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Foreword | had requested that this paper not be published with the 2008 Ohio
Conference papers because there were some questions about the nature and history
of cotton | wanted to explore before doing so. Howewuerthe interim, my
attempts tanvestigate some issues did not produce results because | was unable to
get in contact with the specialists who might have been able tadprthe
additional information | sought. Joe Marino recently requested permission to
publish online my Ohio presetation and the appendices of materials | had
gathered. | have granted him that permission late this year (December, T2d4).
material is largely unchanged from my 2008 Ohio presentatiBiis of more

recent information are set off from the body of trgginal text by my use of
brackets [ ].
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We are only two years away from a&s$h exhibition of the Turin Shroydccurring in 2010}

and with that will there be another round of testing? In this light it seems a valuable exercise to
recap previous hypotheses regarding the C14 results offered in the years following the 1988
testing (2). Professionally, | am an archaeologssto me o f you might cal l
historian. Af This is a paper about history.
one place observations and explanations that have been publishetiests There are many

things about the Shroud we would all like to know but in this paper | shall deal largely with only

one questonWh at went wrong with thelwlllpnowdehkbetesa r adi
brief synopsis of proposed answers with focused examination of one of those proposals.

A Strange Story

But first I want to share with you a Astrange
heard it many years ago asvas circulated by Bill Meacham. A single thread of the Shroud was

sent surreptitiously to a West Coast Laboratory back in 1982. One end of that thread came up
with a date of 200 A.D. while the other end resulted in a date of ca. 1000! How couldZhls b

thought about it long and hard and finally dismissed it as a complete fluke. Anyway, that was
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guite a Ayarno! Bi I I Meacham preserves this
ago. (3)

Radiocarbon test results and reactions to it

Hereds anot her st o,iyouare probably alldiledlof hearing itnBuieflyy ons o
April 21, 1988 a single sample was removed fromthe sol | ed A Raesd6 Cornero
the late Giovanni Riggi di Numana. This was divided up betwkeze tlabs, Oxford, Zurich,

and Tucson, Arizona and the results analyzed by the British Museum. The analysis from that
testing was released on Oct. 13, 1988: the cellulose taken from the Shroud was to be dated with
95% confidence to between 1260 to 1390 A4D

Most of us reacted first with a mixture of shock and consternation! How could this be? The late
Fr . Al bert R. Dreisbach |iked to say that
antiquity as well as the authenticity of the cloth. After hbw could the Shroud have been
rendered in artistry 60 some yeaeforethe first bracket of the 1260390 released radiocarbon
date? As we all began to recover it was generally agreed that something was radically wrong.
The questi on vedave Hedllsia mafodapproadnes to this question. Evaluative
remarks and comméary have been confined to the antes due to time constraints.

I. When something this painful hits, often a case of cognitive dissonance sets in. Perhaps the
first to react publicly was the late Fr. Werner Bulst. At a conference in the Spring of 1989 held
in Bologna, Italy he voiced his opinion that somehow somgthiraudulent had happened:
samplesmusthave been dishonestly switched. (5). But it remained for Br. Bruno Bonnet
Eymard to study this possibility in detail and to set it in print repeatedly in the pages of the
Catholic Counter-Reformation in the XXI st Century. (6) It was picked up by other Shroud
publications and disseminated around the woflfo my knowledge, Bulst never changed his
mind about this as it was indicated in his letters to me. P.C.M, Dec. 2014]

Il. Marie-Claire Van Oosterwyclzastucle, a Belgian chemist now living in France, while
agreeing with the suggestion of Fr. Werner Bulst and Br. Bruno Bdiymeard, that the
radiocarbon date was a fabrication, goes further to completely and unequivocally rule out the
reliability of radiocarbordating in this circumstance. She believes that no application of C14
testing to Shroud samples will ever produce an accurate or believable result. | wish to make
clear here that she does not abrogate C14 dpénge but she does insist that wheretaramay

be involved the results are not to be trusted.(7)

[ll. Meanwhile, even in France, not all accepted the Bulst/BeBgetard proposal. Members

of the scientific committee of C.I.LE.L.T., headquartered in Paris (http://c.i.e.l.t.headquartered)
contacted the wealthy industrialist, Guy Berthault, who generously funded the novkivesiin

work of Dimitri Kouznetsov and his associates in Moscow. Their proposal was that during the
fire of 1532 the heat induced cellulose changes in a water vapor atnesgtieh caused the
isotopic exchange of modern radiocarbon or carboxylation which altered the date of the Shroud
and make it appear considerably younger. Jackson and his colleagues gave this proposal a strong
chance. (8 &9)

