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Some notes regarding the preparation of the paper '"The Carbon 14
Protocel": 1t is intended to be read by a perssn (or persons)
who:@ve) no training in the scientific field. It will be sudmitted
to His Eminence Anastzsio Cardinal Ballestrero, Archbichop of Turin
and to Hies Holinest Pope John Paul II. My basic rule was "It must

be simple but clear".

Aside from the above 1 have tried to follow seversal other rules:

1. Try to achieve & balance between discussion of the two
laboratory methods of dating without "knocking"
accelerator technology.

2, Accuracy is en absolute must. Although the Cardinal and
the Pope may ryead this, it is a&also certain that a copy
will be given to Prof. Luigi Gonells who will certzinly
critique any facet of the paper which is in error.

gQ \'W""

3. Try to present as broad a range,&s possible for the
inclusion of both smell countér and AMS technologies.
Any additional reaeons for the inclusion of both
methods not mentioned here should be brought to my
attention.

4. The statement should be forceful and hopefully pursuasive.
But it should also be fair to all issues without seeming
to "rock the boat" of any specific pursuasion on the part
of the Cardinal's scientific rdvisor.

Any suggestiens the reviewers may make which will strengthen this
paper and it's intended goals will be most appreciated:

Copies sent to the following reviewers:

Rev. Albert R. Dreisbach, Jr. Director, Atlante Infernat. Center
For the Contin, Stud. of the Shr. of Tutip.% -
Pr. Harry Gove, Dept. of Physics, the University of Rogpester. N.Y
Dr. Garman Harbottle, Brookhaven National Laborato
Dr. Stewart Fleming, MASCA, The University Museum,”The Univ. of PA .
Dr. Robert L. Otlet, Director Radiocarbon Dating Lpboratory, Harwell, Eng.
Dr. Henry Pollach, Direttor Radiocarbon facility, §ust. Nat. Univ, *

Canberra, Australia. : ;
Dr. E. M. Scotk: Dept. of Statistics, The Univ, oﬁﬁclassow. Glnngow:

s Scotland. B 4
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The Cerbon 14 Protocol

During thrae deye, Sept. 29-31, 1986, scientiate representing
tve seperate methods of carbon deting were brought tegaether in e
conferaence eponacred by the Pontificel Accadery of Sciencea. They
developed whet they believed would be the most credible nethod
for carben dating the Shroud of Turin: a 7-leb protocol
repreaented by 2 small bets decay counters end S5 labas uaing
accelerastor nese spectrometsy (hereafter AKS or einply
‘accelerator"). The outline of this protocol was recently
published by Dr, Herry Gove (Gove, 1987),

A

Late in Neverber newspepera revaealed that the Church had
rejected the 7-lab protocol in faver o©f cnly 2 labas, a2ll of ther
eccelerators.

Fore recently there hes been & spate of neva relcasece
ciscueaing the nature ©of these dacisions. Prof., Herry Gove of
the Dept., of Physics, the University cf Rochester end Dr. Garpan
Herbottle of the Brookhaven Nationel laborastory, noted st & preac
conferenca (1/1S/88> thet the coriginel seven lsb protocol

was carefully designed to (a) ensure a reecult that is
aciaentificelly rigorous, end (b) mexinize the credibilaty of
the enterprise te the public...The British Museus would
encode end dietribute sarplaes, &nd collect and proceas the
reaulta...

Gove eand Herbottle <surther explained why eseven labs were
involved:

1f one lab doas the dating, and 38 in error, you will
never know it. If twe lJlabe disagree, how do you know
which to choocee? But if aix agree and one disegreas,
you can surely recognize the maverick dete and throw it
cut. Thet vaas the baeiz of the protocol.

The secientists rnoted in their reliaass that the three
laboratories which wvere selected expressed concern regsrding the
change in the protocol by atating in their joint letter to Hia
Eminence the Cardinsl Archbishop of Turint: “if only three
laboretories participste, end cne of them obteins s divergent,
non-understandeble result, the entire project could be
Jeocperdized"”, They pointed out thet when the reesults were
released one or ancother cf the groups concerned with the outcone
would quastion thoae resultse.
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Ropresentatives of varioua groupe with vital (nterest in the
cutcome heve already begun to expresas their concern with the
chonge: Fr. Adem J, Otterbein, Praesident of the Holy Shroud
Guild, mnmade the following atetenent to the Chicago Tribune:
“"Since ‘wa have all this uncerteinty, it seams to pe the best
poeeible aclution et this time would be to g¢geo back to the
originel protocol."(Clark, 1988).

