








5. A fifth, unlabeled, slide was also included in the
same box as the above four labeled slides. This was
apparently broken years ago and a portion of its tape
had been pulled away and oxidized. While the original
source of this sample is currently unknown it did come
from the Shroud since the particle spectrum is the same
as the other four.

Pl. 2: Unlabeled slide. Photo: ANER Photoarchives.
Code: S2/86R-23.

Pl. 3: Backlit photo of unlabeled slide showing the
lefthand, loosened portion of the tape. The righthand
portion is viewable under the microscope--the left has
limited value for microscopy. Photo: Courtesy of ANER
Photoarchives. Code: S3/86W4-23.

The following four photographs (courtesy of ANER Photoarchives)
demonstrate that the above unlabeled slide is, in fact, a sticky
tape sample from the Turin Shroud. Mrs. Frei informs me that she
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verified for us by consultant to ASSIST, Dr. A. Orville Dahl,
Prof. Emeritus of Pollen Researches at the University of
Pennsylvania, and Visiting Professor of Palynology at the
University ot Stockholm, Sweden.

We were interested in the actual distribution of the
pollen/spores on the tapes since Dr. Frei had written to this
researcher in late 1982, only months before his passing, to say
that his own technigue was to apply the tape to the Shroud and
move the threads latterally, thus lifting the pollen, which he
had observed between the threads, up onto the surface of the
tape. There may be an additional factor: pressure. We have
noted that in every single case on the four labeled sticky tapes
99% of all the pollen occur in that first one half inch portion
of the tape and rarely elsewhere.

This observation is extremely significant since STURP did not
find pollen anywhere on their tapes. When one studies the
remaining 2 and 1/2 inches of +the sticky tape on each slide (the
tapes are very roughly three inches long or longer, extending
around to the backside of the glass slide), these areas look very
much like the three STURP sticky tapes ASSIST studied in 1385.

Hence. we believe a combination of pressure and latterql
movement enabled Dr. Frei to retrieve the pollen from the Shroud.

The structure of +the 4 labeled tapes may be portrayed as
follows: ‘

Label stlicky tape glass slide

Lead Body

Fig. 2: Structure of the Frei sticky tapes.
Virtually 95% of the cotton fibrils, 80% of the flax fibrils,
and 93% of the pollen/spores are located in the lead portion of
the tapes. It was here that the pressure and latteral movement
of the tapes was the most pronounced. We believe this now bids
fair to explain why STURP did not obtain pollen on their tapes.

Using a torque applicator which pressed straight down and
lifted straight up there was no latteral movement in the STURP
methodology. Further, the amount of pressure achieved by the
torque applicator was intentionally limited by STURP to something
like 60 pounds per sqguare inch.
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III. Since one of the reasons for studying Dr. Frei’s sticky
tapes is to gather further details about the pollen research, we
have wondered whether or not we can extrapolate any information
apout the number of pollen in any given area on the Shroud.
Certainly, we cannot safely base any firm and final conclusions
on the statistical data found on the sticky tapes since this
technigque has been shown to be pressure sensitive. In theory,
the harder one may press one may retriseve more pollen and other
debris. Conversely, the lighter one might have pressed the fewer
the particles which might have been retrieved from any given
area.

Nevertheless, when statistical data from all four labeled
ticky tapes are compared the numbers of pollen which have been

t

st
retrieved are suggestive of the possibilities of creating what we
term a “Relative Exposure Index'. For example, sticky tape 10/S
A/a from the so-called "side-astrip" has at least 27
pollen/spores. Yet, 12 A/a, taken from the patch at the dorsal
and of the ‘'side-strip', not very far away from 10/9 A/a, has
only approximately 7 pollen/spores. Since the patch has almaost
certainly been acdded in more recent centuries as a repair to
camage caused by handling the corners during its many known
axhibitions it is not surprising to find relatively fewer
pollen/spores. A "Relative Exposure Index' would seek to
establiszh a sampling of pollen/spores based upon a standard
amount of sSpace sampled and taken at random from the various
zones on the Shroud suggested by previous research. The seeds
for this concept were sown already in 1982 by Don Luigi Fossati.