A
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IV. Another proposal was ade by Leoncio A. Garzdaldes who published his findings of a
coating on the yarns from t he -gieRmaiecso-pCooa snfebrc. 0
coating and suggested that it had been created by microbial action just as desert patioa is left
rocks and some ancient artifacts (10). In the case of the Shroud he identified this microbe as
Lichenothelia. This would mean that modern extraneous carbon would have intruded into the
cloth where the sample was removed. Radiocarbon specialists Hadt, admitted to me that,

if proven, microbial involvement could indeed alter the date. Fellpwstudiesparticularly

with cloth taken from an ibis mummyound some support from such experts as Harry Gove, the
co-inventor of the accelerator magsestrometer technology that was used to test the Shroud
samples in 1988. (11).

V. Another interesting proposal began with a statement by Thomas Phillips in a l&tsgute

in which he suggested that radiation could cause a skewing of the dateThik2)dea was
developed in detail by the French scientisB. Rinaudo in which a neutron flux would have
occurred and was eventually connected with a resurrection event which caused the image. (13)
This became cl ear i n hthesmageaop tha Shreud aind thé resdlts @ T h e
the carbon date: A ¢ o hGermanrsgentistyHberhard ¢isdnes, also So
added his support to this thesis in his writings. (14) In all of this the argument has been that a
neutron flux woull not only make the date of the Shroud appear younger than it really was, it

also would have contributed to making the image itself. And | can report that this thesis is still
being probed with experimentation some of which may be shared at this coeféfér)c

VI. At Orvieto, in Italy, in the late Summer of 2000, M. Sue Benford and Joseph Marino

presented what, i n my opi n+among mamadtherpyeryfinea p s t
papers-of that entire conference. (16). They proposed that therédwn an invisible reveave
ofthesec al | ed MARaes Corner o and had three moderr

who verified it from photographs. Despite this, based on her personal inspection of the Shroud
linen, it was completely ruled outyltextile conservationist, Mechthild Flutyemberg of the
AbeggStiftung in Bern, Switzerland, (17) who convinced even the late Alan Adler that he was
wrong in his earlier support of the idea. (1

More recently, STUR member and chemist Raymond N. Rogers of the Los Alamos National
Laboratory, examined this theory. In addition to the 14 threads taken from the Raes sample in
1979, he also received an additional number of threads in December of 2003 (19), via the good
offices of AM*STAR (20) from Luigi Gonella extracted from the center of the remaining piece

that had been retained in the collection held by Giovanni Riggi di Numana after the radiocarbon
sampling removal. These he studied and produced the results diee ek see in the paper

from THERMOCHEMICA ACTA. (21). What Rogers really set out to do was to examine and

test the fresh threads and prove the Benfdadino theory false. He told one of our colleagues,

Al 61 I prove them wr ocahhgursilater he icalleel backi andustid B saine S e\
consternati on, AThey may be right after all!o
as a scientist, as a chemist, he was rigorous and honest to his profession. (22) (See Appendix I).

VIl. A new approach has recently been offered by John Jackson. The Oxford lab will be
invol ved and they wil/l be testing the-imost r
this case the hypothesis of a two percent shift in radiocarbon by carbon moremxtaaioation.
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Bryan Walsh notes, t hat ANear the earthdos su
abundant as a percentage of al/l CO than C14 d
communication). The samples will probably come fromBas on6s Col orado rese
will not likely to have been obtained from the Shroud itself. (23).

A Closer Look

Herebs an i mport amtl | pue sitRiacers:6 Clog ntere® @ moger
| f Ray Roger so6 f i naticorngrsis heteregeneopshaed wiouldt go éanin t h
explaining what went wrong with the radiocarbon date. But not everyone agrees with the
suggestion of heterogeneity. Marcel Alonso, in France, for example, is on record as holding to

the homogeneous viewpoin{24). Since this may go to the heart of the issue | believe a recap

of the problem is in order.

