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In an article recently published in Thermochimica Acta, Ray Rogers claims that certain results and observations from procedures that he performed on Shroud samples “prove that the radiocarbon sample was not part of the original cloth of the Shroud of Turin.”1  While I welcome the relative increase in publicity regarding the authenticity and study of the Shroud of Turin which his article generated, Rogers has not proved his claim.  And, although his repair hypothesis is neither in conflict or inconsistent with the hypothesis developed by myself and Dr. Arthur Lind, or many other hypotheses, Mr. Rogers doesn’t seem to have presented any palpable or convincing evidence to support his above claim.
The most direct evidence that the radiocarbon sample was part of a repair or patch would come from the cloth itself.  The Shroud was most recently examined for more than a month in November of 2002, but no sign of a repair was found when the radiocarbon site was specifically examined.  Of course, the Shroud was also examined in 1997 by a group of scientists after a fire burned the dome off the chapel in which the cloth was kept.  Dr. Alan Adler was among those scientists.  Since he had wondered whether the radiocarbon sample may have been part of a repair, he also specifically examined this area, but did not conclude it had been repaired.2  Of course the radiocarbon site was also observed for many hours by numerous participants when  the sample itself was removed in 1988.  If any visual evidence existed that the site was not part of the original cloth, any number of the qualified participants would have spoken up.

In 1978, at least 20 or more members of STURP examined the Shroud in various ways for 120 hours.  Neither they nor any of their Italian colleagues observed that the radiocarbon site wasn’t part of the original cloth, and since this site was so close to the Raes site, we know it was obviously examined by many scientists.  Moreover, 5,000 – 7,000 photographs of the Shroud were taken at this time in various wavelengths and magnifications, but no such photographs or microphotographs indicated such a repair.

In 1973, when the Raes sample was removed along with other procedures on the Shroud, none of the numerous participants observed a repair, and we know this general area was specifically examined and photographed.  I observed an excellent photomicrograph of the Raes site and the surrounding area taken in or after 1973, but before 1988, that can be found in the Centro Museum.  This photomicrograph was greatly magnified and clearly covered the location that became the radiocarbon site in 1988.  This photomicrograph makes it very clear that the radiocarbon site is part of the Shroud.
In the last couple of years various parties have been claiming that medieval restorers could make repairs to textiles in a way that could fool the naked eye.  For purposes of debate, let us assume this is true.  However, a second assumption is still required to support Rogers’ above assertion, i.e. that such an invisible repair was made on the Shroud at the radiocarbon site.  Such a repair would stand in stark contrast to the numerous other repairs performed on the Shroud, which are easily visible with the naked eye (and were performed after the 1260-1390 age range erroneously attributed to the Shroud.)  Yet, in this case, the argument that such a masterful repair was made to the Shroud also requires a third assumption—that this repair was also kept secret for some reason from the public and from all historical record.  There would certainly be no need to keep this a secret from the public or from any private records among the owners, or any number of church officials or members, or by the masterful restorer(s).  To repair the Shroud is certainly nothing to be ashamed of.  On the contrary, it would be something to be proud of.  Assuming the repair was so excellent that no one (to this day) could even see where it occurred would be something to be very proud of.  In light of this there should have been some record, as there was with most events involving the Shroud, among the notable and numerous Savoy family records, or by any other owners, custodians, priests, monks, nuns, or textile specialists or restorers.

The question of whether an assumed secretive repair was made that would fool the naked eye is actually a secondary issue.  Even if you make all three assumptions (the last two of which are clearly unwarranted), they still do not address the two overriding issues required to be overcome to prove a repair hypothesis.  One overriding question is whether such an assumed secretive repair can also fool photomicroscopy.  Medieval restorers would not have had such extensive magnification abilities or techniques and would not be able to repair cloth in a manner that would be undetected by subsequent magnification, as the Shroud has been clearly subjected to.  Photomicroscopy at the radiocarbon site does not indicate such a repair on the Shroud; it clearly shows that this site is a continuation of the larger cloth (nor does Rogers illustrate, cite or allege in his paper that photomicrographs supports his conclusion).3
Furthermore, there must have been a hole of some kind that required a patch or new material to be placed over it.  Moreover, the patch or added material must be attached to the larger Shroud in some permanent manner.  Even if you assume that some form of secretive invisible to the naked eye type of patch or “reweave” was made at the radiocarbon site, it must have been attached to the larger Shroud in some permanent manner that would have survived the very real stress, stretching and pull caused by the Shroud having been rolled repeatedly and stored on a spool for over 400 years.  In 2002, the backing cloth was removed which had been attached to the Shroud for centuries.  An examination of the back of the cloth confirmed what the many previous examinations, photographs and photomicrographs of the front of the Shroud revealed — that the Shroud had not been patched at the radiocarbon site.  The words of Dr. Mechtild Flury-Lemberg, one of the world’s leading textile experts on ancient textiles and the Shroud of Turin, and who specifically led the examination and restoration of the Shroud in 2002, are particularly illuminating on these questions.  Following the Shroud’s lengthy examination and restoration she stated:

I would like to add here a note on the hypothetical “reweaving done in the 16th century.”  There is no doubt that the Shroud does not contain any reweaving. The fabric is scattered with irregularities which are the result of faults made during the weaving process, and which could be mistaken for reweaving.  But they are normal for fabrics of the early periods. Such irregularities are actually proof that a fabric has been woven on a hand-loom which points to an early date of origin of the fabric….Reweaving in the literal sense does not exist.  Once the piece of fabric is taken off the loom the weaving process is finished.  Afterwards one can only alter a fabric by using needle and thread.  An example would be a hole which has been mended by imitating its weave structure. This process will always be recognizable as mending and in any case visible on the reverse of the fabric.4
Professor Giuseppe Ghiberti, the Vatican Scientific Advisor for the Shroud and a participant at the 2002 examination and restoration also states:

The truth is that there is no patch and no darn.  During the last analysis made in 2002, when we carried out restoration and cleaning operations, Dr. Mechtild Flury-Lemberg (the leading world scholar on ancient textiles) examined the Shroud very carefully and concluded that there are no added threads.  Beyond any doubt, there is no textile patch or darn in this linen….After 500 years, the (Holland) backcloth was completely removed and we were able to see the backside:  there is no darn at all.  Moreover, you apply a patch or a darn where there is a hole, while the samples had been removed 
in a corner area with no scorched holes and no medieval darns.  I am astonished that a scholar such as Rogers has written so many inaccuracies in his article.5
Rogers’ repair hypothesis and methodology can also be questioned in several other ways.  After examining samples from the Raes threads and the radiocarbon site in different manners under the microscope, Rogers concluded, “The presence of alizarin dye and red lakes in the Raes and radiocarbon samples indicates that the color has been manipulated.  Specifically, the color and distribution of the coating implies that repairs were made at an unknown time with foreign linen dyed to match the older original material.”6
Yet, this conclusion completely ignores that fact that x-ray fluorescence analysis on thirteen threads from the Raes sample indicated they had the same relative concentrations of calcium, strontium, and iron as found on the rest of the Shroud.7  This is very significant because STURP attributed the relatively uniform concentrations of calcium, strontium, and iron throughout the entire Shroud to the retting process in which the harvested flax plants acquire these elements from soaking for several days in nearby bodies of water.  If the Raes threads have the same relative concentrations of calcium, strontium, and iron as the rest of the entire Shroud, this not only indicates that the entire Shroud linen and the Raes sample were woven together, but that the flax of which they’re comprised could even have been retted very similarly or simultaneously.
Ironically, the x-ray fluorescence analysis is found in “Physics and Chemistry of the Shroud of Turin, A Summary of the 1978 Investigation,” by L. A. Schwalbe and R. N. Rogers.  This is a good report published in 1982, which summarizes the extensive work performed and published by other STURP scientists.  Unfortunately, Mr. Rogers own independent work has not measured up to that of other Shroud or STURP scientists.  (In a later paper, I will discuss his sapanora/diffusion hypothesis.)  This can been seen further in the extensive testing that Rogers’ STURP colleagues performed on their samples prior to drawing documented conclusions, as compared to the relatively limited examination performed by Rogers prior to drawing scientifically isolated conclusions that have not been proven.  In many ways Mr.  Rogers’ above work on Shroud samples resembles the unsupported and discredited Shroud works of Drs. Walter McCrone and Leoncio Garza-Valdez, which were primarily based upon microscopic examination of Shroud samples.8
Like McCrone and Garza-Valdez, the bulk of Rogers’ examination in the above paper was based on his examination and observations of the Raes and radiocarbon samples under a microscope.  Rogers largely interpreted the presence of a plant gum coating on the Raes and radiocarbon samples from his various microscopical observations of these samples, from which he then implied a repair had been made in this vicinity with the foreign linen dyed to match the rest of the Shroud or “…added by wiping a viscous liquid on the outside of the yarn.”9  (While Rogers does state, “Chemical tests on both the radiocarbon and Raes samples show their coatings to consist of a plant gum containing alizarin dye present in two forms,”10 the reader should understand that these chemical tests do not prove Rogers’ major points of a repair or of coatings on the Raes and radiocarbon samples.  Furthermore, the chemical tests are not definitive for alizarin dye and involve more subjective interpretation of observations by Mr. Rogers under the microscope.)
Microscopical analysis is a valid scientific tool, but it is best used for Shroud analysis in conjunction with other more comprehensive tests.  Unfortunately, depending upon the various magnifications, forms of lighting, their angles and degrees, different things can be seen or interpreted from microscopic examination, that are not confirmed by other tests that are more comprehensive and definitive.  Rogers did not perform any of the extensive additional tests on the Raes or radiocarbon samples that STURP performed on the Shroud and its samples to confirm his findings.  Since these tests were performed on other Shroud samples and were published, Mr. Rogers should have performed some of them on the Raes and radiocarbon samples and confirmed whether they were part of the Shroud or part of a repair, but unfortunately, he did not.
This was especially incumbent upon Rogers in view of the fact that x-ray fluorescence analysis of the Raes samples matches the rest of the Shroud.  Another example where Mr.  Rogers could have definitively confirmed or supported his conclusions in part, but did not, can be found in his discussion of the red lakes.  Rogers claims the Raes and radiocarbon samples, unlike the rest of the Shroud, have coatings consisting of a plant gum containing alizarin dye.  Rogers claims that a variable amount of the alizarin dye is complexed with hydrous aluminum oxide to form red lakes that are gelatinous.11  Rogers knew that McCrone made a similar claim that gelatin was present on the Shroud (as a medium paint binder).  Rogers also knew that, in addition to several other tests for the gelatin protein, STURP applied a fluorescamine test that can identify gelatin protein at the level of one nanogram – or one billionth of a gram.  Rogers failed to apply or even discuss this test.  Instead, he attempted to illustrate the red lakes in a photomicrograph.  You would think if they can be “seen” in a photomicrograph (800 X) that their gelatin could be detected at the level of one-billionth of a gram.  In light of the x-ray fluorescent analysis; that no other scientists have identified coatings on any Shroud, Raes or radiocarbon samples; that fluorescamine testing had been performed on other Shroud samples; and that Rogers was claiming the red lakes that he observed were gelatinous; it’s unfortunate that fluorescamine testing was not applied to the Raes and radiocarbon samples by Rogers or someone at his behest.