In 1973 1Tan Wilzon proposed that the reason the Shroud is not
so readilily known from early historical scources was because it was
teided 1n four sao as to exhibit the face portion of the cloth.
Hie suggesztion therefore was that only the face was exposed for
many years, thus prompting the many stories about the Edessan
Image and the Veronica or Mandylion.slf his thesis is correct it
wceuld SEem logical that with the remainder of the Shroud
relatively protected there would be fewer pollen per sguare
centima2ter in those protacted areas whereas in the highly exposed
heac regio

n the number should be considerably higher.

Jur goal therefore is tq, establish a firm count of
nollen/spores an &ach of the zg@¥ sticky tape samples. Thus far
have datermined that there are roughly 7 on 12 A/a, ca. 20 on
4 B/a, ca. 37 on 10/9 A/a, and more than 90 on & B/d. The count
as of this writing is not complete. However, we must say that
whlle the counting is very nearly complete for the three tapes
with the lowest number of pollen/spores, we are far from finished
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with & Bs/d. It appears that the count on this tape will go well
over 100 The final number should be established by using a
ohotomasaic of the four sticky tapes (at 40z and pinpointing
2ach location (and hence, count) on thess2 photomaps. In this way
an exact figure can be determined. This work is continuing.

What is highly suagestive for future research is the very large
number found on the sticky tape which comes from the head region
>f the cloth. As we have noted it is precisely this area which
waouled have received the most exposure i1if Ian Wilson is correct.
ASSI3T nas therefore developed a proposal for a new examination
of the Shroud to address this question based wupon the suggestive
data of these zticky tapes.

IV. One of the research potentials these tapes have offered has
been to examing the possibilities of the transleocation thesis.
Taz translocation thesis as proposed by Dr John Jackson began
with the observation hat material has been abraded <from the
‘blood areas and suggests that the missing material is to be found
scatter=d tvhroughout the image area, this due to the fact that
blood areas are folded against image areas.

ASSIST’ s investigation of the translocation thesis began with
the observation . of what has been identified as blue fibrils on
STURF SthHYP-»ﬁDC 6AF from the lance wound area. When we
received the sticky tapes from Mrs. Gertrud Frei-Sulzer we
wanted to know whether or not these tapes might confirm the
presence of blue si1ilk in the central region. That confirmation
15 now a positive one.®

One possible implication is that if the blue silk surround was
added to the Shroud in 1868, and blue silk fibrils are now found
in the center of the cloth, it has taken slightly more than 100
vears from 1868 to 1978 for the the silk to have traveled from
tne edge to the position where it was picked up by the sticky
tapes. This, of course, assumes a straight forward translocation
from edge to center during folding and unfolding of the cloth in
the intervening ye«xrw.16

Further careful study of the red particulate matter on the four
sticky tapes may shed more relevant light on the translocation
thesis. However, see further below (Section VI) regarding the
red particulate material on the Shroud.

V. At INTER/MICRU-8Z (July 22, 1382, Mr. Steven Shafersman, a
student in micropaleontology at Rice University, publically
charged that Dr. Max Frei had personally put pollen on the
Shroud. This charge was labeled “highly provocative,
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It would seem that two possible avenues of human activity ought
to be thoroughly explored:

1. Dr. Dahl has suggested that the Shroud might have
peen used during ite past history as an altar cloth and
that flowers could have been laid upon the cloth as
part of the commemoration of Jesus’ death and burial.
Jan Wilson has shown that liturgical banners existed
but were these used as altar cloths and were flowers
used in the ceremony?27

2. Archaeological evidence would support another
thesis: that the flowers were laid on the cloth during
the burial of the Man of the Shroud. The archaeological
record from first century A.D. Jerusalem shows evidence
of flowers 1n a secondary burial. Also, Mr. John
ers’ research has uncovered considerable evidence of
he presence of flowers in Egyptian burials. Finally,
r. Robert Drews has kindly informed ' me that flowers
were used in some Roman burials of the lst century A.D.

o

1]

4

ot

In the light of the above evidence we therefore staunchly
repudiate any public or private charge or innuendo that Dr. Max

Frei spiked the Shroud with pollen. We firmly believe that Dn.
Frei’s reputation should stand wuntarnished and his integrity
solidly intact. JSince Dr. Dahl believes that the presence of

wind blown pollen on the Shroud are of little consequence and
that the presence of the 22 floral pollen types on the Shroud are
the all important clue, it remains, instead, for researchers to
pursue the issues on four fronts:
1. The collection of new pollen data from the Shroud.
2. A thorough  historical investigation of the
liturgical and archaeological possibilities of placing
flowers on the cloth.

