was doing!
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