The first aspect of the i1issue is the presence
the Belgian textile specialist at Ghent University, @itbRaes, who, in 1978974 studied a

sample removed from the Shroud in 1973 and published his findings of cottomslathe

linen yarns. (25). Later, however, the French textile expert, Gabriel Vial expressed his opinion,
following his own examin@on of the Shroud, that the cotton was superficial on the faih

spun inside and therefore not really relevant to the issue. The reason for this lack of clarity is

that, in fact, there is a lot of extraneous cotton on the surface of the Shrouds Vémsied in

my own studies of the Max Frei sticky tapes taken from the Shroud in 1978. (26)

| was in attendance at the New London, Connecticut conference held on Q4t.010981. |

distinctly remember a remark made by Joan Janney (now Mrs. 8ggr$) that STURP found

cotton spun into the linen threads in the Raes Corner/radiocarbon sample area of the Shroud. |
recently consulted with Barrie Schwortz (27) about this and he confirmed that STURP was
finding a lot of cotton inside the linen yarrisete as opposed to the main body of the Shroud

were none was found. But this discovery was poorly understood then and so it was thought that
the ARaesdé Cornero area would not make a goo
was then being designé&y a committee headed up by the late Robert Dinegar. It clearly raised

the question over whethany sample from that corner would be considered homogeneous and
therefore suitable for testing. STURPG®Gs pref
from beneath the 1534 burn patches.

| met with Luigi Gonella on Saturday evening, Nov. 21, 1987 and discussed with him the
possible sites on the Shroud from which a sample might be taken. Gonella placed great
emphasis on the conservation of the Shroddthough he would not openly admit that the
AfRaesd Cornero would be the site from which a
his conversation with me were that, the Raesb©d
simply because it as thought the most appropriate place since a sample had been excised
previously from this corner for Raes and since the royalty of Italy had stitched repairs on the
patches, and they wanted to preserve that history, therefore no samples should be fremoved
anywhere else on the Shroud. By the end of that meeting my growing conviction was that
Gonella was leaning very strongly toward taking a single sample only from a single site, the
ARaesd Cornero. He was per hap sestrdraowhio dhadi ng t
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appointed him science advisor for the project.

Following that dialogue | conducted a series of technical phone interviews around the world with

|l eading specialists in the field of radiocardtk
paper 0o which summari zed t h &988& mearly @month efore thd d a't
April 21 sample removal session, | sent a copy of this paper to Pope John Paul Il (actually to his
then secretary, Cardinal Cassaroli) via his Papal Nuncio, Cardinal Pio Laghi in Washington, D.

C. in a diplomatic pouch. kst a second copy to His Eminence Anastasio Cardinal Ballestrero,

and one to Gonella himselfrging the need for convening a new Turin Workshop wherein
specialists could analyze the fresh data. One of the most important points in this paper was made

by Marian Scott of the International Radiocarbon Calibration Program, headquartered in
Glasgow, Scotland: she asserted thahinimumof three samples must be taken from three
different areas on the Shroud so that the results could be compared with all cthks. re
Without this we would not know i f the date ol
date for the main body of the Shroud. | also suggested in that paper a method that could be used
to circumvent Gonel |l ads @tchghe petches: singke garns conldy a |l t y
be teased out from under the many burn patches without interfering with any of the stitches
known to have been placed there by members of the royal family. But the final decision, on

April 21 of that year, was to takesingle large sampenl y from t he fARaesd Co

(). AiBl ue qgquad mos ai c oerardafom wbidh th&® m@madiosadbonC o r n
sample was removed. Notice thedarkedi scol or ati on i (irceche Rae:
area) as compaed with the image area of theShroud. (Courtesy of Barrie M.
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Schwortz).

But a tool actually existed at the time of my meeting with Prof. Gonella, that, had | known about

it, might have convinced Prof. Gonella toegamine the question: the-soa | | laedquafl b
mosaic. o0 Some years before his death, I talk
sensing and what specialized photography of the Shroud could reveal. By using black and white

film but with different filters, red, green, blue, Lynold me that it could reveal surface
chemistry through its reflectanca kind of spectrum indicating that the surface was different
from el sewhere on the Shroud <cl ot h. When or
something very different dhe corne from the deep orangh red coloration of the image area.

I n the ARaes Cor ner &g roeneen i spaedig. daabsktd] Whet causes i b | u i
this? Lynn told me that such special photography does not tell us what the chemical consistency

is, it merely indicates that we must do chemical analysis to determine what that chemical
signature is.