3. A thorough study of the geographical distribution
o the floral pollen on Dr. Frei’s 1list to determine
and verify the "smallest common denominator™ of floral
plant groups which grow only in Europe and only in the
Miadle East.

.
l

4., A study of the seasonal distribution of the floral
pollen on Dr. Frei’s list (especially in the 1light of
the study produced for no. 3 above) to determine if a
pattern exists. for example, how many can be shown to
bloom commonly in the Spring?
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Vi. We have suggested that a new examination of the Shroud
should collect new information regarding the pollen and floral
cebris. We think the four labeled sticky tapes support an
investigation of the following guestions:

1. Zan we establish a "Relative Exposure Index™ for
the varicus areas of the Shroud? If we attempt to
follow the ancient fold lines as proposed by Dr. John
Jackson, we may have access to =zones which can be
teated for a relatively high or 1low frequency of
Dollen.m We would expect that many years of public
exhibition with only the facial area exposed would have
accumulated a larger number of pollen/spores in that
area than those areas which were folded out of the way
and protected. Such a high concentration of
pollen/aporea would support Wilson’s thesis. A
relatively high freguency especially of wind-blown
Anatolian pollen particularly in the frontal face
region would tend to confirm it.

On the other hand if a high freguency of Middle
Lastern floral pollen and floral debris is found both
in the frontal and dorsal head region as well as \
elsewhere e may suggest support for the burial

Thesis.

2. Can we discern patterns of distribution on the
cloth which might support the 1liturgical suggestion?
I+ the Shroud was once an altar cloth 1t seems
reasonable to believe that it would have had an
elongated format. The most likely pattern would have
peen to fold the Shroud 1in  four--perhaps first along

the warp, then across the middle to form a
four~-thickness piece of cloth approximately 77 1 1/2
inch in lenagth by 17 9 1/2 inches wide. That such a
conifigquration e=xisted during the Shroud’s history is
proven by the position of the pre-1516 burns. If the
apove configquration were laid upon an altar 7 feet
long, thoae burn marks would appear exactly in 1ts
center extending even to one edge of the folded c<loth.
We prapose looking for a European floral pollen

aistriputior which might matech this pattern.

3. Since the sticky tapes have shown that this
technigue 1s pressure sensitive we have lookad for an
alternactive method whereby we might be reasonably
certain we could retrieve all or nearly all of a sample
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in a given area--say, the contents of a single square
centimeter. The vacuum apprcoach would appear to be the
best method since this would remove material from
between the threads. '

4. Since we believe the sticky tape approach still
has value in a study of the red particulate matter,
particularly where we wish to count such particulates
to achieve a statistical data base for on-image and
off-image areas, we will find it useful to determine
wave-length information of the various tapes employed
so as to use the best tape possible. Combining a
rroper wave-length plastic tape with the correct
aadhesive would surely enable us to retrieve the data we
seek from the surface, using the vacuum to retrieve
loose material from below the surface and
micreo-manipulation to retrieve specific samples from
specific areas for precise study.

VII. Excursus on the red particulate controversy.

One of the knottiest problems regarding the nature of the image
has been the identification and distribution of the red
particulate matter found on the Shroud. Throughout their many
reparts STURF has indicated that perhaps the largest amount of
the red particulate material is '"blood'" abraded from the blood
areas and redistributed throughout the image area via
translocation. ‘

Dr. Walter McCrone, using the same sticky tapes taken by STURP,
has =z=tated that the red particulate matter is “iron oxide™ and is
statistically high in the image area and virtually non-existant
in the off-image area.

Dr. Eugenia Niteowski, in her recently released report, ha
added a new dimension by suggesting that some of the red-orange
particles may be a mixture of "myrrh and aloes".30

Clearly, these various suggestions plus . the sticky tapes we
have been studying indicate to wus that the mnmatter 1is not so
simple as to vield a straight forward solution. For example, on
v B/d we have observed a reddish orange aglomerate particle which
1e& not birefringent. (See pl. 21 above). The fact that this
comes from an off-image area demonstrates that not all the red
particulate matter is exciusive to the image area alone.