On the cother hand br. Paul Kurtxz, Chairmen of the Conmmittee for
the Scientific Investigation of Claime of the Paranorral
(CSICOP), ment & telegram tc the seven leboratories with the
following remarks:

Meny scientific inveestigators sare cdisturbed that the
original protocol agreed upon hes been nodified, The
executive council of CSICOFP urges you to support the
eriginel Protocol for the testing of tha Shroud of
Turin. It Ls cosential that all seven of the originelly
selected laboratoriees be involved 4in the teating end
thet rigeorous controls be maeintained,

The teating by only three laboretoriea would nmost
likely be an inadequste test and may lead te anbiguoue
reaulte end cculd bring diacredit upon those involved,

(ifs:[en)

lan Anderson, writing in the British NEV SCJENTISTAno:.d that
by eliminating Herwell snd Brookheven, the church has
linited the nunber of techniques to be used to one, rether
than two. Harwvell end Brookhaven reduce the carben in the
sanple to a gas, such ee coerbon dioxicde, then count the
cerbon-~14 dacay in the gas. "The use of two techniquee
would have etrengthened the result,"” seid Harbottlie. Teddy
Halil, heed of the Oxford teem agreea. "“Harwell would have
been & good eddition,',...

Peerce Wright expressed ancther concern in the London Tinea
(1/16/88) ebout the two methods:

The longar-eatablished one, perfected mecre than 30
years ago, 4i& Kknown as proportional counting. The
other cellaed accelerated (sic] mese epectrometry, ia
less than 10 yeara old, and subject to some doubts over
reliability.

Published reporte on both sides of the Atlontic, e well as
_ individuals and groups representing various interests, have thus
* expressed fearas, doubts, and concerns over this change 4in the
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protocel écvelopod in Turin more than a yaeer ego,

It 18, however, not our purpose to dwell on the wvorries of the
public, of religicus groupe, or aven of scientific organizatione
! per ee, even thcocugh we& ere aynmpeathetic to their position.
Rether, we are concerned in thie paper to explore the expressad
opiniona of thet vary group which will vultimazely provide the
noEt ricorous scrutiny ©f the results when they are relessec. We
refeay aspecificeally to the &cientific comrmunity comprised of the
experts in the field of carbon dating &nd the professicnala who
ere the uskars of thie technigue.

CAREON DATING

Before we enter iInto our procbe of the ilssuesa wWe wvieh to aesy
scrething about the nature of carbon deting iteelf. All living
notter, as ia novw well Kknown, takes in carbeon during its life
cycle. There are three isotopes: C-12, C-13, and C-i14. The ratic
of each of theso differs to each other but the firat two are
étable :sotcpes and remsin relatively the aame throughout an
organien‘e life--be 1t animal or plant. The Jlatter Jdsoctope,
C-14, 48 nct stable, but radicsctive and ia conatantly bresking
cdown. But esince the living organien, for exarmple the flax plant
of which the Shroud 18 compcecd, i8 constantly taking in C-14,
reprasenting the level of that disotope in the atmoapheric
regerveoir, not much chenge occura until thet organiem dies. At
this point the amount of C-14 begina toc diminieh at & very
apecific rate relative tc the other tvo isotopes. That rate is
knewn &a the “half~life" of carbon., At the 12th Internstional
Raediccarbon Conference held in Trondheim, Norvay, June 1983,
mcientists decided to formally eccapt S968 years, known elsc a0
the "Libby helf-life", ac the conventional bssis upon which to
bace the ages of all carbon dated materisl. (Nook, 1986) By this
ia meent that helf of sll the C-14 in a dead orgenier i gone in
0566 years.

Thias constant braakdown cen bé detected if{ one placece a Geigser
counter neer sny rodicective substence. It will register ea a
'elick" on the counter., Computers are used to count these clickas
and deternine by the number counted per minute just how much of
the carbon is left--and thereby deduce the sge of the item of
interest, in this case the carbon frox the Shroud semple.

Complicotiona arise dua to coppetition <Srom other particles.
Because of coemic rays and even the naturel redicactivity in the
b naterials of which the cerbon dating mechinery msay be composed
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1nc1udln9"tho terget on which the cerbon from the Shroud sample
is depoaited, ecientista must be concerned either with protecting
the Shroud aemple boing deted fror cuteide intarference, by
developing ways to eaubtract the extraneous perticle counta fronm
the counte vwhich truly ceme frorm the Shroud genple, or by methodsa
of mpanufecturine parte of the mechinery tc nininize the
introduction of modern carbon which nmay interfera with
detarnining the true deate.