Rogers does compare STURP’s pyrolysis mass spectrometry studies of samples from the rest of the Shroud to those from the Raes sample to make a secondary point that the gum coating on the Raes and radiocarbon samples was a petrosan.  (The alleged existence of the gum coating was found through Rogers’ microscopic examination which he illustrated by photomicroscopy.)  Even here, this work was not very thorough or convincing and was incomplete.  Of all the other tests that STURP performed on the rest of the Shroud or its samples, Mr. Rogers chose only the above which was never published by STURP.  Furthermore, in figures 4 and 5 he doesn’t even give the temperatures.  Moreover, he does not perform or does not give the mass spectrometry results for the radiocarbon sample.  Lastly, Rogers says that “Cellulose pyrolyzes to produce hydroxymethylfurfural (mass 126)…. the Raes fibers showed a signal for furfural at mass 96 (Fig. 5).  There was no signal at mass 126.”12 From this incomplete analysis we could just as easily conclude that the Raes sample did not even contain cellulose, than we could conclude it contained a petrosan gum coating.

Unlike STURP, Rogers does not conduct tests that independently identify the various elements within the Raes and radiocarbon samples, nor does he compare their elements with the elements found by STURP and other scientists on samples from the rest of the Shroud.  In 1996 and 1997, Dr. Alan Adler used FTIR absorbance patterns and carried out spectroscopic investigations including scanning electron microprobe spectroscopy on samples from various locations from the Shroud, including samples from the radiocarbon site.  Adler clearly demonstrated that the radiocarbon samples have a different chemical composition than most of the fibers from the rest of the Shroud; however, he understood they’re merely “an exaggerated composite of the water stain and scorch fibers.”  After studying ultraviolet fluorescent photographs taken of the Shroud, STURP’s chief photographer Vernon Miller and Alan Adler confirmed over 15 years ago that the radiocarbon site was in the midst of a scorch mark and at the edge of a water stain.13 (Since STURP’s UV fluorescent photographs were taken in 1978 after the contiguous Raes sample was removed in 1973, we can’t tell from the UV fluorescent photographs whether the same conditions are present on the Raes samples.)
While microscopy and photomicroscopy are valid scientific tools that are best used in conjunction with other scientific tests, Rogers even failed to utilize these limited tools and their analysis in the most appropriate circumstances.  The best application of photomicroscopy to prove or consider a repair hypothesis would be photomicroscopy of the Shroud itself, particularly that performed in the vicinity of the radiocarbon site before 1988.  Unfortunately, these photomicrographs were not even discussed or considered by Rogers in his paper.
One of the many inaccuracies in Rogers’ article and in his methodology is also revealed by his statement that, “The disappearance of all traces of vanillin from the lignin in the Shroud indicates a much older age than the radiocarbon laboratories reported.”14 While I think the Shroud is much older than the radiocarbon laboratories reported in 1988, Mr. Rogers’ reasoning on this point is fallacious.