The following photograph of microscopic red particulate
deposits in Tomb Sample # 7 from Roman Sepphoris in Israel 1is
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represent the data from the Max TFrei Sticky Tarpe

ollecrion. 3Since we have not examined the other taones
T

H

we Ccannot say now representative these five are of the
coilection as a whole.

. None of the pollen on the five sticky tapes have
been r2dentificed. We therefore cannot say whether thear
uitimate identification will support the =Zuropean or
tne Middle Eastern plant population.

ithough we have made a clear case2 for the
ce o floral aemris on the Shroud we do not think
sticky taaec tell us much about their
sution--either horizontally across the surface or
Liy, bnrwo n the threads. We do not know how
£ this ebris was translocated eariy in the
g’ e higtory before it may have been pressed
een Lthe threads. Cn the ther hand, although it
highly curious to find at least three tapes out
five <ccocntaining floral debris we wonder how
1dental this 1is. Only further careful examination
;¢ other tapes or the Shroud itself can answer this

il

E. Many Jquestions remain to be dealt with. Very
ii1ttle high powered microscopic examination has been

ne: most of these studies did not go above 100x and
certainly, with a tew exceptions, 400x was the upper
iimit (largely confined to a study of the
polien/spores) . The presence (or absence) of micron or
sub-micron zized red -particulate matter has not been

generally addressed., Nor do we lknow how these
off-1mage sticky tapes would compare with those Dr.
1 rtook from the image areas of the Shroud since we
o not currently have access to any of these (unless it
an 3vprtuaily e shown that the unlabeled slide came
from the dorsal back area. We would also be interested
in wploring the identification of the fiower

representea by the anther on & B/d.

emains  for forensic pathologists, imaging speciall
T1istz, cnemista, pailvynologists, and photomicrographe
ne thnese tapes, each in their professional capacitie

their own viewpoints to identify, refine, correct,
what has been reporited here.

side from the above general outline of plans, wOor
continuing on the photomosaic of the four labeled sticky
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32 coordinate will be 25 blished 50 that an exact

1
COoOuUnt oI the pclilen and spores on each tape can be obtained.

fAlzo, we project further examinations and discussions with Dr.
Jrville wahl before releasing the tapes for further study
r ASSIST epecialists.

FOOTNOTES

- Throughout much of the published scientific literature on
Shroud =—he term "tfibril" appears. Dr. Jeanette Cardamone, of
Dent. of Textiles at Virginia State University, has kindly
pointed cut that the correct term in the textile field is
YZimer', Technically, the terms move from the macroscopic to
~rozcopic to the electron microscopic with "varn', "fiber'",

17, the latter being a component part of a fiber.

"Fibyl
o, uniess one 15 discussing the subject from the electron
roint of view, and specifying the details of the
oz a fiber, one should use “fiber™ for what is

iight microscope. For the literature discuss
N. I. Nikitin, THE CHEMISTRY OF CELLULOSE AND
‘'rog. for Sci, Translation, 1966. Distributed by
& Co., Inc., N.Y., N.Y. See p. 211. See also T.
Haiqg Zerconian, CELLULOSE CHEMISTRY AND ITS
Halsted Fress: a Div. of John Wiley & Sons, N.Y
am indebted to Dr. Cardamone for these references.
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Prof. Dr. Pier Luigi Baima Bollone and Dr. Aurelio Ghi
ON, Oct. L1977. However, the grid was inadvertently
ed in inverted form. This was later corrected, a copy
5 published in S$SI, Veol. III, no. 13 (Dec. 1984).

Z. The photographic code # will enable other researchers to m
332 i€ L 2nauiries, The code number can be translated as roll
IR SR (usually trom Fujifilm HRLIOO), S=Slides (most of
Kaooak SOV IS0 a0, This 1s followed by the date on which

Gooazionally Lao actuai £film sequence (FS) number is included
b vat differs from my notes.

vy

vownerae L
sdina Lo lnformation Kindly provided to the author by

The matter is dealt with briefly in my
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"Shroud Photograph and Uverlay Sequence’

T lead: "“The Max Frei Sticky Tape

I Aoiogorndum s The 1973 Sampleoes™.

=, The combinad terwm Ypollen/spores”™ will be used in this
report zmince 1 ohave generally not tried to distinguish the

it rrence. GCen=rally, spores are much smaller than pollen--

r ca. 4 microns in size.

JEIEIR o

2

<. meaning with “"spines’™; the exine qenerally
oyt outside "skin” of a pollen grain.
S Tee pls. 16 & 4l below.

7. Dr. Adlier calied Mr. Maloney the following day and noted
thzt “"the shards leooked brownish because the blue filter was
during tYhe viawing of the slide

o
o]

it M. Schwortz Photo-documentation Collection fo
f'r. Freli removing sticky tapes from the Shroud.
inforns me that Dr. Frei cbtained the cctton gloves

ith the above translucent fibers, there
which tends to show striations in the

We have not identified thesze fibers but

3 v possibly have come from the black backing
clath o whioh was once placed on the Shroud in 1694 by the Blessed
ey g but since removed. Dr. McCrone informs me %“hat
nlue under the microscope.

srprehtation first appears in her unpublishec
>n the Shroud based upon the Rogers collection of
v Ltaves., Put more details (including comparative
ns) are now provided in her recently released THE
ATORY REPORT OF THE ENVIRONMENTAL STUDY OF THE
_i“. ~alt Lake City, Utah: ESSJ, Sept. 14, 198
photos, 49 in color, 19 line drawings, 3 ta bLEQ-
the ohapter entitled "Myrrh and Alces', pp. 85-89
-42. The report may be cbtained by writing: Sr.
Crose, O0D, Carmelite Monastery, 5714 Holladay
Zity, Utah, 24121. Frice! sligntly more than

R A :

I The ariginal 3TURP tapes were 1/2" x 2" long. Dr. lNcCrone
Tut these into smaller portions and put them on microscope slides
srovidingd tape areas that were, microscopically speaking, more
mznajeable. MocCrons had virtually the entire set. Later, some
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of these samples were sent to Drs. Heller and Adler. The remainder

ware returned to Dr. Rogers who loaned them to J. A. Kohlbeck,
a chemist with Hercules Aerospace in Salt Lake City, Utah. ASSIS.
studied 6AF, 32BF and 3EF from the latter collection. These three
have now been returned to Dr. Ray Rogers.

12. For Don Luigi Fossati’s original suggestion see "Was the

so-called Acheropita of Edessa the Holy Shroud?'", SSI, vol. 1,
no. 3, (June, 1982), p. 30.

13. Ian Wilson. The Shroud of Turin. Garden City, N.Y.:
Doubleday & Co., 1978, 1979.

14. See Pl. 22 showing sticky tape 6 B/d.

15. See P1. 15.

le6. However, Dr. Lawrence Majewski, of the N.Y. Institute of
Fine Arts, has suggested that another scenario may be possible
which could render the use of blue silk unsuitable to such a
study. He notes that it is possible that when the blue silk was
added it might have been laid out indescriminately upon the
surface of the cloth before being sewn into position at the
edges. This now seems to me to be a strong possibility since one
suspects that Princess Clotilde, adding a surround to what she
would surely have considered a sgspecial treasure, would not have
wished the silk to touch the floor.

17. OQOp. cit., p. 352.

18. Op. cit., p. 3495.

19. Op. cit., p.348,.

20. Idem.

21i. Op. cit., p. 350.

22. Idem, p. 351.

23. Ibid.

24. See further G. Riggi, RAPPORTO SINDONE, 1982, the chapter
entitled "1 Resultati Delle Ricerche'.

25. With each control slide Dr. Nitowski photographed the
flower sampled in situ and noted the city in Israel where
the flower was growing. In most cases she has tried to
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identify the flower sampled.
26. See above pl. 16.

27. IJan Wilson. THE MYSTERIOUS SHROUD. Garden City, N.Y.:
Doublecay & Co., 1986, pp. 114, 116.

28, For further information regarding the pollen controversy
and attendant research, see my lecture to be published in the
Elizabethtown, PA Conference papers on the Turin Shroud held
Feb. 15-16, 1%986. The lecture has been updated and footnoted
throughout.

29. See Dr. John Jackson’s article "Foldmarks as a Historical
Record of the Turin Shroud*™, SSI, vol. 3, no. 11, (June, 1984),
pPp. 6-29.

