


New Evidence May Explain
Image on Sllroud of Turin

“Chemical Tests Link Shroud
to Jerusalem
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Joseph A. Kohlbeck and Eugenia L. Nitowski

THE SEEPTIECS have heen unable
o explum how the image on rhe
Shrond of Turin was ereared,

Muoeeower, modemn science despens, rather than albays,
the mystery. If we knew less, we could asame more we
could suppose a3 host of ey answers—like paincing. Bur
the arsenabs of modemn science have done noching bur
destray the casy answers: By answers will not &, And
still there & no explinarion. The COYSTLry TRImains.

We beliove we may have now found 2 naturalistic
explanation for the formartion of the image of the crucified
mian on the Sheowd of Turin, This explnation strongly
sugpests that the imapge was procheced by the hody of a
crucified man in firstcentury Judesr—ind char chis by
had the charcteristics reflected on che shroud.
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Whe sy Ustromysly sggeests” becoase we ot exclugle
all other possibilicies. In sclentific terms, we admiccedhy
have not "proved"” our case, bt the evadence peculeacky
poites to this plee and ths ome. Undl evidence of
anarther bkely possibilicy is shown, we mast rely oo the
evidersce we have fournd.

Mor do we chaim thar we have scientifically proved thar
the shroud coce covered the crucified body of Jesus
Scienwe con newer exclude the possthaliey thar someday
someone will come up with anodher, different and more
satihctory explanacon for the formestiom ol the sheowd's
image. MMorcover, we cannot prove char there were oo
other crucified hodies in first-centuey Judes thar produced
this image.

With these resernations, bowever, we shall st forch our
mew evidenoe. Before doing so, we should explain how we
e o unddertake the mvestigation that led us o our
oo husions.,

COn oo thing, sveryone can agree, We are 3 most
unbkely ream. Juseph Kohlbeck = an oprical cryszal-
lographer, He works for the Hercubes Aerospace Dhivison,
the compmny that produces the Trident, Poscidon and
Pershing missikes. Bugenia Micowski is an archasologisr who
hers o tuken the wows ol o Charmchie nun. We have
written this article topether and have chosen o identify

our irebvichol contributicons.

Eohlbeclk: [ became involved with the Shreood of Turin

when an old friend of mine and a member of the STURP
tewm, Ray Ragers, asked me to take some gualicy photo-
moicrographs and o microscopically examine some shroud
fibers. Bogers had removed the fibers with Mylar mape
during STURF: 1978 esamuration of the shroud. [ had
access to oprical equipmenc at Hercoles char was noc
avatkable o Bopers ot the Los Almos Matiomal Scentific
Laboratory where he worked as a chemist,

This roeurally led me to comsder some of the brosder
questions concerning the shrowd Ar a church [ arcended,
I heard about 2 novice nun wha had an archoeokecl
backzround in [rasl and Jordsn. BMaybe she could answer
s of the guestions thar awere formimg in my mind
about che ecnvironmene in which che image was creared,
asuming that the fmage was produced by natural means in
first-cenoury Judea. 5o | conacred her.

Mitowski: As it happened, | was the ideal person for
Kohlbeck's queries. My special interes was in tombs of
thar period. | had served ot the excavariom staff ar Tell
Heshan in Jordan where, m 1971, [ had excavared che firsc
rollmg-stone womb ever to be found east of the Jordan
River. This led to moy study of combs in lsreel a0 well 2z in
Joedan im oan effoct o "recomgTuct” the tomb of Jemms,
hased on archasological evidence.

Kohlbeck: In the course of my work with the marerials

" Shrowd of Tuein Fessarch Propece,
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Rolling-stone tomb (lefe). Typicd of lonetone-comed,
Jost-crmtury tomehs in fudeo ond neavhy avesss, this one from
Tell Heshan in Jorden mory be very similar o the tomb in
avhich Jesus aows bured. The Gospel of Muotthew (27:59-60)
relmtey thet Jomeph of Arimaethee umapped the body of Jesus
i a clemm e cloth and Loid & in his pum new emb, @nd
“rolled o grear stone to the dooy of the seprlcfee,™ In mech
1eonbs, the mmowd some mlled freely olmg o sdanted tack or
vy prshud along o level mack i order to cover amd seal the
antrance o the lmal oo, [Shoun here is a baed rack )

Ther interinr of volling-stone tombs vesembled the corr's
roroarstrection ahove. Une etered o comral chamber by
steping doun from the dosrway threshold; benches wee e
intn the stone walls on feo o three sdes; perpendiculor ©
the berches ruomow, body-lemgth broind chambers called
and swraped in o shemed before beeg ploved moa kobh, In the
cu f Jenus' bnoriad the body avas not washed and venmined o
the bench (Take 23532430

COLWTEST ASINEIAS Lk RTERSIT Wl GRsl DPEDITOAM

Drr. Bugenia Mitowski sits on g bench within the Tell
Heshan tomb (500 extevior view, beft), The soft modst
lonestome adheres to her shoes ool et Legs s Emestone

el maest hawe chung e entiqueey to the shrenaded bodies loid
wpoat the benches
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The STURP Team —

HiTech Problem Solvers

Tackle the Shroud’s

Mysteries

Thie Shrowd of Turin-—a orly 2 000-
year-odd relic or an exquisinely dlever
furpery? The mypstery hus recently sttnsctad
a sl army of decectives thar woaild mnke
any police department crime b jedows.
Clrpmnized as STURE {the Shrood of Turin
Resemarch Progect), these “deectives” —
srare-pf-rhearn specialiss in an armay of
seientilic deciphnes  rendezvosal

ar the Bl Pabce of Turin in Ocrober,
1978, Their mizzan: to don wiute chves,
spresd the 14-foor-bore lien cloch on
special, regaring west mble, and probe the
shiromd (o0 phestos of at) wirh Xerays,
specrmscopes, i WIS Inupe Aaahoe,
ulernwicler flisrescence, macrophoesogmphy,
pletomirogmaply i other spoce-ge roolks
and rechnigques.

T gewesis of STLIRF daves o 1974,
when two L5 Air Force scientisis, Johin
Tackson andd Enc Jumper, intrigued by some
1951 phategmaphs of che dhwoud, decided 10
process the photrs with a WIB4 Imape
aralyzer. M kind of faney compurer, the
analyzer mkes ssllive phovee of the woon
and plunces @ turms them e rhaee

dimensiomal ropographic relefs.
Tor the scwenniats” shock, rthe analyzer
peoxiuced a relarively wndistorted, thoee-

dinensicnal inage of the man of the sheood.