This is what Rogersdé6 paper in THERMOCHI MI CA A
mordant, aluminum, and reveals the presence of two other-iteses madder and gum arabic.

The confirmation was a partial repeat of an earlier finding by the late Dr. Alan Adler who had
observed salts of calcium, sodium, iron, aluminum and other metallic species (28) and starch
(29) in the area of the ARaesd Corner. o

(Fig. 2 A & B.)

A. First photomicrograph of W.C.Mc Cr oneds rose ma®@aRr . S°
from an area immediately adjacent to the blood flow across the back near the
side strip but directly on a linen area. (Photomicrograph by W. C. McCrone.
From he Paul C. Maloney collection of McCrone illustrative materials. No
magnification listecby McCrong.
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B. Second phot omi cr ogmse maddea fSTUNP taf@-CB Mc Cr o n
very near to STURP tape 3AB but taken on the blood flow across thédack.
(Photomicrograph by W. C. McCrone. From the Paul C. Mala@ledion of

McCrone illustrative materials. No magnification listadMcCrong.

In March of 1981 the late Walter C. McCrone sent me several Kodak transparencies of shots he
took lodking at linen fibers on the Shroud. On those slides, still preserved in my collection,
McCrone had written the following note: fAmadd
and sample -AB. McCrone was referring to photomicrographs made on STERRy tape

samples B and 3AB which came from the blood flow across the back nearest thessige

side of the Shroud and directly adjacent to that flow on linen, itself. It was on that side where
someone would have been working their repairs ifrda@eave theory is held to be correct.
McCrone, of course, due to his belief that the Shroud was painted by an artist, was trying to
prove that the Shroud had been in an artistéos
as a piece of that evides. But he was faithfully preserving the fact of the presence of madder

rose on the cloth. There is now a new way of looking at the presence of that madder rose.

Al t hough this is some distance from the @ARa
conjectued to explain the dye that was used, along with the aluminum mordant and the gum
arabic as a binder to create the wash to finish tiveeave. Thus, it may now be seen not as a
contaminant from an artistodos stodi wprkehopath

But if this was a reveave, somewhere on the Shroud theveave comes to an end and the cloth

of the Shroud begins. It is still difficult today to discern exactly where that change takes place.
Does the piece of cloth today being calledtbt e Shr oud Science Group t
the repair area or to the main part oe-ifitthe SI
exists-seems to be characterized by a combination of the following five components based on
Rogers resealc

1. linencotton spun yarns, spliced into the Shroud cloth and showing a coating of:
2. Starch (29),

3. aluminum mordant and other metallic salts,

4. gum arabic binder, and
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5. madder rose dye.

If other samples taken from the Shroud diffem this, we need to stand back andmak what
we are looking at, perhaps engage in fresh research, before we can draw final conclusions. The
Shroud, as it exists today, is beginning to look far more complex than was originally thought.

©) @

Section of a linen fiber Section of a cotton fiber

(Fig. 3).Ra e s 6 anarpvdangs between linen anaotton. Note the pentagonal
shape of linen compared to thelattened ribbon- like shape ofcotton. (lllustration
adaptedoy Paul C. Maloney taken frohroud Spectrum International, Vol. 1X, no.
38-39, p. 6).

Are there cotton fibers spun inside the linen yarns? Raes presented a very easy way to determine
this: If one takes a cross section of a yarn one can determine the differences between linen and
cotton by looking at the pentagonal shape of linen condparth the flattened look of a cotton

fiber. (30) (See also Appendix II).

(Fig.4).Br owndés di s c ov erreynoved fronainsidedhe fraged end of b
Raes thread R14. Note the lack of any encrustation. It was protected by the
surrounding linen fibers. Light  micrograph taken by John Brown at 315 X
magnification. ( Br owndés Fi g. 4) .
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(Fig. 5).Light micrograph of the cotton fiber that wrapped the outsidesurface of
Raes yarnno. R14 showing the coating ofncrustations. Light micrograph, taken
by John Brown at 315X. ( B r osfignré 5)

Encrustations . Fibril Structure

f

,)}j/ /4p

Lumen Encrustations

R-14 3650X SEM

(Fig. 6). SEM photomicrograph taken by John Brown showing the encrustation
surrounding the linen fiber that came from Raes weft yarn noR 7. Note the

pentagonal shape of the linen. SEM takenat 3300X.( Br owndés figur e

Rogersd theory is correct i ndependent

6)

cr
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Rogers submitted several samples of the threads from the radiocarbon sampling area to
microscopist John Brown, retired reseascientist with the Georgia Tech Research Institute of

the Georgia Institute of Technology, in Atlanta, Georgia. In a stunning study that reinforces
Rogersdéd own study, Brown has shown that at pr
threads he yarn was tight enough and the weave tight enough to prevent the mixture of gum
Arabic, madder root dye and mordant from penetrating. Further evidence that the viscous
mixture did not penetrate is found with a cotton fiber removed from inside one tfrédasls.