Horeover, acientists heve leorned from years of study that the
remervolir of cerbon wes not slwaye the samoc. Some yeara there
wes 8 heavy influx of resdiation from outer apece which creeted a
greater emount ©f C-14 in the atrmosphere. Naturally, the flex
plente which grevw undexr thoese conditions took in more C-i4
reflecting thet leval. And flex which grew under conditione when
C-14 vaa &t e lower level reflected that particular environrent.
In order to dotormine just what the level of the reaerveir wea in
eoch perticular yesr acientiets have carbon dated ten year or
tvanty yeer seagnente of tree ringe end have vstadliahed what is
Kknown ese & "celibretion curve" agéinat which one nay compare eny
carbon dated iten to “correct'" the dote for that itenm. Although
this hea brought an incressing ermount of precision end accurscy
into the carbon dating picture scientiate know thet there are
8till very minute armcunte of varisation of the level of C-i4 in
the corgeaniem which taekes it in. Theae tiny ermounta may not be
nescurable by current technology excapt where very large esnplez
are tested,.

There ia ancther concern which sacientiats keep in nrind, They
know that modern carbon cen introduce a ‘“fealme age"” :into the
sanple they are dating. The oils fromn heande when the Shroud wvas
hendled, the laying of flowers down on the cloth with the larce
anountes of pollen left there, the water throvun on the cloth to
doune the fire of 1532, the "pitch" which mey have come from a
burning incense eccidently droppéed on the cloth, the avest which
dropped from St. Francia of Asscie!l as he exoninaed the Shroud, the
particles of paint with their traces of temnpers which ahower ea
dust from the peintinge of the paast, in fact, the very tenmpera
which acted a2 8 binder to the peaint of the True Copiesa which
ware once leid down cloth-to-cleth and inage-to-imege on the
originel Shroud, all these sre considered as contaminents by the
acientiete., Either acientiats must avoid teking eanmples fros
whet may be hsavily contaminated areas or auch contaminantes nust
be carefully removed--aome by physical cleaning, others by »ore
rigoroue cherical methode--before they can essure themsselves, and
the Church, ©of a credible dete. The reason the ramovel of these
contarminants ia mo important i1s& becausé they could nrake the
sanples Vhich are taken from the Shroud appear younger than they
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reclly ere,

Although 1 heve tried to exprese theee in lay terne the netter
ia fer from ainple. The varicus issuee which radiocarbon
mcientiste have faced over the yearse have been debated &t length,
prepossls suggestad, experiments have been run, end thease in turn
debated sgein to produce e raepaating cycle of conatent peer
review in this hichly apecielized field. But that peer review
hee bdorne fruit. Beginning in the 1930s Dr. Willerd F. Libby
invented hia low lavel counter and developed it tc e point when,
in 1946, he reelized he could count tha breekdown rate cof C-i4
and thua deduce & date <for the ssnple of interest. Gen
propoertional counters were devaloped in the early 1950s enc
continuad to be refined in response to probleme encountercd.,
(Arnocld, 1987:424).

In 1977, Dr. Herry Gove end his associstes st the University of

Rochesater invented the ANS technique of carbon dating. Until
then the conly method uvaed was sone version of whet :8 known ae
“peta decey counting'--i.a. the use o0f & counter tc count the

breakdown rate. But that particular yesr eav the edvent of o
method whereby onea could ectually nessure the arount of
radiocarbon isotopes directly. Radiopmetry/beta deécey counting
had continuad to develope and reigned as “king" as an outgrowth
of many yeers of technelogicel sdvancaenment.

Leat year, Dr. Jeres Arncld, & JFormer colleegue of Dr. Libby,
could pey this ebout the acceleretor method:

Will AMS [1.e. the ecceleretor method) wipe low-level
counting technigques off the map? The aimple snever 1ie
yea, over @& wvide renge of long-lived coemcgenic
redionuclides. For 14-C the «chellepge of  high
precigicn bag pet yet been pmet, thpueh each AES
cenference ghovs progreece. Moss epectroretry (i.e. the
sccelerateor) hees hietoricelly beep more precise then
counting, end it wil]l oprobebly be s8p here tiecg,
goredey. (Emphesie mine). {Arnold, 1987:426).

Dr. Arnold’s mtatement above xust be aet within & proper
context to be appreciated. He wae essentielly epplying it to the
field of geophysice where the aample size i{» measured in the tgnps
ef grems. (Personeal communicotion). Compare thie with the
sanples requeated from the Shroud where the asaemple size 1is
measured in pilligrame! If a @scientiet ie coutiocua about
accepting AMS as it currently etenda in applicetion to hia own
field whereo the sample size is substantielly larger, one hust
then suagest that ANS, by itself, ia surely not yet to that point
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where high precieicon and pin-peint eccurecy J48 en everyday
product that will produce e date for the Shroud credible to the
rediocarbdn ecientific comnmunity.

THE RADIOCARBON SCIENTIFIC COMNUNITY AND PROFESSIONAL USERS!:
SOME EXPLORATIONS INTO THEIR THOUGHTS ABOUT

THE SHROUD DATING PROJECT

A. THE RAPIOCARBON SPECIALISTS:

Theee who heve worked at developing the ges proportionel
counters and the accelerstore are highly respected scientiats,
all of thern. In 1979, when the &igne were clearly there thet ANS
would turn out to be a raeasl competition to bata decay counting,
Dr, German Herbottle and hie asscciates, Dre. Edwerd V. Sayre,
and R. W. Stoenner, invented the snmall gas proporticnel counter
at Brookheven Naticnel Leborastory. Indeed, when Dr, Robert QOtlet
of Harwell, Englend decided ¢to come on line with emall gea
proportionel counters, some of the basic aquipnent wee in fact
built at Brookhaven National Leboratory. (Otlet, 1986:607). Ae of
thie date both labcratories have processed & large number of
archaeological sanmples,

From en esrly point Dr. Gove recognized the benefits the
accalerator could have in establishing a date for the Shroud.
When the secretary of the Britiah Society for the Turin Shroud
enguired regoaxrding the applicetion of thies test Dr. Geve hae
vorked to meke hia equipment &vailable. But eccalerator
technology wam just then brand new to the field. Therefore, it
ves nO surprise to meny wvhen Dr. Robert Dinegsar and his
aamocistes cdevoloped the beginnings of what 1s now known as the
7-lab protocol by bringing together two of the worild’e
authoritiaa on the two nethode apecializing in the carbon deting
of enall saxples: Dr. Garman Herbottle and DPr. Harry Gove. And it
was largely due to the nmelding and careful wesving of both
techniques, the smell proporticonel gas counter end the
accelerator, that the project for dating the Shroud gained wide
acceptance among their colleagues.

Can three accelerators cerbon date cloth from the Shroud? If
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one talke to the apecieliste in the radiocerbon field one quickly
learne that therm are two sidea to thia guesticn: & acientific
one and & technclogicel one.

I telked with Dr. Henry Pollech, director of the radiocarbon
laboratory at Australian Netional University okout thiae. FHe told
re thst ungqueationebly the eccelerotor could do 3t. In fect he
explainecd thet sven if the sccelorstor had & pure zapple ae ensll
eaa one half e milligrsm, they could do (t, Thia 8 the
ecieptific aspect.

The real chellance i1e to take the contamineted raw asanple,
clean 1t until it 18 cospleotely frea of that contaminavion,
enaure thet the eguiprent ia calibrated with precision, guarantee
that nodern conteninetion 1a not intruding in sorme step of the
lsborstery procesa and, yes, the accelerator can ¢o 3it. And the
peint about preventing modern carbon from intruding into the
sanple 18 perticulerly irmportent for auch contanmination will maske
the Shrouc eppesr to bae younger then it actually ia.

Dr. Pollsch told ne that in fact he did not believe the
accelerotor could do it even with Lthirty milligrams of & rew
sanple, (Persconal communication). Thias 1= eirmply bacauae the
techpclogy has not yet progressed to & point where e&ccelarator
labs have overcone the problemé which cause imprecieicon and
inaccuracy an the reauvlte. And thia is compounded by the fact
that there are many =ore atepe In the treatment procass, by
conperison to thae proporticnal counter, where modern cerkbon can
intrude.

The concern Dr. Pollach expressed extended to the nature cof the
sample iteelf, He notaed that the edge of & cloth, eny cloth, i&
clways rore exposed to contaminents then any other earas.
Moreover, he pointed out that beceause cornere ore wvhare cloth is
nerraelly picked up these would be far nmore contaminated. That
the ao-celled "side-etrip” side of the Shroud i1a probably one of
the sost contaminated areas due to handling can aeeseily be shown
since nearly all engrevings showing exhibitione of thas Shroud at
lesat es early ea& the pariod when the Shroud wee in Chanbery,
France (prior to 1578) depict Church euthorities holding the
Shroud along that particular edge. (Moriondo & Piazza, 1878). It
16 therefore oecspecielly important thet radiocarbon chenmiste
addrenn this in detasil.

In 1582 & group of ecientiats at Glaagow Univeraity in Scotlend
published an international intercalibration atudy of 20
radiocerbon laborstories. They diacovered that there were eomne
unidentified problens either in the menner in which the resulta
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were being reported or e¢lac in saone ateps 1in the laboratory
procesa. ° The Gleagov group hed selected iddenticel tree 71ing
aamples for the 20 laboretories to dete. Since the date of the
Lree rings had already been detérsined by tree ring apecislipte
the Glssgow group knew whet date te expect fron the
ladoratories. Eech lab deted ot lseet {five diffgrent sarples,
nOAL &8 many 6k e€ight, Although moset dates wvere "in the bell
perk” no twec dates were identicel for eny single lab and no
laboratory produced Iidenticsal regulte with any other Jlab.
(Baxter, 1983:127). They noted that '“inepection of the results
indicates the existance of caneiderable variability; for
individual tise pointe, reaulte cdiffer by batween 31& and 724 yr,
while, for individual laboratories, ege differences of between
1830 and €S0 yr ere obaecrved." tInternationeal Study Group,
1982:620) .,

But aince thet tent waas not satructured to Jidentify the ressons
why the differences existed, the Glasgow croup decided te repest
the atudy on & larcer scale but thia tire in & three stage formet
to attenpt to discover just where the cauvses ©0f the variability
were. Currently, this nevw atudy is under wey, thie timpe with
nore than 50 radiccerbon leboratories pearticipeting. Stega cne
ia conpleted and the dats 1 snaly=zecd. Stage ttwo La alsc
conmpleted and thé date g now coming in. Stage three iz ebout to
begin ond 81l the dats ahould be aveilesble By the end of 1968, It
feoms certain that this intercelibration teeting will make en
inportont contribution towerd discovering @cke ¢f the fectors in
the lshoretory which contributée to what is known as “laboratery
biases', <factors which affect precision, accurscy, and the
reporting of resulte. If the definitive resulta vere available
to the acientiats who are currently JInvoived sn teating the
Shroud perhepe sone alteraticns in the planning might aimprove the
chonces of producing better results.

1 talked with Dr, E, M. Scott, who is ccordineting the Glaagow
Atudy. She has kindly supplied me with an esacasnent of some of
the wvork to detm: "“With regerd to the number of participating
laboretories, both our studies (ond elso the BM linen atudy (See
Burleigh, et &l, 1986:571-577.1) show clearly the potentisl
dangers of only héving 6 anall nunber of leborstorias. Far a
enall number of laboratories, there micht well be difficulties
with individual outlying observetions, e well a8 with the
problen of one or moré discrepant leboratory. In the accelerater
aubgroup of 7 leborstoriea for the [current] Gleagow atudy, there
ia & roenge of 700 yearse for one esenple, excluding cne laboratcry
reduces the range to around 200 yaears." (Scott, 19&8).

Resulta which ere redicelly different from the expected target
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date are called "outlierse'. As is nowv knovwn, one of the labas 1in
the Britiseh Mueeun etudy in prepearetion for the Shroud tests
produced two “ocutliers”, Clearly, both the 1982 and the current
Glasgow studiaas indicate thet cutliera sre rore comron tLhen one
might otherwise expect., Prof., Scotit concludea: “"The difficulry
in obteining e conaansus of reaulte acrosm laboretories would
argue having se& many laboratories as fessible in the study...lat
Jeant) wore than threae." (Scott, 1988),

There is abecliutely no doubt that accelerstor technology will
continue to improve. But it takea tize end constent careful
apnasanent of the eitustion to discover the cauaes of the
problens and experiment with verious sclutione. With eny highly
complex ayatarn there are many thinge which can go wrong. One
leboratory reported that they were getting imprecise snd ver:iable
resaults because their ceaaium baam was out of focue (Nelepon,
1S886: 219)., A French leb reported thet 1t vaa trying to identify
the socurce cof esome contemination in their syetem end wondered if
it might ba due to “beckstresning' from a turbo-purp. (Arnold &
Dupleaay, 1586:213). Oxford reported thet a ma)or eacurce of error
in their deting procedura wes 1in one of the:r methods of
pre-treatzont cf oamples--i.e. in renoving contamination.
(Batten, et al, 1966:180).