Rogers argues that vanillin slowly disappears from lignin over time.  He also acknowledges that, “Any heating at the time of the fire [of 1532] would decrease the amount of vanillin in the lignin as a function of the temperature and time heated.”  Remarkably, he also asserts “…the unscorched parts of the folded cloth could not have become very hot,” that “…the cloth’s center would not have heated at all in the time available,” and that “…different amounts of vanillin would have been lost in different areas.”15 Yet, neither Rogers nor anyone else knows how long the folded Shroud was inside the burning Sainte Chapelle in Chamberry when the fire of 1532 occurred.  The historical record does say, however, that the canons and monks who helped retrieve the Shroud had a frustratingly longer task than normally anticipated, for the Shroud was kept behind a grille with four locks whose collective keys were unavailable, thus requiring its rescuers to retrieve a local blacksmith to rescue the Shroud and its reliquary from this awful predicament.  Further, the historical record does not reveal how long the fire had raged before anyone even awoke to its discovery.  We do know that the silver lining of the reliquary melted onto the Shroud, and depending on its degree of purity, would have melted around 750o-900o C (1380-1650o F).  It had to have been extremely warm inside the reliquary, as well.  While we would not know the degree of heat inside the reliquary or for how long, the temperature gradient within would have been much higher than the 20-25o C constant range that Mr. Rogers used to conclude that the cloth’s “…vanillin loss suggests that the Shroud is between 1300 and 3000 years old.”16  STURP physicist Dr. John Jackson and chemist Dr. Keith Propp write that if the temperature incurred by the Shroud was just 200o C that it would lose 95% of its vanillin in a mere 6.4 seconds.17
Rogers even acknowledges that, “The major problem in estimating the age of the Shroud is the fact that the rate law is exponential; i.e., the maximum diurnal temperature is much more important than is the lowest storage temperature.”18 Remarkably, he fails to realize that the conditions of the fire of 1532 alone could have caused all the remaining vanillin within the Shroud to disappear.  The vanillin test expounded by Rogers to determine the Shroud’s suggested age “between 1300 and 3000 years old”19 cannot be used to estimate the age of the Shroud.

No only do the unknown conditions of the known fire of 1532 prevent this use, but the storage conditions of the Shroud throughout the centuries are also unknown.  According to a number of historians, the Shroud may very well have spent approximately 900 years in Edessa (now Urfa, Turkey), where the temperatures can become quite hot.  Rogers’ calculation for his above ages of the Shroud was based upon assumptions that the Shroud was stored at constant rates ranging from 20-25o C (68-77o F).  However, the temperatures inside and outside the buildings and structures within Edessa could easily have exceeded 100o F on countless days throughout the Shroud’s many centuries within Edessa.  (Even if the Shroud was kept in a city wall for 500 years in Edessa, it would still have been kept elsewhere in Edessa for 400 more years.)  There’s simply no way of knowing how much vanillin could have been lost in such potentially prolonged exposure at such higher temperatures.
Antoine de Lalaing also makes an allegation containing several layers of hearsay that the Shroud was “boiled in oil” in 1503.20 Unlike the fire of 1532, or the contention the Shroud may have spent centuries in Edessa, or the cities and countries below, this allegation lacks any physical or other first hand evidence to support it, for if such a boiling event had occurred, it would have definitely left easily detectable evidence on the Shroud.  However, this unsupported allegation does serve to illustrate the point that even one unusual day or unknown instance involving the Shroud’s temperature could explain the absence of vanillin on the cloth.  It should also be noted that in addition to the time the Shroud may have spent in Edessa, the cloth could also have incurred countless days where its immediate atmosphere reached temperatures above 100o F in any number of locations throughout its indicated history in Jerusalem, Constantinople, France or Italy, over a period of many more centuries.  The absence of vanillin in the lignin growth joints of a textile whose everyday storage temperatures are impossible to know, cannot ever be used to estimate its age range.
Yet, photo microscopy and direct examination of the Shroud does not support a vertical seam or hand stitching at the repair locations suggested by Rogers, Benford and Marino.  Because of the numerous errors and shortcomings in Rogers’ analysis and methodology, along with the lack of any definitive, objective corroborating evidence on the cloth itself, or in his article, Rogers has not begun to “prove that the radiocarbon sample was not part of the original cloth of the Shroud of Turin.”
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