Brown unraveled one end of Raesdé6 thread R14 &
thread. But a cotton fiber that was unwound from adléer peripheryof that same thread

contains encrustation similar to the encrustation resulting fitee viscous mixture deposited

onto the surface of the cloth. (31a). (See Appendix II).

It is now clear that the presence of cottgpun insidelinen yarnsi n  t he Raesd Co
supported by the findings of five separate and independent investigators:

Gilbert Raes, (19%3974)
STURPG6s own early analyses reported by STU

(1981)
Investigators at Precision Processes (Textile lab) Ltd in England (32), (1988)
Ray Rogersé 2004 investigations, and

John Brown at Georgia Tk (2004).
Robert Villarreal & team, LANL (2008) (31b)

This issue of Ahomogeneityodo of sample was bro
1999 Richmond, VA conference on the Turin Shr
Radiocartbon @ st s Reconsidered. 0 Wal s h, after car ef

the samples given to the various labs and their results made the following summary statement:
AThe statistical anal ysis techni afthe Shroedmofp | oy ed
Turin appear to have underestimated the potential for ahoprgeneous distribution of

radi ocarbon in the Shroud |inené.the statistd.i
lab appear to indicate that, in the case of the fixfab measurements, its observations were
drawn from a statistically different popul at]i

of this gradient, before anyone again attempts to date the Shroud of Turin using radiocarbon
dating techniques, a thmugh understanding of the nature and characteristics of any proposed
radiocarbon enhancement mechanism in linen fiber must be developed through a series of
rigorouslycontrolled experiments which evaluate the chemistry and isotopic behavior of the
catbonat oms in | inen over a wide range of physi
alluding to a possible thermal event, | believe we must now expand our technical evaluations to
include researches that also focus on the possible inclusion of medievalfdmts inside linen

yarns. | shall return to this dual focus at the end of this paper.

The Date of the Shroud?
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Barring additional testing of samples from the main body of the Shroud, there is no easy current
answer to the question of the daWhat are some alternatives proposed?

Rogers suggested what | wil/ cadht (hgo waebhhod
the Shroud. In his January 2005 paper he made comparisons between lignin in the fibers from

the main body of the Shroud| ot h wi t h t hat in samples from
chemical component which occurs in the lignin
the vanillin was gone from fibers in the mainr
Cornero. Al t hough Rogers published this fini
much more work to be done. In a series -ohals between him and Bryan Walsh (34) (See
Appendi x 111) it was reveal ed tswad a gRalitgtieer s 6 r

study, not a quantitative one. Moreover, the loss of vanillin may be affected by heat. This is a
crucial issue considering that the Shroud was heavily damaged in the fire of Dec. 4, 1532. Thus,

far more study needs to be done befangyone can rely on extrapolations from the lack of
vanillin on the main body of the Shroud compa

Recently, Australian biologist Stephen E. Jones had suggested dating the pollen grains on the
Turin Shroud a a way of establishing markers for separate historical events. (35) But as Dr.
Lloyd A. Currie points out (36) at least 100 grains would be needed by current standards to
achieve a viable result. The largest group of pollen of one plant type is titatnolelia
tournefortii with only 29 pollen grains. (37) If more of these could be H@okied directly off

the Shroud or discovered in the vacuumed dust
(38) to make up the difference such a test might asitbee. Jones, as | understand him, does not
assume that these pollen were placed there at the time the Shroud was woven. Rather, he
believes that such C14 tests can be used as an independent means to evaluate the medieval dating
results of 1988. Any Cliresults older than the medieval date would call the medieval date into
guestion.