B. THE PROFESSIONAL USERS:

Others have ralsed concerns ragarding & number of easpects
regarding the current rediocerbon situstion--perticularly with
accelerators and with heving only three labe invelved,

I teiked with Dr. Stewart Fleming, Director of the HNueeun
Applied Science Center for Archasology (NASCA). He diecussed four
different pointes:

1. Dr. Fleming pointed out that ell laborsteories

: occasionally meet up with vhat ere known a& ‘rogue”
| sanplea. Theaese are sanples which produce etrenge deates
A that no one expected end that by all logic {from tha
context should not heve Dbeen produced, He asuspected

that perheps cne in ten samples handled by laboratories

were “‘rogue semples'”, Whether by some quirk 1in the

senple iteelf due, perhaps, to varicus factors in the

sarple‘s originasl context, or through some as yet

unidentified but inadvertent intrusion of modarn carbon

in the laboratory eitustion this exposure to such

unexpected resulte i not en uncommon occurance. In

fect the Oxford Accelerator Unit reported that "At
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laaar 1 4in 5 datezs ere contrary to expectation.,”
(Betten, ot e8!, 1986). £

2. Dr. Flering notea that linen hes a cleaer advantage
with the gas countar since cloth heae undergene ysars of
teating with the conventional deting technolegy. Oon
the other hand cloth doea not seen to be an iten which
hae been corronly detad by the acceleratoy rethod., For
exemple in an article describing work dona as recently
es 1986 at the Oxford fecility, cloth novhere appaaras
en the following chart: (Ses Batten, et al, 1S86:178).

Chargest! Seeds Wood
0¥ ‘0% “

Ban iii

SEv

Flexing therefore feels that the erxployment of the
anall proportional counter provides an assurance of

credible results whatever those results night be. In
fect, he noted that he had obtained particularly gooda
results frox the Herwell, England facility, But he

alao erphasized thet tha accelearatora ahould teat somae
20 to 30 aarples of linen, amcng then being a number
fron the Shroud.

3. The third item he raised refera tc the fact that
in accalarator tachnology thera ere nany mora stepa
which the ladb auet go through in the process than occur
with the anmall proportionel counter. With esch satep in
this proceas therse is& the possibillity of intrusion of
extranecus carben theredby effecting the date. The use
of the apel) proportionsl counter provides & very good
siternate way cf verifying the results cobtained by the
accelerstor. In fact this dusl nethod of dating hes
alreacdy baen used by profesaionals as & referance point
where there might otherwise have bean a question of a
discrepancy. A ceasa in point is the problem of aocrne
radiocarbon dates of wmatarisl fron well dafined
historical contaexts in Ancient Egypt. These discordant
resulte which do not egree with the hiatorical dates
are off by sone 350 to 450 yeara. Yet thoae who have

-10-
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studied the probler in depth are sble teo say!

We strongly suaspect thet the problem reaides in
the origin of the materiasl detecd. The
correspondence between mesesurements by the
SCCRIErELOT Rpes epectrometer (ANS) and
convengtjonel rmethods leacds ue to exonarste sample

trestment end redioagtivity ressurerepts, (Heseean
& Rebineon, 1987;: lenphesis ninel)d.

Dr. Willy W8ifli, director of the Zurich, Switzerlend
.facility mekee o siniler conrent ebout the eenc
situstion: (Walfli, 1ne7)

.+vderger sarples were deated with the conventionsl
liquid mcintilletion counting method at SKU
Dellas, the &reller onea (< 400 rg) et the
[Zurich) ANS dataing fecility...Fireat of ell, its
({i.e.. the range of detes Obteined]) extendsed tails
Just confirn the old mexim that ‘cne saingle date
ie no dete’ in archaecoclogy. Seceondly, the
cbaerved offaat of 374 lyearal) of ita meen valuae
indicetes ecoré aysteneatic errore, €ither in the
rediocerbon dating method (note:!: conventionsal and
ANS) or in the presently accepted, eo called
Cambridge Ancient History record, or perhaps even
in both parts.

Without the two different methoda there would be no
vay to say foxr certain thet the current atate of
eccelaretor technology 42 not t¢ blarme for any
discordant resulte. Clearly, increesing the e=i2e
and/or number cof semplea taken from the Shroud, ie only
a partisl asnever. Dr, WSi1fl{ meya!

For the particuler ceae discussec here li,e., the
Egyptien detes] 3t 1o obvicus thet the number of
64 investigated sermpliea is still teoo arall to
properly underatand the cbesarved dieparity between
rediocarbon dates and hiastoricel chreonolegy.

Admittedly, Dr. WSlfli ia diecuesing & chronology
vhere & reange of detee ore involved. Nevertheless, i1f
one i& going to limit the number of samples from a
cloth which hae hed en unresclved date ever saince
echolerse began investigating it, it seers wime to seek
to balence auch teste with a version of conventional
rediocarbon technology in order to certify the

-11-
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results,

4, When desling with culturael meterial ecientista and
historians like to achleve age great a preciaion ee 1o
poecible, NO AKS ig obtaining a precieicn grester than
sbout two etandarc deviatione, ca. 70 years. Anide
fres this onc sust account for laboretory errore: when
@€l]l 1& teken into cenasideration plue/minue 130 yeara 1s
quite comron, To this one must add e ¢Certain emount
for calibration. Dur concern here ia that I(f the
“"window" & too lerge then the debate only Jumps fron

. One arena (the 14th century) to snother (may, the firet
% Christisn centurjes’). This lack of precision would
not ensable us to say whether it {a to be dated to the
carly firat century AD, the time of Christ, or to a few
centuries later. Prof, Robert Dreva, of Venderbilt
University, hae suggested theot the Shroud wvas
ranufectured by en early Christien g@roup perhape in the
sccond or third Chriatisn century. The grester the
pracisicn the better scholare cen sort out the various
possibilities.

Oxfore Univereity recently published the book ARCHAEOLOGICAL
RESULTSE FROM ACCELERATOR DATING: RESEARCH CONTRIBUTIONS DRAWING
ON TRHE RADIOCARBCN DATES PRODUCED BY THE OXFORD RADIOCARBON
ACCELERATOR (Oxford, 1987)., Pref. Robin Dennell, of the Dept. of
Archaeclogy eand Prehistory at the Univeraity of Sheffield,
Englendg, in reviewing this work, in en otherwiee poaitive
contaxt, meakes the following comment: “"Befora AKS ia accepted ez
the f£inal arbiter of chronology, criteria are needed to decide iY
and when en AMS dste 48 unaccaeptable...'' (Dennell, 1987).
Ramoving & form of conventionel radiocarbon dating end reducing
the number of lebs to three stripa away the neene of eatablishing
whether or not the resuvlite gre valid,

For all these 7reesons we urge thet the 7-lsb protocol be
reconsaiderea.

OTHER CONCERNS
A. INFORMATION EXCHANGE.
Prof, B. 5. Ottavay of the Dept, of Archasoclogy ©of the University
of Edinburgh, Scotland notes that there needa to be “better

informetion exchange between 14-C laboratories and
archeeclogiaste...end regular publication of quality controles by

-12-
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ell dating laboratories.'" (Ottaway, 1986:737).
B, SAMPLE CREDENTIALS FOR C-14 DATING

. Dr. E. M, Jope of the Queen’s University of Belfsat, Belfs=t,
Northern Irelend points to enother importent concern. He notes
that the 12th Internastionel Rediocerbon Conference wes given the
high-precieion tree ring celibretion curve. But hc seys:

It =musRt be enphasized thet this high-precisicen
calibration data can only be neaningfully espplied to
14-C estipstions done con s&rple reteriel which has

. 8ppropristaly atringent (end definitive) credentiale,
both o©of context end of cherecteristics o¢f eesmple
rateriasl.

Since none of the radiocarbon lsboratories will actually be
peraitted to be on-site when the aamplaes are remcved f<rom the
Shroud there is considerable concern that inaufficisnt attention
will be peid to the pointe raieced by Dr. Jope.

C. BLIND TESTING.

in the printed anformaticon evaeilable there seexa TOo Dbe no
dimacussion of the dataila as to how blind testing «will be carried
out. Since the Shroud’s weave ia & very distinctive one 1t goer
without esaying that in order to conduct the testing ain e
rigeroua & menner as poassible the cloth must be delivered to the
laboratories in en ynraveled condition. Without this enyone
would be sble to reccognize iamedietely which sumple canme freoa the
Shroud--the testing would then no longer be blind.

D. PEER REVIEV.

Science is norrelly conducted in the glore ©f peer review where
cther membero of the ecientific communaity study the pleanning and

are ebla to offer insight into thet planning. One s&satute
observer hae cogently noted: "By the very nature cf Sindonclogy,
those expert in one erene are rank neophytesz in encther., Newhere

ia thia more epparent than in the delicata dynaxisn of
interpersonal reletions and 1t 4ia here thst some of thes=e pecr
fgatureoa are found lecking."” But the heavy saecrecy which has
cloaked ruch of Shroud rescerch effort has severely hampered the
peer review procesa. It (s of major concern that the deteils for
the radiocarbon deting of the Shroud heve not baeen oveileble. 1Y
we wish a rigorously executed project thet will contribute toward
@ resolution of the controversy surrounding the Shroud such
reviewe and control procedures are an abaolute necessity.

=




Ve baliave these and the foregoing atated concerns translate
inte the following recommendation: That an externel radiocarbon
advisenment comrmittec be eatablished and that i1t be composed of
experte in the fileld of rediocarbon dating end 1ite alliead
aasociates. We urge thet there ba & apocielist in the field of
stetisticc ees it epplies to rediocarbon dating., Dr, E. H. Scott
vould f£it thie position ednirebly eince =ahe 1¥ internctionelly
recognized a8 the coordinetor of the current Internetionel
Calibretion Study of Rediocarbon labs. Dr. Scott i18 &8 member of
the Dapt. eof Steticticc et the University of Gleegow, Glaegow,
Scotlang,

And wince the chepiestry of the aarple 18 of such extrene
inportance wa encourage the eddition of cheriste whe heve hod
yearea of experience in the carbon dating fileld. Twoe who have
been auggested in ny interviews with scientiate in the
redicocerbon community ere: Dr., Wille= G. Mook, Director cof the
radiocarbon <facility at Gronnigen University in the Netherlencs
and Dr, Henry Pollech, Director of the rediccerbon leb at
Australien Nstional University, Canberras, Auvatralia. These nen
heve had 25 and 30 <« yeorse raspectively 4in the field of
archeecliogical/radiccerbon chenistry and could bring ean imrense
encount of erudition to the rencval cof the aanples from the Shroud
end aedvieerment in the pre-treatrment of theae samples ea it
relates tc the context from which the sanples were reroved.

Becosuse there may be apecial problere with the linen due to the
fact thet cloth hee not been widely tested with tha accelerator
we atrongly recomnend thet et leest two textile chemista be
included--oné archsecliogically oriented, the othar with a
conecrvetional perspective. For the former an excellent choice
would ba Dr. Kethryn Jekes, sseccilate director of the Center for
Archeaeclcogical Science, the University of Gecrgia, Athena,
Georgie. For the Jlatter Dr, Jeenette NH. Cardeapone of Virginie
Polytechnic and State Univoeraity College of Textiles end Clothing
vould be an admirable chemist to be part this adviaory group.

Finelly, wve nuggeat that aevaeral archeeclogiata bhe i(nvolved in
the sample rerovel, Two suggestions might be Dr. Collin Réyrew
of England, and Willies Mesachem of the Hong Kong Archaeclogical
Society.

Every effort should be nmade to conduct this cerbon dating
project with escientific rigor and with externel radioccerbon peer
réview 80 that it can schieve the highest precision and accuracy
given the current atate of technology. It ie certain thet when
the results are mede eavailable {t will become the most closely
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ecrutinizad carbon deta in thoe world., To ianore paer review and
profeasionsl advisement in advance of this testing Je& to court
disaater. Hence we offer this plea for a reconeideration of the
current decieicns.

Servel Pellicori of STURP once calculated that there weas enough
meterisl Dbeneath the patches to perforas eome &S00 rediocarbon
testa. It wvould be quite eimple, corparing the X-reys teken Ly
STURF in 1978 with color photographe, to eelect the patches which
night have the moe! ysllow or brown getersal hegssth. Such e
petch could be unatitched only et thet place in the cloth and
laid back to perrit rerovel of the sampleta).

On the other hand, in aome casesa 1t micht even be poaseible for
cartain stranda of threada to be reroved out fror under the
petches without the petches ever being unetitched., This could be
done by certifying that cne end of the thread is lcocae by
exomining the correaponding erez in the x~rey, then snipping the
thread juat ocuteide the petch and teasing it cut from under the
patch cloth.

CONCLUSIONS AND SUMMARY

1. We urge thet the 7-lab protocol be raconsidared.
It ie important that mere thon three labe be enmployed.
In Dr. Scott’s words, “The seven leb plen has e
statisticel edge.” Dr. Minze Stuiver similerly believes
the 7-lab plan is better.

2. We urge that en advizory cormittee be estsblished
to!

a, Diacues and lay out guidelines for the tesking
of sapples,

b. Dimcuecs end ley cut guidelines for the
reporting of results.
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