This ernsformmation wiskl Feve been
imposstle o the shroud imege were a
srareland pan-dimensiona] minting,

(xher scoenists heand abour Jackson and
Jumper's wodk. In March 1977, 2 mectig
wars arcanged in Albsiergue, Mew hexico,
aned thee project was underway, Soom the
SCHHLEAS G permission 1o condsce
nondessructive tests on the sheoud ar dhe
chose of che public exhibirion scheduled
far the fall of 1978

Henwever, appronal did nor come chroagh
for ane crisscl test, carbon denng, whach
mizh have fisved the age of the dath within
a range of [20 vears, The Archbishop of
T, alchoagh in fvor of carbon dating in
peimciphe, wis not convinoed thar the e
voukd b done with encagh credibilivg.”

Bar the STURF team was urdaumied,
For five days, more than 3 Amesicin
scienvas worked with Bakan colleagucs and
a Swiss criminoksgs on 3 precisely
choreoyraphed 24-Twour-a-day schedule.
They phorographed the shroad inore than
SO0 tinwess, vagusived in, pressed i wich
sricky rape, subjected it to M-rays, ulirraoka
radiation ard infrased bghr,

Whar were rhe experts able o e,
wollecr of discover? Ullorasioler and KXoy
Auorecence produced chues o e shiowd's

" The archbehop bas not yet g promission
fow caebon Li'lrl.l'g.

chemical mekeup. Since whale blood does
vt (luoeesoe, some STURF scienriszs
beliewe thar che sains arownd "wourd™
ineges on the sheoud are serum, che thin
ligguid that seprmees foom blood. X-ras of
the stains also revealod & level of iron
comparihle wich blood,

The wacuiam aned the serips of cape sszed
bies of fiber tht ookl be scooarinized back
e i the b, BMosr scienrises who
anadyzed thee red staivs on the choth have
ey comchinded char the stins are human
Tobiscl, buat vy vz members dissen,
Microscopisr Walter 2 Mol rone conterds
that the sains are iron-oode paint applied,
he supsesrs, by somesomee who wanzed o
enhance the moage on the sheoud, Mo of
rhee resm members, however, agree char the
sheoud image shows no signs of brush mards;
in other wonk, the image was oot pameed
£,
Sl Pellicor, am oprtical physicist and
SECTROsCapes, sivs thar the color of the
suppased Mloodsrire i sanmgly
remeniscent of recent blood and nac az all
whar coe woudd expect afier o mmamum of
&0 years,” Bur chemise Bay Fopers ss
thet the shroud oy Foeae Boen washad =
soapamrt, 2 plane wssd in anciguiry as a
detergene, which s the properny of
mameaining blocd cells.

Owsousdy, the team has not seached 2
corsenas. Each scientia, in his oo ber own
kb o office, has continued working since
retumning home, but as some probloans sne
solved, new omes sme revealed — WAL

Fomers mive mer, | began to fiwws on particles of calcium
carbormre oo the fber mamples, [ wondersd ahether there
was anything in the romb environments of first-cenoury
Jraekesn tha emight sccouns for cheir presence.

Mitowski: 1 have studied 61 nolligestome  tombs
Palestine/ Trangordan, dating  from the Easly Boman
through Byzantine iu".ru.:-llh 163 BC oo &40 AL [ have
srudied many other tombs of this persad wirthour rolling
stomies, Based om thas study, | bave reconsoreceed che moss
likely archirecrural fearures of Jesas' tomb. Ir is clear boch
from the Gospel evidence (Marthew 27:60; Mark 16:3, 5;
luke 2%5%, 24:3) and the archaeolomenl evidence thar
Jesus' tomb was located in @ burial cave. There was
pealmbly 2 courtvard ouside che cave, The entrance 10
the cave was quite small, approcomarely two feet by three
feet, allowing aecess by only one person at a tire. In Jesus’

22 BInCAlL ARCIHLAROLOGY REVIEW

huril cave, 25 we leaen from the Gospels (Mark 15465,
16:3, 4 Luke 24:20 this entramee ams comtrolled by a
redlinge stone conssring of a bepe, round sone disc st on
edpe, Two kincs of rodling-stome rracks have been found:
those with slanced tracks, which provide sutoesanic closure
if wnartended., and level eracks, which on the other hand,
enable movement of the sone by one person. In other
caves, the entmmnce was controlled by a square slab, or by a
sainging door thar could be locked. The closure was never
meant o be permanent becamse of the continual need for
rense: Inade the cave was provision for » number of
burgals.

Thirectly mscke the entrance to the cave was 3 central
clumber. Two or chree steps ked down from the entmance
threshold The ceilimg was abhwas bigh encagsh o thar a
person in the central pic could sand wprighe, The central

pir creates benches, or ledpes, that line three or four of



the walls of the central chamber. Additional rooms o
chambers were sometimes cur off of the cenaral chamber.

The bodies were interred in wher are called in Hebeew
kocham (singular, kokh), or lnculi—horizonral burial niches
cur mto the wall, each long enenagh ro contain a single
body, Each kokk was approximarely two feet wide, three
feet high and six feer komg, In cave chambers that have
ot been frequently used, we often find only the begin-
nings of kokhdim carved inco the walls, hinting ar che
toenh's firal intended form. The size of the chamber was
depencent on the number of phmned kokhin,

The benches m the cenmral chamber were wide enough
i hodd 3 body for washing and ancinring before being
placed in o kokh

The many Jerusalem examples of these cive rombs with
kokhim lewve lirtle doube as 1o whar chey looked Ble.

As members of the burial party enrered the cave, which
because of the snall entrance admitted only one person at
a tone, they carmied, along with the body, il bimps,
washing vessels, spices and oistments, as well as small
honeahold objects ot may have been mserarstul o the
deceased, all of which were left in the tomb becawse of the
biws of rirval cleanlmess, Usually prepasarion of the body
ok plice em one of the benches in the central chamber, !
Then the body was phaced head first oo the kokk, The
kakh was often sealed with 2 stone shab,

Ume other poent i= critical for our purposes—rthese
tomds were cut noe soft, moist limestone outcroppings.

In sowdving these rombs, [ noriced that this soft, mois
Emestone would contmually rub off on oy clos him, espe-
cially as | entered the cave tomb during excavarions.

Kohlbeck: Mo mvestigation of the shronxd had ever sug-
pested eamining samples of the Emestone from a omb in
the vicinity of Jesis' burial place. Could this Emestone,
which is calcium carbonate, be the source of the unexp-
lined caloium cirbonare parricles | found on the shrowd's
fibers! We obtamed wmples of bmeswone from imside
tombs in the general vicinity of Jerusalem. We then
subjeceed thin sections of this Emesone 1o MACTBC O
analysz.

This partcubar lmestone was primarily trvertine ara-
pemite ddeposited from speings, rather than the more com-
mon caleive. Cleberte amd arggonite differ in their crystalline
structure—calcite being rhombohbedral and aragonste or-
thorhombic. Aragonite is less common than calcire, Ara-
pomite is formed under 2 much narrower range of condi-
tions than caligte?

In addition wo che aragonite, our Jerusalemn saples also
contaiged small quantities of iron and steemtiom bur oo
lead ?

We then examined a calcium sample from the shroud
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Comparison of limestone samples from @ Jerealem
toend with lonestome from the linen fibers of the Shoowd of
T These two graphs plot the relative amonenis of the
chemical comfrmmds found in thin sections of arapmite, te
perticaelar onetalline fonm of coloon corbonate present both
The peaks m ench graph indicme the dons from a petiodar
chemnical compound. The graphs of positive end negeative ions
Jenasbean b and the lmesome adhering o the shronud
fibers. This similarity,though not proof, sszpeses the
possibelety of o Jerusalem provenance for the showd
birmentonie.
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raken from the sren koo as the “bloody fooc'™ becans:
this dhowed 2 laper concentration of caleimm carbonare
than ocher areas, This caknom carbonare turned owt oo be
aragemite, nor the more commeon cakite—and exhabired
smiall armouncs of srontivn aed oe®

Further analysie was conducred by Ir. Rizirdo Lew-
Serni® of the Enrico Fermi Institute of the Universicy of
Chicapn, who put hoth sheoud and Jerusalem samples
through his bigh-resoletion scanning km mueropeobe and
produced praphs; these graphs revealed thar the samples
were an urnsaally close match, except for the manure
picces of flax thar could ot be separared from che
shronud’s cabeiven and crused a dighr ormanic variation.

OF conmrse, this doesn't prove that the arsgonite on the
shroud came from Jerusabem, bur this could be a reason-
able explanation. Mevertheless, aragonite with these traces
can i doube be found ebeahere m the world as well as in
Jerusalem, Om the other hand, those who chim the
shroud is a 14th-century forgery need to explain how the
aragonite sor chers,”

" Scencias comdinue 00 comprre the chemical compeosition of
dwod limesmone and Jerusilem lioestone, Their hope is thas
they will detect rare teace ckments on both soples thar wil
chearly disringaish them from aragonine samples chewhene o the
waorkd, To dare—onio such “marker” has been found.

Red particles on fibers from the “blood" areas of the
fronm paing wsed o forge the dhoeoed image, or blood from the
wpeonds of the mom whoss iz iv on the dhooned?” Sciensiz
Jeneph Kohlbeck vecently performed a microscopue study of
fihers vemoaed from “Blood™ areas on both the front gl
back af the shvoed. This single fiber, magnified 2,500 bmmes,
is from the “lonce wenowd™ area on the left sde of the chest
areqs, Rid porticles of varied sizes can be sern abtoched o the
fiher. The [iphter region outside the fiber is the sticky Mylar
tape with which the fibers svere vemoved froen the shroid.
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Shroud fiber after trmersion in Cangille oil. To
investignte the red particles on the fibers withoa interference
from the Mylor tape, some fibers were separated from the
turpe crud moeented in Corgille ol When they were ohsorved
two ond one half menths Lizer, the ved porticles om the fibers
had changed o black, ond o vellow eaudare appeared, as
o here, Cleser eumminasion of the Loger Block pericles
shonoed wher appeared to be rucle resembling thosr n cefls,
Oibserved after ome vesr, the nucleated black particles
becemi colorles ond difficulr o see

Kohlbeck concludes that the observed changes oomuld ondy
hae ecceomed m orgemie porticles—porticles from a g
susterr. Probably, he sme, they ane blood-nelaed. The
though, a5 Kohlbeck acknoudedges, inn oxide contomimanis

Eohlbeck: 1 would now bke o dscuss the red pardicles
amtached to some of the fibers of clath in our samples,
[harimge the 1978 STURP ross, approximarely 3] Mylar or
sticky-tape samples were taken from ares on and around
hothe the frone and back images on the shrowd” The
aragonite samples from che shrood previously discussed
came fronn these samples® On the sticky tapes taken from
the “blood"” smees are red pacnckes (left). These red pardicles
are not found in ocher areas of the shroud. The red poro-
cles wary from clusters of abour ten microns to single pard-
cles which range from tao microns to abour sven-tenths
of @ mmicTom.

1 soom realized that the images of the fibers, and thus of
the red partcles, would be mooch mpeoved i the Mylar
rape could be removed, After receiving Dir. Bogers's per-
migaon, [ seqmrated some of the fibers raken from che
lance-wound area to ohserve them further without interfer-
ence from the Mybar ape® [ ended up with five samples
of fibers with red particles attached, [ then mounced these
samnples in bas different kinds of inmerson medss, two in
a alicone ol stable o over 300" C and three ina Type A
1.515 Cargille oil. This would hear two of the simples and




Particles in many coloes were obsmved on vntrested
fibsers fromm the “blood™ areas of the dwosd Mognified 625
tomaes, this fiber displinys o mmge of colored pomtecles from
back to colovless, with ved predomdnasing. The authors
pofue that oll the puarticle; mory priginadly hose heen red
and thar tey snderoent a slow matural choange over fone,
simileer vy fhe acxelersied change inducel by Coogille all, a5
showm in the photograph ot the o of this page.

make it casier oo photograph all of cheme Afrer phooo-
graphing, 1 further processed twe of the smmples, from
which 1 learned lictle.® [ then stored the three other
samples 1 hadd momessed i Congille ol Tas amid 20 half
months keer, [ ook ouc chese samples oo look ar them
again (kefr top). Most of the red mrticles had changed
from red o black; a vellow coloe was seow exuding from
the black; further examinmation of che black pardicles
shownd whar appeared to be a cluster of cell-like stosctures
where there wis once o chster of red particles, Those
partscles char had previously measured one or owo oscrons
im diameter new appeared to have nuclel. These apparent
mecled continued to chanpe. Ower nime, | contimeed o
observe chese particles with nucled and gradually  dhey
became coborles and difficulr o see.

Several conclusions can be drawn from these observa-
romis The red prertickes are onmimic rather than imonzmic.
Absolure idenrificadion canmot be made, bur most likely
these parmscles are blood-relared, a5 reported by Jobn
Heller and Alan Adler.?! Heller and Adler earler reposted
thee presmce of hhwsd wsing chemical ress, The observa-
ticns here are supportive of thelr analyss,

Bome time man, Dr, Walker MoCrone of the MoCrone
Besearch [nstiture declired thar the red penicles he bad
observed adhering 1o the flax fibers on the shroud were
mol ke, Bt mtheer irom omidhe 12 s coukd be foured inored
paint, hincing ac the work of an artist or forper. MoCrone
then procesded 1o demonstrate 2 noochrush sroke toch-
nigue by finger paincing iron oxide oneo cloch, We do not
cpaesgion that some strong irom codde compaminane can be
found on che sticky-tape saroples,’* bur the red parocles
wi examined were shown to be organic, not imorganic,

Accordingly, the red particles char chanped cannor be iron

“Lange wound™ ares dwoed fiber. Reddich “Tlood"
particles adhere 1w the upper surface of the fiber, which

thes vellowing as the reaction of the linen to o slightdy
alkaline shution frrmed when moisture from the bady (blood
aend perspivation) mnd Bovestone dust mix. The process by
swhich um alkedine sohetiom chorges the maer sefoce of the
linen i called varmrerization. Tt apjwenrs thae et omly the
outer sanface is vellowed e, perhaps, also the inside of the
Jiher

P B R
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observations, The change in the color of the red parricles
ower iene suppesti—lor the fint time—chat the shrowd is
a dymamic rather chan a searic syseeor. Thus chere s a
contirneng state of chamne, albeit at o very dow rate,

With this possibility in mind, we reexamined blood area
fibers from other untreated samples (see above). They
showed numerous colorless or deghoy vellow parricles thar
may have odgirally been red and underpone 5 change
sirnibar to the changes noted @ our study. Parneles in all
colors were fourd om these untreated shroud samples,
ranging feom colorless ro black, with red predomunaring. In
shorr, some of the now coborlbess, Black and vellow parocles
oy omgmally have been Bood, By concrast iton oxide
parricles show an even red coloration theowghout and are
net abected by ape. They cannet explain che blood-
appearing substance that can be seen on the sheowd.

Mitowski: A further observacon: | prepared a massive

e gl TR
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Shroud of Turin—

What it Is And

A skilled weaver crafred the Sheousd af Terin,
spinirg bleoched Fen amd then koananyg che
thread i a herringbone rwill parrern. The
shrousd messures 1425 et ooy arad 158 feer
wide, Somerime afrer i wns woven, bus befone
it agpemred in nosthenstern Franee in the
[41h century, 2 3.5-inch-wide linen srip of
matching wesree was sewm vneo thee el odpe
of the chath,

Faing images: appesr on the cheth
it of the froan and beck of an ancloched
oy, aboug 5 fevt T inchues tall, with kg haie
andd @ beard B the imapes were produced by o
basdy, thar bocdy would bavee boen placed, lying
on its back, on rhie barcam half of dhe choch;
then the coth woubd e been steenched
awer the rap of the body.

T enann whucse imeges appear on the choch
seemnes 1o hove sudfered nuumienous wounds,
s of hem lessang whar ook like
Biwubaains o ehe doth, There =2 kepe
woianad i his befr side and amarher in his righe
wrist; there wre shoukder alasions, puncoure
marks in the hesd and sooges of small anade
wonds covering the body from the neck

- comm

Buir even more sriking than the clear sipns
o a portuous deth is the gosn decail s che
imegge of the man's face. Lips, eyelids, nostrils
are all smonishangly clear, and the compesine
viszipe arrestivgdy lifelike ard undsaoried. The
learads, nos, sippear cleardy, while roher aress,
likee the chest and s, are pooly disfmed,
aned somie arcas, like the genaraks, are nwvisible.

This hawmaimg image has fir certumes
drwm people o venerare the charh, In 1357,

the shrosd weude itz firsn peliably recorded
public appearance, in Lirey, Frince, but its
exisrence as i far older relic has been angued.
British posrnalisn lan NWilon nsserrs thar the
shroud & the sime clotls s e samdsdion, o
face choth, of Bdessa (modern Uirf, in
Turkey], which alkgnadly displiyed che Facml
ez of Jesus, Firsr repomved in the sixth
ceneury, the morchdim was brough 1o
Comsranrinople inorhe renth cenbary. A
knight -historim of U Fowrch Crossde relres
then in 2 Corsramrinople church in the sirly
L 3th cemtury be viewed a shroud, “which
stoved ap srraighs every Friche, so thon che
fgare of Ohur Loed conld be plainly seen
rFm-"

Wirh rhe Urussdes came an imcrease inthe
hong-satanuding proctice of scllng Christian
relimois relics. Fy rhe 14ch century in Europe,
this trade had reschund a fever pirch, When
rhie cramaess of the sheowd displayed the choth
inn France w1357, they widely promaored the

Mourners prepare Jesus for burial.
Painted in the [6ith century by Ginlio Clovi
the sceme shows how Jene" body wondd fume
Brrs awriiped 1o creare the hemd-rohead
image on the Shooud of Terin.

event, a3 pllgrim’s medallion from the
exchibit mow on deply at the Musés de Clhen
in Pasis arress. On the medalbion {opposite)
appear the costs of arms of the owners,
Cienffrey de Charmy and hs wife Jeanne de
Werpy, a5 well a5 the firss knoan depicrion of
the double-iroge sheoud.

In a8 srgement on the 1357 disply, a local
behop dencunced the shroud a5 a fraud. The
bishop mid char rhe shrood was “cunningly
puainted, the truth being armested by vhe arrist
whi had paiirred "

But the shroud continued 1o be exhibited,
boch owardiors and in, abases draanyg baee
cromads, The Roman Carholic aurharities,
herwarver, were mot as oot lwsiastc as the

catalopee of all the sgnificant irems o be seen om the
sticky rapes taken by the STURP tenm. This showed thr
there are proportionally not enough particle-covered fibers
to produce the image. In short, the image on the shroad
muzt have been created by a change within the cellulose
of the flax, nor by che particles attached to the fibess. In
this, we ares with the STURF ream.

Eohlbeck and Mitoeske (e further exammarion of
lemestone samples from Jerusalemn suggested an explanation
a5 o how rhe image might have been formed by transfor-
pmiion of the fibers. Our Jerusalem Fmestome snples
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were found to be onldly alkaline, probably because of small
amounts of calcium oxide or hydrodde present in the
aragomive, This aouk] e o maldby alkalme solurion when
combined with warer. We made a pasee of the Jerusdem
limesome with distilled amrer and then applied this pasee
o new linen fibers, slighly rubbing the pase mto the
fibers, The slightly alkaline lnnestone (aragonive) artacked
the cuter skin of the fibers, producing a yellowish color
very smilar o the color aof wrmpe fibess of the shroud (see
p 25 bottom), The small amounts of iron in the Jerusalem
benestone carvied with the warer are cespomshle for the
vellowish color, The process by which dhis slishely alkaline



general pubbic. When the shionsd wers
displiped o 1389, 4 suevesar of rhe hishop
whin hawd clereanced in in 1357 wrole o Jetier
of protest to the poges A foemer besa, the
hishap wroee 3 sringmg attack onthe canons
ol e chureh of Lirey; he arsucd then ohe
chusnch lesaders had
“lalaely amed deceirfully, being consumed
with the psion of avarice and noc from
any mewive of devodson ot onldy ol gain,
rrecured [ rheir church 3 cormamn clinly
cunningly posnted, upon which by clever
slergtu ol bemed wes depicred che rwafold
imeze of one man, thar i o s e ack
gl Front, they fabsely declaring and pee-
tendirg rhar rthes was the acnml Slirasd in
ahuch our Sviour Jesus Cheiar was en-
fidided in rhe pomb.”

Alrhegsh the pope was nor aufficiently
swped by the bishop o wirhdess thee dhinod
froum paibdc dhspbay, D ol et some
resrictiomes on och funere appearance; Pongs
and veremaony were il allowed, and 2 pries
wonhd e o oall Yin a b and
intelligible weice, without any rickery, tha

SR N LR TS AT T

First known depiction of che deuble-
imige am (ke Shroud of Twrm, om e 1357
prlevim's muediel o,

NTTIT Iril'I-'n

thee aboresyicl form or represenranion is not the
rrize bwirial chotlh of Ohir Lond Jesus Chirise bar
anly o kiond of painring o picture made a8 a
frem or representation of the burial dorh.”

I 1453 de Charmy's grancdaugher
Marmerine gove the sheoud o the Duke of
Smvory. The chake bl o speciad church for the
shrowid a1 che family castle in Chambery,
whiere it by folded in 2 silver eliguary ches.
A mear tragody befell the clth in 1532 when
the church cogghe on dire, Bast the sheowd s
saveat & Counsckor 1o the duke amdd rwe prieses
riskid eheir lives oo rescie che bummg st
Thew dsownaad thue Eimes wich warer, bar
when the chest had conled enougls 1o be
aperl, they decomeered thar moken silver
had drapped on che choth, buming through all
e fukds.

marve 1532, che nust prominent marks on
the shirowd Fave been che resules of che fiee:
varber szains, seonch lires alomg e fokls, s
livers pratchies that @ group of nuns spenn o
yemirs sewimr anro rhe clogh

The dukes muwed che capiral of Savoy froem
Chambery in sourheastern Franee o Turin in
nowthwesd By In 1578 he coansporned the
shrond chere, and excepa for o pouse during
Workd War I, b remarined sifely in Turin
B,

Pilgriens, including the archibishop of Mikin,
wire: still drawm eo che sheowd, Bur che prgsal
office conrimued an olficial reserve, never
alfriming the cleh’s auchenriciey, In 1670, a
papal congregarion pranted an indulgence o
Tur pilgrine whv prped before the shaod,
Bz "noe for venemasimyge the cloth s the e
shroaid of Christ but cather for medicaring on
the Passion [ul Jess].”

Perhaps bocasse of the conscovative
arnitude of the Boman Chachedic aurhorinies,
puablic dispdays dwirdled—only seven i the
1Sh comtury, oo in 1931 and for sic weeks
in 1978, This mosr recent exposition,
commemoatig the shroud's arrival in Turin

400 years hefore, doew an astonishing niember
of pevpli, More than rhee million believers,
sheptics and rhe smply curious crowded ineo
thi Hewral Clagrel of the Carhedral of S
kehn. They had beomn enticed by findings,
widcly reported in news media around the
wardd, of Buropean scientists wha had
iegecter] the shaoud w1969 aned 197 3. These
sowenitists hud, in oy, become intrgued by
the sheonad bovause of predecessors’
discoweries,

In 1858, phovoprapher Secondo Pia
caprungd e image of the shrowd on
phuz-plite negarives and made an astounding
chscosmy— the image on the plare was s
posnive, ol a negative, This mene thar the
uaage ony the clorh was o negative. How coukd
i megrive e have been prodiced
buanudrecls of ymers Fefore the invention of
phorography? Suddenly scmieas became 5
areeactend go thee shaowd's mysrerics and began
experiments. Fxperts i sookogy, botany, even
a surpron, studied the photogmphs and
Comulucred resrs.

Uhne expert, Swiss criminokygis and
baranist Bax Fred, clains be found pollens
spomes o thee shrood Uhet come from desery
rdants salive to the Dead Sea area amd other
parts of arwiens Pakesme—evidence, svs Fred,
of che sheoud's autlemiticicy.

by ehue 1978 expeednion, some 8 Americin
swienrises—physaosts, clemises, compurer
spuecialiss, biophysicises, secomosoopists and
experts in photomescrosoopy— had orgamized
rhe S of Turin Ressarch Project
EETUIREY rex rrsvved v Turin ane study the
sheoiad roumnad the chock for five doys after dhe
public cxpesirion ended, The work of this
American group e resulted inoseveral books
ard oumecrous articks, bue anoffaal ceport
b mow appeared, (Bee box, o 220

blizirvwhuibe, che sheowsd aggin hes folded zmd
wrapped i red silk, unconfirmed @ 8 oree
relic, bt revenad by millions.— WL

lisestone attacks the ourer skin of the Gbers is known as
mercerization.  Mercermution only ocours in a maldly
alkaliwe condition,

Jerusademn cave rombs are almoss always wer and domp.
The limnesone is soft ol moist. Anyvone working in these
tomshs s fimds his or her clothing hall covered with this
mildly alkabine brestome sis inevitably one brushes agns
limestone, This ocours especially when enrering chrough
the savall tass-by-threefoor entrances.

This process of mercerizitiom would be speeded up by
hear. This consderarion led Mirowski back 1o o consider-
arion of the physsology of crucifixion.

Lirtle artenticn has previously been given to the hear
penerated by a body thet has undergone  hemaridreosis
ibloody swear), scourping and crucifixion. Dr. Pierre Barber
recorded observarions made ar Dachau, the Work] War 11
German comeentration camp nesr Munich, Prisoness ar
Dachaw were hung by their hamds and chedr feer wers nog
allowed to tnach the ground: “A pralise swear appeared
afl owver the body, dropping down o the groamd and
staining the cemens, This swear was especially abundant,
indesd to an extesordisory extent, during the st few
minutes before deach; the hair and beard were liverally
drenched, And this, thongsh the CEMPCTATUre was af freez.
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ing poim. The dyimg man s hawe had & high tempera-
[, 1

In o sty of heststroke victimes made in rael beroeen
19% and 1966)% a number of mberestoy and  highly
explanarory  correlstions 1o crucifixicn can be  made,
Thirty-six make patienes, berween the ages of [T amd 25
were clinically observed after the onser of the illness.
Contrary @0 what was commonly thoughe, heatsoroke
snetiones occurred  ander comparatively mild - envirom-
mermital conditions—for exmmgle, i the carly moming of a
relatively cool day, The primary cause of heatsroke is the
body's inabilicy o disdmire aceumubared body heat by
warsating, rest amel fand incake. Excessive body cempersturs
aned not atmespheric temperature is the coee of bear-
aroke, Common ferors amemg oo farel cases were
srenuogs physical exerion, lack of slecp, lack of fluid
unrake, and profuse swearing, The most prominent findings
i che sutopsy repors o thee faral cases were: acidosis of
the Hood, disturbances in Blood cosgulation that resulred
in severs  hemorrhaging m the bramn, kidneys, bver,
aclrereals, lurgs and skeleral muscles; pulmonsry compestion,
pulmosary edema, congestion in the spleen and  wade-
gpread cellulr denmeratwm., By remperanre |_:-'.0.'1'|i.‘]'iln"|'
exceeded 42° C iabour 108° F) ar the moment of collapse,
ared chee shivering sl convlsons mereased che metabokic
Jvar Joad,

The porallel beraeen the victims ar Dachau and the
hearseroke vicrirns studied i el amd the reauma Jesus
eridured before amd during coucifixion are staggering, They
ey provide a solution for the onslanght of Jesus” sudden
death during crucificem when added o Dr. Barber's
conclusion char deach in crucifixion results from asphanaa-
ticen.1e From the msony, beginning Thursday evenimg, to bis
dearh on che cross Fridhy afternoon, Jesus suffered severe
dehyedration Trom sweating, bood kes and lack of fuid
intake, which was compounded by lack of sleep and
extreme physacal exerion, If chese conditions overloagled
his body's ahilicy to dissipate the hggh temperaruse thereby
produced, sined heatsrroke was induced, a3 new Bsroof
aponics can be added o these albrescy knowr,

Iew arvy ewenst,  preat deal of body bear is produced by
crucifixion. This body hest in combinacon with the mildly
alkaline content of the Jerwalem limestone envirommeent
of the sheowd might well have resibted inoa mwrcenzason
process that atracked the outer skin of the fibers of the
shrensd, lesving the yellowish-rome cobor of the image—1he
same color found when the Jemusalern himesrone pasre was
applied o new linen fibers.

I shorr, the extreme body heat produced by crucfixion
may bave resuleed inoa mercerization process that pro-
duced the image on the shroud by interaction with the
rnildly alkaline aragonite comtainang reaces of ron
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If the imape on the shrowd ndeed occurred in this way,
the process explains another renoticed anomaly o the
irvgnne oo the shircud.

The frone and back images on che shrowd differ greatly
i clirity amed defitim. The bsck onage s a fane blur,
with the main constituent being blood, Becawse of the
condition of the dorssl (hack]) image, no t hreedimensicsal
e of the bk s possble. By cownreast, a chrees-
dienensional imapge can be produced with the frome, 7 This
difference hos recoived Lotk madepeh disewsicn and i
weuially not even mencioned, excepr by those whose aim is
by prowee the shroud 2 lompery. 18

The dafference m front and back imapes, however, is
explained by the proposed proces of imupe lormanon
suppested above. Assume that the crucified body inside che
shroud was bid on the cold stone bench in the womb. If
the shrouded, crucified body was placed on a lmesione
rownb bench for further preparation, the back of the body
would have been in contact with the cold, wer limestone,
resulting iy cochng and increased moisoure, Cooling saouald
have sowed or stopped the imageforming process. The
front of the body, on the other hand, would have re-
mairned warm longer, alknfing the formation of the masge
through mercerizarion o the moist, sightly alkaline cloth.
Analopous ro this is the action exhibited by warm or cold
developer in phorographic prinring: che warmer the dewvel-
oper, the faster and darker the print appears; the cobder
the developer, the slower and lighrer the print sppears;
and, if the developer s very cold, the pring will not develop
af all. I pur theoey & coreect, this explaine why the image
on the back developed hardly ar all, while the image on
the froar s far cleares,

We con perhaps carry thas expilimtion even further. On
the doesal (back) image chere appear o be altermating
s of bghe and dark areas within che mage, Perdbops this
can be explained by the fact that the body, being i rigor
mortis, did not evenly touch the cold limestone bench.
Where the body touched, the imsge proces was dowed, o
stoppesd, ook the area appear Beheer, while the darker
image areas are chose which howe not been o coneact
with the mestone bench,

We have bepun o perform some t"'!l:r.l'l'il.'l'lt"l:lri\] work To
test these theories, bur cthe resules are by o mesns
eotchmive and muech work remains w0 be dose. In one
experiment, we filled o small, hollow, chree-foor tall
medical manikin'® with water heated to o temperature
berween 1107 and 115 F. Wiater was wsed as the medium
tex be heared since the human body is 98 petcent water.
We found that the mamikin cooled ar roughly the ame
rate a5 3 body, We heared the warer to this temperarure
because crucifixion could esily rase the body temperacure
to 108° F. Moreover, at deach, a condition koown as



postrnorrern caloricity lor postmorrem fever) elevares the
body's temperature five or six degress above that main-
rained ar death.

The mamikin was then wrapped in pure, unoreaced
Belpian lmen thar had been lazhely dusged with calciom
carbonate. Acetic acid was added o normal saline o
proxhuce an ackdic saear soludon, Becawse both perspira-
tion and blood become acidic dunmg severe trema, this
set up conditions for an acid-alkaline reaction char would
be compoamded by hear, The shrouded hody was placed in
a rotally dask basement wich a remoperature ranging be-
rween 62° and 65° F and a rebative humidity from 58 to 66
porcent. A warer miist was speaved owver the shrouded
manikin which was then lefr for a period of chirey and a
bali bowars.

Upon subsequent examinaron of the cloth, image was
obtained i the sreas of the manikin's body chat recained
hear the longesr, mamely the chest and bk Thas

experiment i suggestive only, Much experimencal work
remams 1o be done.

Whether or pot e can prowve chat the hear of dhe body
and mercerizatiem will cnse an image like that on the
shrowd, chis i surcly o marurally produced possabalicy thar
must be comsidensd by all who are studying this puzzling
rekic,

! Body preparacion could be carmed our in che home as well o5 a0 the
tomby, bt cspecialy in the cae of crimingk, inferment was imsediare
and preparzrion was in the fomb.

* Asmgnire wall form from. caloce solurions ar B0 100 F. Formanon
ol aragemite will abay ocoar ab lower emprrature when lariom, gon-
:immuhﬂdmm.ﬁmmmhfmndinmmrm
depioaits parricubicly when the inon i peesenn a5 saderre {iron carhonare).

 Thes subsmanoes were detected by x-my luoeosoenice, Losd was
devered by che &'ﬂJ'.Fl’Tﬂ.mm:l‘h::hmnd.ﬁbenn:l{hy]mph
KohFweck in Jerumbem Omegone smples Dr. Levi-Sem, howeser, did
e detecy b when he compored the mas spectm of Jorusakes
lemesrore amd shrond fibers {se= graphs onop 251

1 Mybir tage: mample 1AR.

* Linde cold be doce o mamine the few small parvcles micoscop-
ically im the environment of rthe Mylsr mpe wed o B the sample
bucar the the mpe had cnsmlline roperties which interferod wieh
ohrainerg oprical indenmarion from che pamicles. Thies the rid wes mken
I roveT !||||_7¢|_ firw Lni.lal.i .p-lﬂ rermaEtl r.h{:'n a1, ﬁﬂ;}nﬁ '._\'_'h'[ﬂq
immersian cil. The inrermediare or b [bem] index of amgonxe &= A4,
snd & march ar specific orienrarions would be a pood indcation of rthe
pesibility of arsgemite, T voe onfentstion there wes o maich oo the
L6850 irdex cil An inrerference figare ar 1230w having o amall 2V angle
epimeared 1830 oprically negarive was ofversal These ageical geoperries
wodil be wxpeciad from argonite and this is o smong sugpestion chat
thess fragments, partioudarly when compesed with the Jerusmbam simples,
sne arageeare. The aragonine smphs were abas e e b miklly alkaline
and the amgomite hod 2 tan w brownish color, probably due o che
preserce of mon. The pH of che sseple was erimaced o be B oo 8.5
|l v thae e fobir resctiem wath ]IH [RapeT,

* Ricardo Lewi-Sern, . Crow and T, L. Wang, “Progress m High
Besoliarion Scanning Ton Micrewapy and Secomdary Jon Mass Specnoooe-
try bmogine Micvernlyis” Scoming Electren Microsong, 1985, 1, pp.
535-552.

1 A populss acooent of the STURP rews can be found in Kennesh B
St wmel Grry FL Habsreras, Viendicr on ehe Shooead (Ann Adkvr, M
Serene Bocks, 1981) o & mare cechrocal verson i Lanry 5 Schiwalbe
and Bay Bl Rogers, “Physics sed Chesssery of the Sheoud of Tordee A

Surmmary of the 1998 Iovestigabion,” Amalyiico Chemica Acta, 135
[1982), ppe 349 Lims of rhe mpes and ahbeir idenmfcarions can be Snd
in John H. Heller and Alm 0 Auller, “A Chemiczl Invezigmion of the
Yhroesd of Trin,” Conadion Socery of Fovensc Soimee fresmal, 1473
[I981 1, pp S7-9EL

& The rape mumples were given w Joseph Eohilbeck in Ocroher of 1962
by Dv. Ray Ropers of the Los Alamos Marional Laboratory for the
purpese o chiginig quakity photomscrgmaphs. Following dhis woek,
Fopers granced penmison to pursie some addinoral invesrigarive work

¥ The fibers and scdlusive weve sepaestod by crdfulle washing che
adhesive from a small mpe sumple raken from the bmeeswound aren with
resprent prace toluene. The moddsh particks were uraffeced by che
whene wash and conmmued o adhere 1o the Ghers. These were,
hessever, a few charers thar brokoe off fram the fikers dhrirg kanaling

® The tws shides prepared in OW-17 were bemed on 2 bor smge
iﬂrth{md’rherwrrlﬁaﬂmgmrhﬁtm@k&niﬁﬁdrh
fibews sind reo o prest gl was bmenad freomn bissting except that there
s o changr with heat,

8 HeBer and Adler, “Floed an the Sheoud of Tasn,™ Apphiead COpaes,
TG (VS e TT41-2744,

u‘#i":lnul'_ll‘-ic'i}mxdﬂhus,“hgiu Microscnpical Spady of
the Turin Shood,” blimmeope, 2005 (LU6]), p, 105

U There are 2 number of possble explirarions for the raee [inn
contamingnl, if thar is what the iron omide s Ouite often an. inscrimtion
concerrang the dead was wiicren in red paine above the sicke for kokh)
whene the body wes oo be bid. Fhe gminn was ssed gver carthin praves of
the poor 1o wam poople thar o dead body oee chere and the arez
unclzan. Yellow was often used on cemsres. [ sddrion, the romb caves
werre often decoraned with frescors of various cokors, Aoy or all of these
could have found ther way oneo the shrood in micreecopic amouras. In
addinon, medieval coples of rhe shioed were Bad an oop of the sheeod 1o
pruchuce “toaach. relics™; thiser could abo bove been soumres of some oypes
of paing ConIRErarn.

14 Pierre Bt A Diocsee o Canhuerry (how Yok Dioobledy, 1965, p
106, Anocher axample of increased body rempemmare = g cool environ-
men thar desely parallds Farber’s scoounr is thar found in Fradrick
Taggbe, The Coriad ol thu: Sheceal Mew fererr: Molooagh, 191, On p
I0E, he dascribes the 70" ar-condmorsd res room ard yer, “A marked
swearing reaction became mamifed in mosr indsidusls, which enocen-
rmand the entine bacly and in some instances actually drenched the
woluncears, ing oéf che toes to jorm 2 podde on che foor.™

15 5 Shibeler, B Coll, T. Clar snd o Sobar, "Heaoke: bs Chsacal
Foctume anad Bechomizm in 4 Casss,” Chamierhy Jommal of Madiche, Newr
series JOO0, 144 (e, 19670, ppo 525-H7.

¥ See D Tupibe's sy cared in emednone 15, pp, 8590, axxl his betier
o the editor in BAR, May/hme 1955, 0 24,

7 A convermnion with [ Jobn Jackson on Seprember I, 1965,
comfirmed thar rthere & indesd an inegqaling & the frontd snd doeal
imagzs, With a sphisicabal grument wlled o Y-S Image Anabeer,
sciemrizms have been able 1o produce o rthree-dimensoral image from
phooes of rthe frone of the shroud. Hosewer, they carmar produce a
theee-dimimsioral image of the doesal e thae equals that of the: frone,

H Boberr A, Wikd, “The Shroud of Tunn: Probably che Wodk of a
ldrh-Cenrury Arnst or Forger,” BAR, Maech!Apd 1954, p 40 Bay-
mond B Brown, "Obserestions oo the Shroud of Turn,”  Bibdival
Theolngy Beern, 1454 (Oex, 1984), p. 147

¥ The manikn & mbmersible, s body hear was sdded by simpdy
haatirer water amd Alirg the body, The manikn was providied through
the courresy of Simubides, Inc., Waoodstock, MY

® Incidenrally, the espesiment sypisrs to destroy effecrivedy the
so-called hot-statue theory (e desosson of varoms sorch theotie @
Schalbe and Hogers, “Fhsics and Chemizry of che Shrosd”™ pp 2528,
Accondeg oo these thoorics, he image on the shroud weas gecduced by 20
artistic soorching prooes: from o hmeed statee, It i tnee char, & enable,
this process would prodisce an image thar does noc conrain direcrional
strokis e 3 painding, Bt in e of cor expiriment, the hotstanm:
theary is not rerable oo exphin che observed dharacrer of the shaceds
imspe—=he dehypdrarion of the cellubse. AL of the smroials snd in te
praduction of stawes, when beaced, will either bold dhar bear o boog
and unevenly burn aress of the doch, or dispane besr con quackdy snd
prechuce nothing. Onky the beat of 3 baorons budy and the chasscterisie
rare 2% which thar body's remperarare eventually lowers o meer o5
eowvitonment ¢an peoduce an mwage of 8 cpolity appeeachay thor
exhibitesd by the Shroud of Turin, The image process bes ooly as long 2=
the body mamrains a remperamure abowe s ssmmmdings.
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HITCRESE] KOMLRECE
Mysteries gwirl around the Shroud of Turin.
Hiow old s in! Where did it come From! Whar
produced the haunting irege rhat appears oo
the linen's surfauce, thar faint yellowish image
sany beliewe s of the wounded and b -
st Jesus as be came from the cres! Al
thaugh the identity of “the man of the
shroud” may never be known with commainey,
weience may now have the tools 1o determane
rhe shroud’s ape, s place of origin, ared even
whether ar not the famed imape could bave
heen produced by a crocifixice. vicrim whs
aponies bod just ended.