As of this date in time we have no other clue to the antiquity of the Shroud except for the
preponderance of evidence which suggests that the Shroud is ancient. Asan@gdtenust

date prior to 1192195 A.D. because the earliest certain rendering of the Shroud in artistry is to
be found in the Hungarian Pray Codex. This fact alone automatically rules out the possibility
that the 126l 390 dat e f r o mreprdsents Re dae @f the onaim lkody of the
Shroud.

Where do we stand?

When everything is properly understood, the entire picture of the Shroud should come together

as a beautifully constructed puzzle. If something is out of place, the whole wibatotight.

We are currently still in that mode. Not everyone agrees with Ray Rogers findings. Especially

in Europe there are those who believe his findings do not represent the real nature of the Shroud.
Thus, this issue of dihtoynogreaeds ytoo vise mMeedleve®
forward-wealvfeoai 8re@aot the explanation for the
then we badly need an explanation for why cotton is woven into that corner but is not
demonstrated in threadsthe main body of the cloth.
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What does the opposite side of the ledger look like? Do @y of the Shroud show any
evidence of the reveave? Bryan Walsh suggests they do not. (Personal communication).
Wal sh al so not es t lestleconservatbis i the . S.j tleeysaid thad whilet h
reweaving might be made difficult to perceive on one side of a cloth, it would be painfully
obvious on the other side of the cloth because of the various threads and knots involved in
stitching it.o

|l 6m not arguing i n -MannoRogerstipeery is THE aole artswieeto ®&ie n f o r
guestion AWhat Went Wrong??o Nevertheless, th
an awful lot going for it. What the historical record suggestsi¢os that of all the evidences

gathered thus far, the strongest clues appear to come from two approaches: the Russian work on
carboxylation emanating from the heat event of 1532 and, what in my view, is the clear
possibility of an invisible reweave. Thanplies that we should perhaps shift our focused
application of Ockhambés Razor for a singul ar
continued research. Thus, we need to further explore the issues raised by Bryan Walsh and
others as well as themts raised by the Benfofdarino-Rogers approach to resolve the matter.

is close-up of the spliced thread found by Rogers was in
Raes sample, which was adjacent to the 1988 C-14
fsample area. Rogers found hoth cotton and dyes in the Raes

ad indicating a medieval repair. {c) 2001-02 Rogers

(Fig. 7)) Phot omi crograph of t (PlkotoBoortesyrofsBarries pl i ¢
Schwortz)( See al so Appendi xmallredamrihgdhesplicRay Roger s

It is mostunfortunate that the Shroud textile has, to this day, never been fully characterized.
There are scattered observations and various studies on numerous aspects but none have been
compiled into one reference. (39) For example, by implication, Rogers g¢¢erheld that the

yarns were fdhank bl eached. 0 Are they? Lind
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Museum, in Winterthur, Delaware, has suggested to me an alterrthavehe variegation of
color in the individual yarns may have to do witltomplete retting of the batch of flax that
composed i t. |h&ba eoticedomomm gandtian:in cdlor in linens in this country
than | was used to when | worked in the UKnaybe because the stuff that is kept here is not
always of as high qualityn general, but perhaps also because the local stuff was field rather than

pond or stream retted, w h i c (Persomal gcommunigdtias:o ma k
8/7/2008). (40) If the Shroud was woven in the Near East where water was not @ &waijsl
perhaps field retting was more common. I n ke

to it that more research is conducted and that the linen is fully characterized before there is ever
another radiocarbon dating test done of the Shroubilready, in some quarters, new
examinations are under way on Shroud samples to shed fresh light on the nature of the cloth and
the threads in it.

Conclusion
I began this paper with a fAstrange stomyo. T
the story preserved by Bill Meacham, but it may be similar to it because it comes from the same
Raesd6 Corner. As implied earlier, an answer

BenfordMarinoRoger s r esear ch oto betcbrrect, and that yarnewasgau r n s
spliced sample of old and new, then it is really quite possible to conceive of an 800 year spread
producing a date on one end of 200 A. D. and 1000 A. D. on the other. It may turn out that that
was qui t e ral Buywe haveda load wayeto go before we resolve all of the questions

still hanging in midair.