30. See n. 10 above.

ADDENDUM

On p. 23 above we failed to add a third suggestion which had been made to
explain the presence of pollen on the Shroud: Trace contamination caused \
by the touching of clothing of pilgrims from the Middle East. By this is
meant that pollen might have been in or on the fabrics worn by persons visiting
and touching the Shroud. The thought is that the pollen would have been trans-
ferred from the pilgrims clothing to the cloth of the Shroud.

There are a number of reasons why we believe this mechanism may not ade-
quately explain the presence of pollen on the Shroud. But we are especially
concernied with the presence of floral pollen--not with those which are wind
blown. '

1. The distribution of the pollen on the Max Frei sticky tapes show
that virtually all (99%) of the pollen are in that first one
half inch of the tape lead. This was the area of greatest press-
ure. This indicates to me that, as Frei observed in his article
"Nine Years of Palinological Studies on the Shroud" (SHROUD SPECTRUM
INTERNATIONAL, Vol. I, no. 3 (June 1982), pp. 3-7), the pollen are
between the threads, not on the surface.

2. In 1978 STURP took 34 sticky tape samples from the surface of the
Shroud. Only one of these sticky tapes had a pollen on it and
this was identified as "Bmerican". This singular sample could
have come from the cotton gloves worn by some of the researchers
or it could have come from their clothing. Since the STURP sticky
taTes are otherwise devoide of pollen and since the adhesive on the
mylar tape is surely more agressive than the adhesiveness of cloth
we suspect that the proposal that cloth-to~cloth transfer ence

-46—-



mechanism explains the presence of floral pollen on the Shroud
does not really adequately account for the high number of species
(32) of such pollen. We are not suggesting that cloth cannot act
as such a transfeﬁ:ence mechanism, rather, we are saying that there
are too many species of floral pollen to be explained in this way.

3. The presence of floral debris, indeed, of plant debris on the Shroud
cannot be adequately explained through the cloth-to-cloth mechan-
ism. There is too much of it and it is too widely distributed
across the Shroud. Such plant debris has been found on 10/9 A/a
on the "side-strip" adjacent to the pre-1516 burn marks on the dor-
sal end of the Shroud. It has been found at 4 B/d on the frontal
end on the "side-strip" side of the crossed hands mid-way along
the arm area. It has also been found on the "side-strip" side of
the frontal face not very far from the 1532 scorch line. Please
see p. 38 for two suggestions which more adequately explain the
presence not only of the plant debris but also the high presence
of floral species.

4. On sticky tape 10/9 A/a I found a cluster of floral pollen--4 or 5--
in an area of approximately a single square millimeter. In any
proposed transfer mechanism such as cloth-to-cloth I would expect
only trace transfer_ence--i.e. single grains. The cluster is
better explained through the suggestion that actual flowers were
laid down on the Shroud.

5. Pollen do land on clothing; pollen and spores are to be found every-
where. I took sticky tape samples from a Coptic funerary tunic
and could only discover a single pollen grain on each of two out
of a total of five samples removed from the fabric. This textile®
dates from between the 3rd to 7th century AD and comes from the
Middle East. However, it must be noted that this tunic certainly
cannot have received the exposure that the Shroud has. Therefore
it would seem appropriate to explore old textiles which have pro-
bably received such exposure. Nevertheless, if we use modern pol-
len analysis techniques as an analogy then the extremely low
presence of floral pollen on slides collected twice a day for
each day of the year by Dr. Dahl for four years, then once a
day for the next sixteen, implies that the high presence of floral
pollen on the Shroud must be explained by means of another mechanism
other than cloth-to-cloth transference.

We have suggested in this report that the best way to explain the high presence
~of floral pollen on the Shroud is through the laying of actual flowers down on
the cloth. On p. 38 two avenues of research have been offered: 1. The litur-
gical and 2. The archaeological. I am indebted to Mr. Ian Wilson, President of
the British Society for the Turin Shroud for the following reference:

On p. 775 of the National Geographic (Vol. 132, No. 6; Dec. 1967) there is

a photograph of Eastern Orthodox priests laying rose petals down on an epitaphios
in a ceremony conducted in Jerusalem to commemorate the burial of Jesus.
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