Fucenthy, an array of scientibs Technigus
has beenn applied to linen fibers from the
shircad in an atrempe to sofve its mystenes. In
this e, two experts who have conducted
s of these rests present a mew Theory
Moisr limestone parricles from a Jerusalem
rrmb, adbering to the shrood and beared by
the high temperature of a maumatized baachy,
modified and discolored the cdoth, Archasolo-
gist Eugenia L. Nitowski and crystallog-
rapher Joseph A Kohlheck team up to pre-
sont their theory i “"Mew Evidence May
Eaplain Image on Shroud of Tunin,” p. L&,

Micoweki, now Sister Damian, of the Dis
caleed Carmelite order, has excavared at Tell
Heshan i Jordan and has made extensise smu-
dics of ancienr ombs i fordan and Lrad
Kohlbeck, n specialist in optical crysmillo-
praphic wechniqies, & Besidenr Scientist ar
Hercules Aeraspace, in Magra, Urah. In his
ok o such defenee: weapons as the Polarks,
rq.'l:ln||7h.'-:|'n.;.|.|:|_ Tlll_‘k'ﬂl.' _.u1|J H:': l'ﬂir-&'ilﬂ. Kﬁhl-
heck has developed @ unigue optical micros-
copic and erpsrallographic Rboratory ar Her-
cules,

Aaraham Eitan, Director of [el's Deparr-

EITAN

ment of Anriquities, inan inrerview with
BAR editee Hershel Shanks, g 3, acdremes
the knotry problems of illegal excvating and
of the Antigumies Department's failure to
permit scholars acoes to the Dead Sea Scrolls
Eitan also describes his recent excaation of
am ischared ard archivecrurally unigue seventh:
cenrury B strucrure south of Jericha. Eitan
higus thar the well-planned structore may be
an Ezachre hiph place with almrs destroyed by
King Josah as garr of his religious reform ard
cenralizarion of worship in Jeruslem, Accord
irg v the Bible, Joenh dew the priess ol the
cuthang high pleos on the very altars they
had served and burne their bones on the alvars
{2 Kings 13:20); Eitan has fousd human shele-
ral remains in his excvations of this pessible
ligh place.

Archaechogis Rudolph Cohen, who has
excavared = many sires o the Megev chae his
leraeli colleamues call him “king of the Sourh,”
interpreted a chain of moee than 20 exca-
vabed puins as *The Forreses King Solomon
Bailr o Protecr His Southern Bordee™ o the
Bay/Tune 1985 BAR, Furcher excavariors &t
some of these sives, however, made il neces-
sary 1o rechee theee of these strecrures o the
Persian period. Cohen presents the new firul-
ings in “Solomon's Negev Defense Line Con-

tainwed Three Fewer Foomesses,”™ p. 40, arguing

thar the reduced toal does not wesken his
cweerall identificaron of the delenss sysem.
Mot all srchoeckssts sgree with Cohen's
idenrification of the Megey structurss a5 Solo-
o forresses, B e lzrae] Fankelstcim,
in “The loon Age Sives i the Megev High-
Euncs—Military Formresses or Nomads Serring
Downd™ po 46, proposes thar Coben's “oe-
rpesses™ e peally habiatiors and noe Solo

1 BIRLOCAL ARCHABOLOGY BIVIEW

l'.".‘li'.lli

FINKELSTEN

manic, According to Finkelsrein, simple #d-
joining rooms were huth in rings anund open
spaes where flocks could be gathered ar
night.

Finleebrein, whe reaches ar Bar Dan Lini-
versity, hae become a Enmliar name o BAR
peaders whe have sead his twe cecent fearure
socies: “Shiloh Yields Some, Bur Mot All of irs
Secrees,” January February 1986, ard “The
Southemn Sinai Exodus Route in Ecological
Perspective,” Juby/Auguie 1985 (with Avra-
harn Perevalotsdoy).

As the deabopue between Coben and Finikel-
sein demonstrtes, idenrifying an archasolog-
ical site o be o tricky business. A M. Ebal,
archaeologise Adam Ferral discovered 3 stome
crructure thar he claims i an lwaeline alr,
perhans built by Joshua. But Tel Aviv Univer-
sty scholar Aharon Kempinsds disagrees; he
savs the strectire is just a farmbouse that was
later murmned into a warchtower (o0 BAR
January/Febouary 1985 and JanusmyFebnsary
140, The Tertal-Kempinski delage conrinues
i Cheeries % Comments, po 64, with Keons
pinski’s smahysis of Zermal's *19th-cenmory Fibli-
cal archoelopy schobmship” Tel Aviv Uni-
versity archneckgir Anson Ramey abso rakes
& swmr =t whar be calis Zertal's “wishful think-
ing,” P 3.

Al his death i 19851, Waoshe Davan, l=ael's
charismestic peneral and staresman, left a fan-
vastic archaelopoal collectivn. The mast sun-
niny paies wene highlighred in the Seprem-
her! Dictober 1452 BAR. B.tu::‘nrh-'._ the colbsc-
tivey opened ab the braed Musaum amid crn-
rroversy ConCerning its aoquismion and exhi-

Iwtion (BaAREnes, p. AL
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ON THE COVER: The Shroud of Turin, a Enem cloth besring the imoge of a man
thut. srmur belicve to be dhe cvacified Jeme, i currently the subject of now sciensific
studies tn xplisn hos omed where the muegre wes firemed, Hurulreds of photes wken of
th clath in 1978 mitempecd to enhane the faime but detailed image, Here we see the
rexults of “false ooler enhamoement™'; the diffevent densities of gray in @ photo Tegtive
of the shroud have been isolmted wnd wssigned shodes of blue and pink, subling u o
see femtures that wineld not be discernible in gro.

U po I8, scwemtist Joseph A, Kohlbeck end archomlogist Eugenia Lo Mitswski
present “New Evidence May Explom Image on Shroud of Trerin,™ Photo ®Vernon
Miller (1978).
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