APPENDICES

Appendix I: Ray R o-gnailrregaiding the splice. [Include in this are photographs of Raes
Sample # 1 (the splice) and M. Sue Bedfé&rs c ol or rendering of it

pages]
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Appendix I: Page 1

Appendix I: Ray Rogers’ e-mail regarding the
splice

The following contains the earliest summarizing communique by the late Ray Rogers to
the Shroud Science Group regarding the splice implying an invisible reweave: I have
included it here because it should be on the historical record as a significant contribution
to the debate related to the “invisible reweave”. This e-mail was in response to doubts
and views expressed by some members of the Shroud Science Group over whether or not
the “invisible reweave” is the explanation for the radiocarbon dating results. This
communique was dated March 05, 2004, 2:30 AM.

“In English we have a saying: “We will agree to disagree.” With regard to the validity of
the radiocarbon sample, we will have to do exactly that--for now.

“1) Iagree that the uv-fluorescence photograph alone does not prove anything. A
fluorescence spectrum may allow identification of some chemical species, but a lack of
fluorescence does not. All the photograph indicates is that the entire area around the Raes
sample and the radiocarbon sample shows an anomaly. It is probably the same anomaly
all over the area. The important fact is that it is not the only piece of evidence.

“2) Iagree that traces of cotton would not prove anything. However, I believe that
important amounts of cotton exist in the sampling area. There is a big difference in
importance between a few foreign cotton fibers found on the outside of a sample and
cotton mixed throughout the sample. I have found copious amounts of cotton at the core
of all of the yarn segments I have dissected.

“3) Iagree that the sampling area certainly looked a lot like the rest of the cloth.
However, on closer, careful inspection, it does not resemble the rest of the cloth in many
ways. For example, it is coated with a unique gum/dye/mordant layer. That is only
observed with proper microscopy technique, but it is very easy to see with a microscope.

“4) 1agree that it is quite difficult to observe any difference in the sampling area by
looking at it in reflected light. I believe it was manipulated to match the main part of the
cloth, but that is no proof. However, a completely independent analysis by
pyrolysis/mass spectrometry found anomalous amounts of furfural being produced from
the sampling area. No other area of the Shroud gave the same results. There must be a
reason. The most probable reason is the pyrolysis of a pentosan plant gum, exactly what
Prof. Brown and I see with other tests.

“5) Iagree that I do not see any evidence for an “invisible” (or French) reweave by
observations with reflected light. I do, however, see an end-to-end splice that was very
obscure among the Raes threads. We have not seen any similar feature anywhere else in
the Shroud. Is such a feature part of the French reweaving process? Incidentally, one end
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Appendix I: Page 2
of the splice had a different chemical composition than the other.

“When I consider all of the evidence that the anomalously low-fluorescence area of the
cloth also has anomalous features and chemical composition, I have to coclude that a
terrible mistake was made in choosing that area for the radiocarbon sample. It is the
combination of pieces of evidence that must be considered.

“Would you agree that a careful analysis of a documented sample from the middle of the
radiocarbon sample could solve our problem and lead to complete agreement? Perhaps
we could petition for such a sample.”
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Figures 1, 2 & 3 above are used here with the kind permission of M. Sue Benford. Each
photograph shows the spliced thread originally studied by Ray Rogers. Fuller discussion
may be found in M. Sue Benford and Joseph G. Marino, “Textile Evidence Supports
Skewed Radiocarbon Date of Shroud of Turin,” 2002. This document may be accessed
at www.shroud.com.

A p p e n d iExploringg Somé&Questions: Linen, Cotton, and Invisible Reweaving
A Background Resource for the Turin Shroud. o

French invigble reveaving technique. [At least 2@&ges]

Disclaimer to
Appendix II: Exploring Some Questions:

Linen, Cotton, and Invisible Reweaving-
A Background Resource for the Turin Shroud

Readers should be notified that Appendix Il has not been peer reviewed. Nor is it ready for such

a review inasmuch as it -eind,edtoo ctohils®cpdiomt ,0f ma
data pertaining to the historical background of ancientlésxtiThere is also some material, such

as regarding starch, that needs yet to be added. This will happen at a later date but could not be
included prior to the conference being held in Columbus, Ohio on Auly7 14

Any comments readers might wish to realtbout this collection of material would be most
welcomed. This includes requests for additional material, and corrections that need to be made.
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Appendix Il: Exploring Some Questions:

Linen, Cotton, and Invisible Reweaving-
A Background Resource forthe Turin Shroud

Such specialists as Bryan Walsh and others have emphasized that before any future radiocarbon
dating of the Shroud is ever attempted again, the Shroud sample must be thoroughly
characterized. | have interpreted this in the very broasagtpossible. What is the Shroud

like? From raw material (flax/linen) to yarn (spinning) to woven cloth (herringbone twill), it is
important to understand just how the finished product came through from its beginnings. But it
must be understood thatbyc har act eri zati ono | al so include
and microscopically structural levels.

There has been much controversy and doubt ove
repaired. In 1999 John P. Jackson and his colesagublished a study of the proposals which

had been offered up until then. (1) They concluded from multiple evidences (taken from the
1978 xr ays of the Shroud <cl ot h, and from Barrie
the veryend of the 197/ 8essi on) t hat the Raieasgencg thatniwas was
an intact portion of the main body of the Shrolitbwever, as | have noted in erale 21 of my

paper, fAWhat Went Wrongéo, this researessh was
held in Orvieto, Italy where M. Sue Benford and Joseph Marino first presented their proposal
that an invisible reweave technique had been
t hat i f Aknot so woul d hav 8hrobdecleth, these walild surely t h e

have shown up in the-pays and transmitted light photos.

But some aspects of #Ainvisible reweavingo mak
this | mean that by splicing the new yarn into the--oldt by usng knots to conneesuch a

repair would not easily show up on either of theys or the transmitted lighting unless one was
specifically looking for it.

However, in studying this problem, the late Ray Rogers specified that he never saw the splice
type o f approach wused in the main body of t he
internet article AThe Biggest Radiocarbon Dat

It was close examination of actual material from the shroud that caused Rogers to begin
to change his mind. In 2002, Rogers, in collaboration with Anna Arnoldi of the
University of Milan, wrote a paper arguing that the repair was a very real possibhigy.
material Rogers examined was from an area directly adjacent to the carbon 14 sample, an
area known as the Raes corner. Rogers found a spliced thread. This was unexpected and
inexplicable. During weaving of the shroud, when a new length of thremthtwwaduced

to the loom,the weavers had simply laid it in next to the previous length rather than
splicing.[ My i tal i cs] About this Raesd Corner

[The thread] shows distinct encrustation and color on one end, buh#resod is
nearly whiteéFibers have popped out of
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fibers from the two ends point in opposite directions. This section of yarn is
obviously an endo-end splice of two different batches of yarn. No splices of this

type were observed in the main part of the Shroud.

(http://www.innoval.com/C14/).

Porter told me during a phone conversation (Sunday, July 20, 2008) that some of this
information came to him in anmail from Ray Rogers. | have personally, not yet bdde &

confirm either this splicing technique or what is truly meant by the statement | have emphasized
in italics above from ancient or medieval sources currently at my disposal. | will explore,
however, one possibility below when | discuss the wettiignen during spinning. But it would
appear to be a possible research approach using high resolution visible light photographs of the
Shroud, the backlit light transmission photos, and thays. To my knowledge no one has yet,

to date, conducted thisxtensive type of study on the Shroud cloth. It is definitely something
that must one day be done.

It seems appropriate to present a number of pieces of information here that would bear on such
research.

For example, is there a role for starch in invisireweaving? Marinelli & Petrosillo state:
A Dur i n gtreatrheat, therpresence of starch was noted that could have been used for the

dressing of the cloth by a medieval restorer.

Some comments abauinen:
Introduction

Although originally designated under the Latin tdrmum bienneMill, today domesticated flax

is usually termed akinum usitatissimunt.., subspecievienne Il ts habitat i s
and swampso and therefore grows in |srael [
Upper and Lower Galilee, Golan Heights and the Jordan Valley among other places. Its stems

are fAsingle or many3)edeptendi ngsupodi mow cl os

together. If the plant is grown deliberately for use in fabric development, they tend to be grown
closer together so that the longest possible fibers can be harvested from the stems for the
spinring of yarn.

n
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Fig. 1. Linum usitatissimurh.. subvar. Bienne. (4)

Fig. 2. Flax has a hollow lumen in the center of its fiber. But it is the bast fiber (no. 5 above)
which is central to weaving linen cloth. It is this section of the stem thairtftess of retting,
braking, scutching, and hackling, prepare the fiber for spinning into yarn for weaving. (5)

Linen has a central round lumen (no. 1 on above drawing) through which it can draw moisture up
into the plant. During dowsing of the fire 4632 this capillary action is known to have
occurred:



