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Prologue
In early 2006 I had the pleasure and privilege of being asked by Dr. Martine
Ferré to assist both in planning for and later in opening a permanent exhibit
about the Shroud of Turin in the Notre Dame Center in Jerusalem. On the
opening day of the exhibition called "Who is the Man of The Shroud?" Fr. Hector
Guerra L.C., Vice-Chargé of the Holy See, asked me a few questions. I think this
private interview would fit well into a book that might be of interest to people
who ask themselves how a Jewish professor at the Hebrew University of Jerusalem
became involved in an issue that is known by most of the earth’s population to
be a Christian theological subject. This interview became crystallized into a
book (Danin & Guerra, 2008) first published in Italian. By using all the information
I can provide, I shall try to answer questions that Fr. Guerra and other people
have asked me during the last 14 years of my involvement with the study of
the Shroud of Turin.
The Shroud of Turin is the traditional burial cloth of Jesus of Nazareth, and has
been kept in the city of Turin, Italy, since 1578. It is made of fine linen, 4.43 m long
by 1.13 m wide, bearing the full-length front and back images of a crucified man
and many other less-conspicuous images. Many scientists from diverse disciplines
were and are interested in many aspects of this object. Its Italian name is Sindone;
research of it is known as Sindonology and the researchers - Sindonologists
(Fig. 1). In 1988, the result of Carbon 14 dating of a sample, taken from one
corner of the Shroud, was publicized by three distinguished laboratories stating
that the Shroud linen was produced between the years 1260 and 1390. Thus the
Shroud was declared to be a forgery of the middle Ages.
Then in 2005 Rogers wrote: "Unlikely as it seems, the sample used to test the
age of the Shroud of Turin in 1988 was taken from a rewoven area of the Shroud.
Results of pyrolysis-mass spectrometry from the sample area coupled with
microscopic and micro chemical observations prove that the radiocarbon sample
was not part of the original cloth of the Shroud of Turin. The radiocarbon date
was thus not valid for determining the true age of the Shroud." The ‘sample’
also had cotton fibres, whereas the Shroud itself is made of linen fibres only.
Further investigations carried out in Los Alamos laboratories were reported at
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a conference in Ohio (August 2008), proving that many of the fibres in the C14
sample were of cotton.
During four years in the 1980s, my friends and colleagues Dr. Alan and Mrs.
Mary Whanger examined excellent enhanced photographs of the Shroud taken
in 1931. They discovered images of 28 species of flowering plants and compared
their findings with 1:1 illustrations in parts 1-3 of Flora Palaestina (Zohary 1966,
1972; Feinbrun 1978). Their report of these floristic findings was rejected by the
print and TV media in 1989, because interest in the Shroud had decreased sharply
since the previous year when it had been "proven" to be a fake, and the Whangers
are not botanists.
One day in September 1995 the Whangers visited my home in Jerusalem and
showed me some of the photographs of the Shroud they had, asking me if I saw
images of flowers. I looked for some ten seconds and said that I saw images of a
few plants I know from the Jerusalem area.
Following several years of investigations of those photographs, while preparing
the 5th part of Flora Palaestina (Danin 2004), I declared my findings at international
conferences and in articles on the following issues: the origin of the Shroud is
from an area between Jerusalem and Hebron; only in that area could people bring
fresh plants of these species from the field and put them onto a dead man's body.
These plants indicate that the time of the year was March through April.
In 2000, I had the opportunity of seeing the Shroud itself and standing near it
for two hours. A month later, I went to talk about my work with the Nuncio (also
"nunzio" = the representative of the Pope) at the Mt. of Olives, Jerusalem. After
telling him about my findings I described to him my excitement upon first seeing
on the Shroud itself the plant images that I had seen on photographs. I said that
I did not feel any particular emotion towards that object revered by millions. In
Turin I was asked to read chapter 53 from Isaiah out loud in Hebrew. I thought
that if this really is the burial cloth of Jesus of Nazareth, then this is the first time
in almost 2000 years that Hebrew is being heard spoken near that cloth. I was a
bit apologetic when telling him about it. He told me to keep on with my work,
because if I were not a Jewish but a Christian botanist, only a few people would
believe me.
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Fig. 1
Photographs
of the Shroud
of Turin; on the
left an orthophotograph,
on the right
a negative
(compare
to Fig. 57a
and 57b)
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The beginning of "forensic" botanical
studies on the Shroud
Forensic investigator, Dr. Max Frei, collected samples of pollen grains from the
Shroud by pressing sticky tapes onto the fabric in 1973 and 1978. He suggested
they indicate that the Shroud is of Middle Eastern origin.
My involvement with the study of the Shroud of Turin started in the early 1980s
when I received a letter from Paul Maloney of Quakertown, Pennsylvania, USA,
asking about my possible involvement in botanical research of a list of plants he
had. He mentioned the Shroud of Turin, and, hearing this term for the first time, I
turned to the English-Hebrew dictionary to be sure I understood the main subject
correctly. The word Shroud looked to me like something special because it was
written with a capital letter, and I thought that perhaps something was wrong
with the dictionaries or the explanations I had found. When Paul Maloney later
explained to me that he expected me to evaluate the late Dr. Max Frei’s findings,
I agreed, upon one condition: I insisted that the pollen grains be determined
by an expert in the pollen of the Middle East. I was ready to provide a plantgeographical evaluation of the assemblage of plants determined by a pollen
morphology specialist. The frequency of correspondence and the practical steps
along this "path" decreased until they ended completely. The "Shroud" file was
deposited in a box and forgotten.
In September 1995, I again heard the name Shroud of Turin when Alan and
Mary Whanger, and their assistant Philip Dayvault came to visit me at my home
in Jerusalem. They brought with them the material the Whangers had dealt with
during the previous ten years – 1:1 photographs of the Shroud of Turin, printed
from negatives photographed by Enrie (1931). Alan is quite competent in dealing
with photography and he insisted that the person printing out the photographs pay
attention to the appropriate levels of brightness and contrast which made many
details visible. This led to enhanced photographs of a quality higher than any other
photographs I have seen since then. They showed me one of these photographs and
I immediately spotted images of flowers native to Jerusalem. They then showed me
additional images in these photographs, asking if I saw them as possible images
of plants. I instantly agreed. I have seen many such images on papers used for
drying plants in my long history of collecting and drying of plants at the Hebrew
B O TA N Y O F T H E S H R O U D > > > 10

Fig. 2
A 50-60 year old image of
Sternbergia clusiana that I collected
in my childhood and kept in a book.
Such an image gave me tips for my
Shroud investigations. Above the
numeral 1 – the actual flower, dried;
above the numeral 8 - the book
center; above the numeral 10 - the
image on the right-hand page

Fig. 3
Sternbergia clusiana
blooming in autumn

University. I saw them first in my childhood when I used heavy volumes of the
Encyclopaedia Britannica to dry the flowers I found near my home. They left their
images on the pages of the book forever (Figs. 2, 3).
The Whangers determined 28 plant species by comparing the images to 1:1
drawings of plants illustrated in the first three parts of Flora Palaestina then
available (Zohary, 1966, 1972; Feinbrun 1978). I agreed instantly with several of
their identifications, and stated that others could not be rejected without further
observation. I suggested a practical approach to use with the issue of cross-checking
the identity of the plants. During 1996 and 1997, I collected samples of pollen grains
of the species in the Whangers' list of images, and of other species related to them.
The basic hypothesis was that the images of plants are there due to the fact that actual
plants were laid on the Shroud. As the process that caused or produced the man’s image
on the linen took place, the plant images were formed as well. We assumed that
pollen grains fell from the plants’ flowers and became trapped among the linen fibres
(Figs. 4, 5).

I become a sindonologist
Visiting the Whangers at their home in Durham, North Carolina, USA, in
February 1997, I looked first at the dozens of Enrie's photographs kept in their
basement. I had time to observe the material myself, having the ability to look
critically at the Whangers' interpretations. In one particular place, above the
chest of the man’s image, the Whangers had marked a bouquet of Zygophyllum
dumosum1. I discovered near that mark two typical leaves of Zygophyllum
dumosum. Alan and Mary had not seen these leaves (Figs. 6, 7). For me this
was a turning point. From that moment on, I was irrevocably involved, as
I had made my own discovery and it was a very important geographical indicator.
I know that fresh leaves of Z. dumosum could be brought to the Shroud only from
Israel, W. Jordan, or Sinai (Fig. 8). I now had the single indicator for this "forensic
investigation," questioning the origin of the Shroud. After my first visit to the
Whangers and my first lecture, interviews in the international "media" began, and
1. Plant names in Latin are written in Italics. To see the full plant name, including author and photographs,
use the link: http://flora.huji.ac.il
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Fig. 4
Chrysanthemum coronarium
--- image on the Shroud
on the right. A corona
electrostatic discharge by
Scheuermann (1983) of
Chrysanthemum sp. at top
left. A capitulum of this
species drawn by Koppel
(1978) at bottom left. (From
Danin et al. 1999)

Fig. 5
Chrysanthemum
coronarium
in bloom

continued at an increasing rate. I started to understand the great interest in this
subject and invested additional time in visiting the Whangers. There I found the
perfect place for this research. My new friends made me acquainted with their
observations and with people from other disciplines studying the Shroud. Dr.
Alan Adler, who lived in Connecticut, USA, happened to visit the Whangers twice
during the time I visited them. The private explanations I received from him on
any questions I had in his many fields of expertise gave me the basis I needed
to know that I was dealing with an object resulting from natural processes. His
review article helped as well (Adler, 1996). The historical background I learned
from my hosts and from the literature in their library was essential for building
the background to my research.
From the day on which I found the first important geographical indicator, I found
that if I was standing near anybody for more than 5 minutes and we had nothing
else to talk about, I would start telling the story of the indicator Z. dumosum and
the origin of the Shroud. A day after the discovery, a chance passenger on the
flight from North Carolina to California was my first audience. After my return
from that short visit to the USA, I was teaching a course on the Flora of Israel.
Waiting for the class to start (I always arrived 5-10 minutes before the start of the
lecture), I found that the "law of five minutes" mentioned above worked there as
well. Then one of my students, Yoav Motro, always thirsty for knowledge, asked
me to give them a lecture about the Shroud. We fixed a date and I informed the
"public relations" department of our university. People of this department knew
well enough the significance of the Shroud of Turin for the Christian world and
prepared a page of "press release." A friend of a friend who was invited to my
lecture worked in the CBS office in Tel Aviv and asked to interview me concerning
the area where the indicator plants grow. My lecture was presented on April 8,
1997; the interview with Bob Simon was prepared on April 10, and was aired in
the USA from coast to coast on the evening of April 11. On that same night there
was a fire in Guarino's Chapel where the Shroud is kept - it was safely rescued.
The "press release" was out on April 13, 1997, and among the dozens of journalists
asking for clarifications were a few who suspected a connection between the fire
and the timing of our press release. The most important scientific outcome of that
B O TA N Y O F T H E S H R O U D > > > 14
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1

Fig. 7
Zygophyllum dumosum
stem displaying leaves from
the present year (with two
leaflets) and leaves from
the previous year or years
(without leaflets; from
Danin et al., 1999)

Fig. 6
Images of two leaves of
Zygophyllum dumosum
on the Shroud:
1. A leaf of the contemporary year
2. A leaf of the previous year

lecture was that the palynologist Dr. Uri Baruch (cf. Baruch 1993) was present
in the audience. During the years after Dr. Frei had released his findings, people
asked Dr. Baruch to evaluate these findings. Details pertaining to his work will be
reviewed later in this book, in the "pollen" chapter.
Additional lectures followed the first one, continuing up to the present, and
several are planned for the future. My first lecture to a large audience took place in
1998 in The Missouri Botanical Garden at St. Louis; the large lecture hall at their
visitors' centre was half full. At a public lecture I gave in the same hall during the
International Botanical Congress in 1999, the hall was two thirds full. In August
2008, in the same hall, we had two lectures – one by Dr. P. Soons on his holographic
experience with the Shroud, and mine on the flora of the Shroud. The 365 seats
were all taken and the total number of people there was about 400.

Botanical investigations of the Shroud
and my own background
The unpublished observations of Oswald Scheuermann (in correspondence
with Dr. A. Whanger) and those of Alan and Mary Whanger (1989, unpublished
manuscript) called for further investigations. When I saw the images they had
seen and then found additional ones myself, I understood that I must use my
ability to see the images on the Shroud and combine this with my wide experience
in determining plants of the Middle East – the floristic area I have been studying
for many years. In determining plants, I used whole, living plants, flowers,
flower parts, fruits, seeds and parts of seeds, leaves, roots, stems with or without
additional parts, and dried plants (even 100-200 years after desiccation). I found
a carbonized plant determinable 20,000 years after its death (from Ohalo II
prehistoric site investigations). I also used good and bad photographs, small and
large scale magnification, drawings, images left on drying paper, herbarium paper,
and silhouettes. I do not wish to say that I can determine every plant by one of the
above listed methods, but I did determine many plant species by these means.
When I was asked by Paul Maloney to identify the pollen grains and throughout
the years by others, I refused. But when I arrived at the Whangers' home in
Durham, N. Carolina, and discovered new images of Zygophyllum dumosum
B O TA N Y O F T H E S H R O U D > > > 16

Fig. 8
Distribution map of the
endemic Zygophyllum
dumosum confined to Israel,
Sinai and western Jordan
(from Danin 1983)
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leaves in a fresh state (in February 1997), I realized that knowledge of the plant
images is not sufficient for understanding the role of plants in the Shroud "story."
Zygophyllum dumosum is confined to a small area on the world's map (Fig. 8).
Israel and the Sinai desert areas support most specimens of this species on earth.
During my first short visit to the Whangers', I had also discovered the images
of a reed (Arundo donax or Phragmites australis) and segments of rope made
as it was in ancient times. From my own experience (cf. Danin 1983: p. 128) in
making ropes and strings in the way they were made 2000 years ago (and up to
19,000 years ago – Nadel et al., 1994), I knew that the ropes should look different
than the models the Whangers had used for their lectures. From the standpoint
of botany and ethno botany, I qualified myself to study the plants of the Shroud.
I had declared in the past and I did so again and still do so today, that where
pollen grains are concerned, I am ready to relate to the significance of plants from
which they come only if the pollen grains are identified by an expert palynologist
familiar with the flora of the area indicated by the plants, the images of which I
found on the Shroud.

Seeing the Shroud itself
My first visit to the Shroud was in 1998 during a congress celebrating 100 years
of scientific research (Danin & Baruch 2001). The photographer Secondo Pia took
the first photographs of the Shroud in 1898, thereby opening the era of scientific
investigations. I was a small element in the line of 3,000,000 people visiting the
Shroud during a 3-month period. Every group from the endless line of visitors was
allowed to stand and observe the Shroud for two minutes, from a distance of some
8-10 meters. While waiting in line I told an American couple about my research.
They were in line for the second or third time and allowed me to use their field
binoculars. Standing in front of the Shroud, I looked directly at the chest of the Man
of the Shroud and discovered the image of a young leaf of Zygophyllum dumosum.
This was a moment of excitement for me. My heart beat faster and I felt a deep
satisfaction. My hypothesis that I could see a Zygophyllum dumosum image on the
photograph of the Shroud now satisfied the main critic of my research - myself.
In March 2000, I was invited by Prof. S. Scannerini and Prof. P. Savarino to attend
B O TA N Y O F T H E S H R O U D > > > 18
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Fig. 9
Danin reading Isaiah chapter 53
in Hebrew at a conference on the
Shroud Past, Present, and Future,
Turin, March 2000
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a conference entitled "The Turin Shroud, Past, Present and Future," at which there
was a special private display of the Shroud for the 30 participants. Prof. Scannerini
was the chairman of the session to which I brought my botanical findings. I was
not aware of the possibility of seeing the Shroud during that conference. There was
no mention of it in the conference schedule. I was surprised to find myself entering
a room where the Shroud was displayed at eye level and could be approached
as close as a few centimeters (Fig. 9). When the dense crowd of people near the
Shroud thinned out, I succeeded in seeing the images of Z. dumosum leaves and
the prominent image of a flowering head of Gundelia tournefortii (Fig. 10) on the
right shoulder. The official photographer of the Cardinal took a photograph of
my finger pointing to the Gundelia. I also saw there the image of Pistacia lentiscus
fruits on a short peduncle – an image I had already observed at that same location
in many photographs (Fig. 11). This was the occasion that I mentioned earlier. The
material submitted at that conference was published in its proceedings (Danin,
2000a, 2000b & 2001c).

The story of my academic career
During our lunch at the first sindonology conference I attended in Turin (1998),
a member of the audience asked me about my academic career. I told her that I
had been lucky enough to discover a few plants "new to science". She told me that
it was not "luck"; she was sure I was selected by God to become the one who would
study the plants on the Shroud of Turin and provide information about them. Ten
years later I saw her again, at a conference in Ohio, and she still stuck to her belief
in that idea. I am a Jew and not a profound believer of any religion, but this echo
of a short story seems to me the right paragraph at which to start the chapter on
my academic career.
My late parents told me that when I started to talk (around 2-3 years old) I declared
to my father that "I found a flower." During my academic career every conversation
between us concerning new findings began with that statement. My mother's parents
gave me the book "Analytical Flora of Israel" as a present for my 13th birthday (Bar
Mitzvah). I started to mark ticks (✓) on the index and became encouraged by my
ability to name plants with the aid of that book. I went to an agricultural high school
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Fig. 10
A prominent
image of Gundelia
tournefortii indicated
by a red circle on the
shoulder of the
Man of the Shroud
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at En Kerem, near Jerusalem (Figs. 12. & Fig. 13), and became deeply involved with
recognition of flora. I participated in a special project of the Ministry of Agriculture
by mapping every plant in an area with highly diverse spontaneous vegetation. This
research and excursions with scientists of the unit of ecological research in the Negev
Desert expanded my "Botanical World." My biology teacher at school said: "I gave
Avinoam 100 in my course, because I could not give any other mark to a pupil who
knows the flora of our country better than I myself."
One day, during my infantry training in the army, a sergeant taught us how
to utilize plants in the field. A few months after the end of basic training I
succeeded in joining the unit of "Field Education" and after the necessary
military course, I became a sergeant (the nickname for us was "Grass Sergeant"
or "samal asabim" in Hebrew). The founder and commander of that unit, N.
HaReuveni (who later established the institute Neot Kedumim near Modiin),
added the "Education" to the "Field." We acquired a broad basis in the botany
of the Bible and the Talmud at his home where there was appropriate literature.
We then connected the use of plants to their background in the scriptures.
For example, we taught the soldiers how to make thick ropes from Thymelaea
hirsuta and other plants (Figs. 14-19), and used them to haul cars, or obtain
water from a well. We also explained the special role of this plant in the story of
Samson and Delilah. Understanding the geographical distribution of the plant
and the location of the Biblical scenes enabled us to acquire a much better
understanding of the Biblical text.
During my first three years at the Hebrew University, I focused on botanical
courses which dealt with the entire plant, plant communities, and plant taxonomy.
My second "major" was earth science courses which dealt with the substratum
(Figs. 20, 21). In my M.Sc. thesis, I mapped the vegetation of a sandy desert area,
and, with my advisors (Prof. G. Orshan and Prof. M. Zohary) established the
Jerusalem School of methodology for vegetation mapping in the desert (Danin
et al., 1975). My Ph.D. thesis involved vegetation mapping of rocky terrain of a
considerable part of the desert areas of Israel. When Prof. M. Zohary suggested
the subject of my Ph.D. thesis he wrote the following title: "A phytosociologicalecological monograph of the Northern Negev of Israel." Several years later it was
published as a book (Danin & Orshan, 1999; Fig. 22).
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Fig. 11
A peduncle carrying
3 fruits of Pistacia
lentiscus indicated
by a circle above
the head of the
Man of the Shroud
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Figs. 12, 13
A view of En Kerem and surroundings; A. Danin
worked in some of the olive groves on these slopes
while studying in an agricultural school
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Figs. 14, 15, 16
Showing the use
of a rope made
from plants, for
the survival of
the wanderer
in the desert
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Figs. 17, 18 (top and bottom left)
Stages in preparation of a rope from
Thymelaea hirsuta bark fibres

Fig. 19 (bottom right)
A rope from
Thymelaea hirsuta
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Several plant species I discovered in my study area were found to be new to
science. I described them in the proper way in appropriate publications. My
last years of Ph.D. investigations became extended as I took a significant role
in the team that investigated the flora and vegetation of Sinai (Fig. 23). We
hoped to use the results of our investigations in agricultural development
of the Sinai desert, but so far… there is nothing to report. I followed my
field studies in a post-doctorate year at the University and the Botanical Garden
at Edinburgh, where I learned the basis for the "classical" plant taxonomy,
published much of my floristic discoveries in Sinai, and studied the thistle genera
Onopordum and Jurinea for the Flora of Turkey. Following the publication of the
article on the vegetation of the Negev, I studied the impact of soil salinity and
soil texture on the distribution of vegetation. I compared this result with the
situation in tropical areas in Nicaragua, Central America. With my colleagues I
wrote a taxonomic-ecologic-geographic monograph on Portulaca oleracea (Figs.
24, 25), a cosmopolitan weed that grows in natural habitats in Central America.
The investigations continue today.
A series of my investigations of biogenic weathering of calcareous rocks by microand macro-organisms resulted in the recognition of an important component
in urban ecology. It may also become an important tool in the investigation of
environmental conditions of the present and of the past.
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Fig. 20
An aerial view
of Makhtesh
Hazera where
plenty of rock
types are
exposed

Fig. 21
The outlet
of Makhtesh
Hazera where
soft and hard
rocks play
an important
role in plant
distribution

Fig. 22
Cover of the
book by Danin
& Orshan, 1999
(see general
references)

Fig. 23
Cover of the
book by Danin,
1983 (see
general
references)
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My books
My first book, "Flowers of Jerusalem" (Danin & Avigad, 1972), was published
in Hebrew and Arabic, and then another version in English and French. In my
"Desert Vegetation of Israel and Sinai," I summed up many of my observations
in these deserts. The most important books, which serve as important parts of
the background for my work on the Shroud, are "The Analytical Flora of Eretz
Israel" (Feinbrun & Danin 1991; Fig. 26) and others listed below. The preliminary
results of our investigations of the flora of the Shroud of Turin were published
as a book by that name (Flora of the Shroud of Turin) by the Missouri Botanical
Garden Press (Danin et al. 1999). I had the honour of producing a volume entitled
"Distribution Atlas of Plants in the Flora Palaestina area" (Danin 2004; Fig. 27).
The material used for writing the latter three books is in a computerized database
collected over more than 30 years. Parts of it may also be seen at http://flora.huji.
ac.il. In that website, every fortnight, I write a small well-illustrated chapter of a
popular e-book, in Hebrew and English. These chapters have been accumulating
since July 2007 under the title "Plant Stories." Another e-book, which alternates
with it, is: "Vegetation Online, Israel and Neighboring Countries." I am the author
or co-author of seven books (in Hebrew) dedicated to publicizing the knowledge
of the flora and vegetation of Israel. These join some 20 of my booklets and
chapters in books and 249 articles on the same subjects and in the same language.
Seven of my books dealing with the distribution and ecology of the flora and
vegetation in the Middle East were published in English. One of them is titled:
"Adaptations of Plants to Desert Dunes" and is more international. In addition,
I have also published 183 articles on a wide range of botanical subjects and 50
abstracts of lectures presented at international conferences.
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Fig. 24
Portulaca oleracea a cosmopolitan
complex of species
studied by A. Danin
Fig. 25
Portulaca oleracea –
scanning electron
micrographs of seeds
of two taxa
(from Danin et al. 1978)

Fig. 26
Cover of the
book by Feinbrun
& Danin, 1991
(see general
references)

Fig. 27
Cover of
the book by
Danin, 2004
(see general
references)
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My discoveries of species
"new to science"
I discovered my first species 'new to science' in the Negev Highlands during
an excursion to a remote place in Israel, and then found that it did not match
anything previously published. I named it Origanum ramonense (Danin, 1967;
Figs. 28, 29). It is a scented dwarf shrub confined to a small area on earth
(endemic) near Mt. Ramon. Not far from the site of the new origanum I discovered
a rare tree which was also new to science (Amygdalus ramonense Danin, 1980;
Figs. 30, 31). Additional species of Origanum were discovered later in Sinai
(O. isthmicum; Danin, 1969) and in Jordan (O. petraeum Danin, O. punonense Danin,
1991 and O. jordanicum Danin & Künne, 1996). The reeds of the Mediterranean
area (see presentation: http://flora.huji.ac.il/browse.asp?lang=he&action=showfi
le&fileid=12515) are another example of this kind of taxonomic research. After
long-distance comprehensive study in Israel, Cyprus, Rhodes, Crete, mainland
Greece, Italy, France, and Spain, I named a new reed Arundo mediterranea Danin
(Danin 2004b; Fig. 32). We returned the term Arundo collina to common usage in
Southern Europe after some 200 years of confusion in taxonomic literature (Danin
et al. 2006). Specimens of this plant from Algeria, Morocco, and Lebanon were
studied in the herbaria of Kew and the British Museum (London), Montpellier
(France), and Genève (Switzerland).
In addition, there are 40 species and five subspecies new to science which
bear my name as an author (I wrote the articles describing them); three species
and one subspecies are named after me. A link to an appropriate presentation is:
http://flora.huji.ac.il/browse.asp?action=showfile&fileid=4758.
The list of plant names and bibliographical notes are available in appendices
Nos. 2 and 3.
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Fig. 28
Origanum ramonense
Danin flowering

Fig. 29
O. ramonense near
the first place it was
discovered in the
Negev Highlands

Fig. 30
Amygdalus ramonensis Danin
in the Negev Highlands
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Fig. 32
Arundo mediterranea Danin

Fig. 31
A. ramonensis Danin in bloom
in the Negev Highlands
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Forensic investigations I did
in addition to the Shroud
A forensic police worker brought me two flower parts and asked if they belonged
to the same species. Using microscopic enlargement and the herbarium of the
Hebrew University, I identified the genus and later the species of these plant parts:
the anthers of a Plantago species. That species has a rather limited distribution
area. When the trial day arrived, I testified as an expert witness and insisted on
the fact that the two samples came from the same plant population and from a
specific zone of the country. This, together with additional evidence led the court
to convict the defendants.
In the second case I helped the defendant by showing that the plant samples
collected in his car and at the scene of the crime had different chemical spectrums.
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Detailed findings on the flora
of the Shroud of Turin
There are a number of prominent plant images and hundreds of others. The
inflorescence (flower head) of Chrysanthemum, seen a little above the meeting zone of
the ventral and dorsal view of the man's image, is rather clear (Fig. 4). It is the easiest
plant-image to display on the enhanced photograph of the head in the Whangers'
possession. I saw it in 1995 when the Whangers showed me the photographs in
Jerusalem. This kind of bloom is familiar to everyone in Israel from an early age.
There are Chrysanthemum and Anthemis "flowers" everywhere (Fig. 33) and this
kind of flowering head becomes an inseparable part of one's life. For a botanist these
are flowering heads, because the inflorescence of their family - Asteraceae (sunflower
family) - is composed of many small flowers or florets. I will use "flower" (with
quotation marks) when referring to this kind of bloom. I restricted myself to creating
my own "corner" in the multidisciplinary research subjects in Sindonology. One of
the first nights on my second visit to Durham was very short because I could not
sleep (was it jet-lag?) and sat in front of the excellent 1: 1 photographs of the head and
shoulder area. I laid a transparent plastic sheet on the photographs and marked on
it with a thin red pen the plant images I saw (Fig. 34). The dozens became hundreds
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Fig. 33
A field covered by
Chrysanthemum
coronarium in a rainy year

Fig. 34
A marked overlay on the enhanced
photograph of the Shroud with plant
images seen clearly
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when the photographs of the entire ventral part were studied. Most of the flowers
were of a general image of external and internal circles (pollination ecologists call
this pattern "bull's eye pattern"), but a few were determinable at the species level.
There have been many theories advanced as to how the images on the Shroud
were formed. Because the plant images have characteristics of corona discharge,
experimental work on this possible way of image formation was carried out by
Mr. Oswald Scheuermann. Alan Whanger had a long correspondence with Mr.
Scheuermann who made images on photographic paper by electronic emission
from various objects, plants and otherwise. He used a Van de Graaf generator
as a high voltage source for the creation of corona discharge images2 (Figs.
35, 36). In the earlier part of the 20th century, Semyon Kirlian used corona
discharge to produce images of leaves and other objects on film (Kirlian &
Kirlian, 1961). Regarding Scheuermann's experiments with corona discharge,
in our book "Flora of the Shroud of Turin" (Danin et al., 1999) we wrote: "This
peculiar form of electricity flows over the surface of all objects in its field, and
is discharged from irregular surfaces and high points in the form of streamers
or coronas. First, he produced images on photographic film by placing an
object with a piece of film between the two electrodes. Later, he produced
images on linen (Scheuermann, 1983a & 1983b). Upon the Whangers' request,
he produced corona images of a wide variety of materials in various conditions.
After floral images were found on the Shroud, he produced corona images of
many plant materials, including leaves, stems, and thorns, flowers in various
stages of wilting, fruits, and bouquets. Corona images are partial; fragmented;
come off margins, rough surfaces, and high points; and may be either positive
or negative, light or dark".
I studied the results of Scheuermann's work and selected several features which
encouraged me to regard the images I observed on the Shroud as experimentally
based. These are: 1. star-shaped dark dots at the tip of thorns, 2. fleshy fruits of
Berberis that look dark and full, and 3. toothed margins of a rose leaf that become
2. The American Heritage Dictionary of the English Language gives us the definition: An electrical
discharge characterized by a corona and occurring when one of two electrodes in a gas has a shape
causing the electric field at its surface to be significantly greater than that between the electrodes.
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Fig. 35
Corona discharge photographs made
by O. Scheuermann on photographic paper.
Left. Stems and a fruit of Berberis sp.
Right. A leaf of Rosa sp

Fig. 36
Corona discharge from the surface
of the electrode of a plasma ball (left).
The electron beams coming from
the electrode of the plasma ball
look like a crown (right)
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prominent by minute dark rays projecting out of the teeth, thus emphasizing the
leaf morphology (Fig. 35).
These experiments convinced me that the images of all flowers and plant parts
I see on the Shroud are a result of a real physical process. Later Scheuermann
published his own book (Scheuermann, 2007).
With this understanding, and with increasing enthusiasm that continues to this
day, I used my extensive botanical knowledge in forensic studies of the Shroud. My
first and my own image determination was Zygophyllum dumosum. Near the place
where the Whangers had marked leaves and flowers of this plant, I discovered
additional leaves, one of which belonged to the previous year and the other was of
the contemporary year. In a book I wrote (Danin, 1983), I illustrated the two kinds
of leaves. The present year's leaf looks like a rabbit head with two large "ears" (the
pair of leaflets). In summer these leaflets fall and the summer foliage looks like
many small sausages (Figs. 6, 7). Of the Zygophyllum species of the Mediterranean
area, Z. dumosum is the only one that has this morphological mechanism. It is
associated with its adaptation to extreme desert conditions. The leaf with a pair of
leaflets (in Fig. 6) was succulent, rich in water, and its image is a full black figure
which resembles the juicy fruit of Berberis in O. Scheuermann's experiments. The
second Z. dumosum leaf (in Fig. 6) resembles the image of a rose leaf in those
experiments, in which the darkened zone has dots at the leaf margins. There are
large flowers with five petals that match well, in the Flora Palaestina (Zohary,
1966, 1972; Feinbrun, 1978, 1986; Danin, 2004), with those of Cistus creticus or
Cistus salviifolius. The rounded petal tip of the several flowers I saw increases the
possibility that it was a C. creticus bouquet (Fig. 37).
An image of an inflorescence (flower head) of Gundelia tournefortii with its
typical subtending spiny long leaves is prominent near the anatomic right shoulder
of the man on the Shroud (Figs. 38-43). The long spiny leaves are seen above the
dotted part of the image. The many dark dots (in the ortho-photograph) occur at
the tips of the short thorns, as they are in the image of Berberis produced by Mr.
O. Scheuermann (Fig. 35).
The images of the three species mentioned above were observed on photographs
from 1898, 1931, and 1978. I saw them also on the Shroud itself, during the special
exposition I attended in March 2000.
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Fig. 37
Cistus creticus in bloom
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Fig. 40
A finger pointing to the
image of Gundelia tournefortii
as seen directly on the Shroud
at the event shown in Fig. 9

Fig. 38
An inflorescence of Gundelia tournefortii

Fig. 39
A. Danin checking a Gundelia tournefortii
specimen in the Judean Desert east of
Jerusalem

Fig. 41
The image of Gundelia tournefortii
seen on the anatomical right
shoulder area. (Location pointed
out in Figs. 10 and 57a, No. 8)
Fig. 43
An image of Gundelia tournefortii
as seen on a photo of
the shoulder area

Fig. 42
The image of G. tournefortii
seen on Figs. 10 & 41 emphasized
by marks on an overlay

Fig. 44
A peduncle carrying 3 fruits of P. lentiscus
compared with an illustration of a stem
in Flora Palaestina (1972).
Location pointed out in Fig. 11

Fig. 45
A female
P. lentiscus
in autumn
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Fig. 46
Part of a "map"
displaying Pistacia
fruits as red dots,
interpreted from a
170% magnification
photograph of
the Shroud

Fig. 47
Pistacia palaestina fruits and
peduncles; photographed in
Jerusalem, September 2009

18
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This means that the images are not artifacts from the photography laboratories,
but views of the same parts of the Shroud seen through different photographic
procedures. The results of the floristic investigation are presented in Table 1.
Of the hundreds of flower images discovered on the Shroud, I selected first
those species which may help us as geographic indicators. Species having a rather
limited distribution area at present have higher value as geographic indicators
for locating the area where the scene concerning the Shroud took place. Species
with clear morphological features were preferred over species without specific
diagnostic characters. Additional identifiable species which were at the blooming
stage were included in order to evaluate the time of the year indicated by their
bloom. Plants do have a rather long blooming time, but a group of plants may
sharpen our focus on the mutual flowering time. Additional plants that were not
in bloom, but were positively identified, were included as well.
One of the most prominent images seen above the head in the frontal image,
opposite the Chrysanthemum site (Fig.11) is three fruits of P. lentiscus projecting
from a peduncle on three pedicels (Fig. 44). Additional hundreds of fruits of
what I assume to be Pistacia atlantica and/or Pistacia palaestina are seen all over
the body. Since such fruits are not found in the field in March and April (the
season indicated by the flowering plants), they could have been brought from the
market. Such fruits are found today in spice shops in the market of old Jerusalem.
UV photographs of the entire Shroud, made by Vernon Miller in 1978, were
investigated as 170% enlargements. Around 2,600 such fruits were counted on
the entire Shroud (Fig 45). We do not know why these fruits were spread over the
body.
Rhamnus lycioides subsp. graeca seems to be an important historical indicator.
The plant parts seen on the Shroud are three pairs of long thorns with an angle
of 1500-1550 between the two thorns (Fig. 51). An additional three single thorns
were found in the Shroud photographs. All of these nine thorns share the
property of being sharp, and have small dark dots on the thorn surface. These are
suspected as being the lateral buds so typical of thorns of R. lycioides. This shrub
or small tree grows in relatively dry parts of Israel in areas where the mean
annual rainfall is more than 300 mm. This can be regarded as the most ferocious
plant material used against the man whose image is seen on the Shroud.
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Fig. 48
Pistacia palaestina
in autumn

Fig. 49
Pistacia atlantica
in the Negev
Highlands

Fig. 50
Pistacia atlantica fruits
in autumn

Fig. 51
Images of ferocious thorns of Rhamnus lycioides

Fig. 52
Short, thorny branches of Rhamnus lycioides
displaying angles as in the upper image in Fig. 51

Fig. 53
Fruits of Ziziphus
spina-christi

Fig. 54
A branch of Ziziphus
spina-christi armed
with pairs of
ferocious thorns, one
straight and
the other hooked

Fig. 55
Carduus argentatus –
a common thistle
in bloom

Fig. 56
A stem of a reed
species (possibly
Arundo donax)
displaying its typical
node structure in
the image (left of
the living stem)
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Fig. 57
Location of various plant
images on the Shroud of Turin.
a. Ventral aspect, b. Dorsal
aspect (from Danin et al., 1999).
For red figures explanations
see Table 1
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G. tournefortii
Z. dumosum
C. creticus

Fig. 58
Distribution maps of three
geographic indicators
(from Danin's database)
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Fig. 59
Distribution map of Gundelia tournefortii
and of Zygophyllum dumosum
(after Danin et al., 1999)
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One of the reasons for the development of this plant into shrubs and not trees
is that tree-sized specimens were used by Arab farmers, and obviously by those
living in this area before them, to make the "knife" of the plow. Pestle and
mortar were prepared from the R. lycioides wood as well. The young branches
cease elongating during the summer (Fig. 52), their secondary xylem hardens,
and, being sharp, they can make very ferocious needles. Ziziphus spina-christi is
a competitor for the title "most ferocious plant." A pair of thorns, one straight
and one hooked, seen on the back of the head at the dorsal part of the Shroud
photograph, belong to Z. spina-christi (Figs. 53, 54).
Four flowering heads of a species of Carduus thistle (Fig. 55) were discovered in
the area to the right of the image of Gundelia (seen on the right shoulder).
Another plant which may carry a historical record is the image of a reed (Arundo
donax or Phragmites australis) seen at the Shroud's margin in the dorsal image
part (Fig. 56). There is a clear stem of a reed carrying remnants of the leaf base at
its node, thus forming the typical view of the plant as seen in nature. The reed is
mentioned in the Gospels of Mark, (15:19) and Matthew (27:29).
The distribution of most plant images discovered on the Shroud until 1999 (see
Danin et al., 1999) is displayed in Fig. 57.
Several of the plants imaged on the Shroud are important as geographic and
calendar indicators. Gundelia tournefortii has a Near Eastern distribution area
(Fig. 59). In Israel it has an oblique NE – SW boundary passing between
Jerusalem and Hebron (Fig. 58). Zygophyllum dumosum has a much smaller area
of distribution (Figs. 8, 58, 59) and is confined to desert areas of Israel, Jordan and
Sinai. The north-western boundary is similarly an oblique NE – SW line between
Jerusalem and Hebron. Cistus creticus grows in large areas of the Mediterranean
zone west of Israel, but towards the desert it has a boundary parallel to that of
Gundelia tournefortii east of Jerusalem (Fig. 58). An additional geographic
indicator is Capparis aegyptia which grows in the Egyptian mainland, Sinai, and
desert areas of Israel (Fig. 60). Its north-western boundary in the Judean Desert is
almost parallel with that of Zygophyllum dumosum. In conclusion, the only place
in the world where people could bring fresh parts of these four species and place
them on the body of the man that was wrapped in the Shroud of Turin, was the
area between Jerusalem and Hebron.
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Fig. 60
Flowering Capparis aegyptia
in the Dead Sea area

March and April are the flowering months common to all the nine species,
the images of which were found on the Shroud (Table 2, page 96 in the present
book). Several Carduus species (we did not determine the images to the species
level) share these blooming months as well. Hence, it is highly probable that the
enshrouding took place in March-April.
In monasteries and churches in Europe there are many thorn relics, supposedly
from the Crown of Thorns reported in the Scripture. Fleury (1870) studied the
nature of these thorn relics in the 1800's, since they were brought in early times
from the Holy Land. In his book he showed thorns of Ziziphus spina-christi, and
Rhamnus lycioides (Fig. 61). As we found images of both species on the Shroud,
it seems very interesting to try to link the two sources of information reaching us
from early times through plant parts and through their images. Since we do not
see any conflict between the botanical information seen on the Shroud and the
assumptions made by Fleury, we used his drawing of the Crown of Thorns (or
Helmet of Thorns; Fig. 62) as a model for the preparation of an important object
by Ms Michal Raz for the permanent exhibitions of the Shroud in Jerusalem and
in Rome (Fig. 63).
I had a close-up view of five thorns in Rome. I had intensive correspondence
with people from San Giovanni Bianco, Bergamo, Italy, concerning the single
Holy Thorn they have in their town and have had a great deal of activity related
to it (Fig. 64). The thorn I saw in the photographs very much resembles that of
Rhamnus lycioides. However, in December 2006, I visited San Giovanni Bianco,
and took with me my dissecting microscope from Jerusalem. I studied the Holy
Thorn kept there since 1495, when a local soldier "brought" it to the village from a
war with Venice. There was a suspected lateral bud on the upper part of the sharp
thorn. However, when I looked carefully at that spot, I discovered that it was a
blob of glue that remained there from a repair carried out after the upper part of
the thorn had been broken. I left them a report with a recommendation to study
the origin of the thorn by carrying out a microscopic investigation of the thorn's
anatomy. I have not yet heard from them.
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Fig. 61
Thorns found by Fleury (1870) as "relics"
preserved in churches and monasteries in
Europe. He determined those in the lower
row as deriving from Rhamnus lycioides and
the hooked ones as Ziziphus spina-christi
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Fig. 62
A "helmet" of thorns
drawn by Fleury (1870)
in his book
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Fig. 63
A "helmet" of thorns
in the permanent
exhibition of the Shroud in
Notre Dame, Jerusalem

Fig. 64
The Holy Thorn of
San Giovanni Bianco, N Italy,
displayed before the public
on March 25 every year
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The holographic era
A recent and very exciting new phase of research has begun, which I call the
holographic era. In February 2007, I visited Alan and Mary Whanger in Durham,
North Carolina. I also presented there my lecture on the Flora of the Shroud of
Turin and the permanent exhibitions in Jerusalem and Rome. Three holograms
of the Shroud were presented in the lecture hall that evening; one of the face and
the other two of the front and the back of the body of the Man of the Shroud. I
was astonished when I saw these 3D presentations and heard from Alan that new
findings had been made with this technology, which had been used for the first
time to present the image of the Man on the Shroud.
I started corresponding by e-mail with Dr. Petrus Soons, who was responsible for
the creation of these holograms with his collaborators in the Dutch Holographic
Laboratory. When he visited Jerusalem in October 2007 we set up a meeting and
he explained his 3D studies to me.
One of the important steps in producing the holograms is the conversion of
the 2D grayscale information in the body image of the Enrie photographs to 3D.
This is possible because we know that the greyscale in the image contains distance
information, which is normally not found in photographs. This conversion was
also done using a large computer by an Argentinean expert, Bernardo Galmarini.
This conversion to 3D information was then used by the Dutch Holographic
Laboratory, Eindhoven, to create the "Master Holographic" plate, from which the
holographic copies are being made.
During the conversion process, Galmarini noticed in the greyscale of the image
that in the face and also on certain parts of the body there are areas where no
image is visible at all. In the 3D conversion these areas show up as "holes." This
confused him and he contacted Dr. Soons about the matter. Dr. Soons remembered
some photographs he had seen in the book by the Whangers (1998; Fig. 34).
These photographs showed my findings of flowers on and near the face and the
area around the arms and hands. When he studied these images and compared
them with the "holes" they had found on the face, he concluded that these two
coincided.
Dr. Soons then invited me to join him in November 2007 in Raleigh, North
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Fig. 65
Flowers seen on UV photos
(made by Vernon Miller 1978)

Carolina, where he was going to carry out investigations on the ultraviolet
photographs that had been made in 1978 by Vernon Miller, the professional
technical photographer of the STURP team.
Until then, my studies had been done on copies of the photographs made by
Giuseppe Enrie in 1931, which gave rise to some criticism.
After studying Vernon Miller's UV photographs, which are of excellent quality,
I came to the conclusion that they not only confirmed all my previous findings in
the Enrie photographs, but I even found additional images of flowers. This finding
proves that these plant and flower images really exist and are not artifacts in the
linen caused by the special orthochromatic glass plates used by Enrie in 1931.
On the first of March 2008, I received digitalization of the UV photographs of
the face and studied them carefully. I came to the conclusion that on the right
side of the face between the hair and the face proper, and also on the forehead of
the Man on the Shroud, there is an almost continuous carpet of flowers (Fig. 65).
The "flowers" are most similar in shape and size to flowering heads of Matricaria
recutita or Anthemis borenmuelleri (Fig. 66). I put the living flowering heads on
an earlier stage of preparing Fig. 66. At the center of each "flower" there are yellow
tubular florets whereas at the periphery there is one circle of white ligulate florets
(Fig. 67). While laying the "flowers" of Anthemis bornmuelleri on the left side
of Fig. 66, I had to cut their peduncles. This action indicates that when these
"flowers" were placed, it was not a random throwing of flowers but an orderly
arrangement. More than 300 flowering heads were used. The species of the plant
used here cannot be determined. There are dozens of Anthemis species in the East
Mediterranean area that differ in the morphology of their minute fruits. However,
the closest representatives were used to make the model displayed in Fig. 66. Since
I am dealing only with botanical findings, I cannot evaluate the reasons for putting
these flowers on the head area.
Peter Soons and I participated in the Ohio Conference on Shroud research
in 2008 and presented our lectures there. Then we went to St. Louis, Missouri,
where we presented our lectures in the large hall at the Visitor Center of the
botanical garden. Our lectures were transmitted synchronically via an educational
television channel. While listening to Dr. Soons' lecture, I suddenly heard him
saying something about "a helmet of thorns" and not "a crown of thorns." After
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Fig. 66
A model of Fig. 65 partially covered
by "flowers" of Anthemis bornmuelleri

the lecture, as we watched lightning bugs marking their way in the night air of the
fantastic botanical garden, I asked Peter to repeat and explain his statement. He
told me that when he created life-size holograms and displayed them in Regina
Apostolorum in Rome, they had to take a ladder to see the top of the head. This
part of the body of the Man of the Shroud had not been seen by anybody before.
Peter then saw that there were many small wounds that had been bleeding. When
looking at the forehead and the hair, nobody could see the small wounds. The
conclusion was that the Man of the Shroud was tortured with a "helmet of thorns,"
as postulated by Fleury (1870; Fig. 62). You can understand now how happy I was
that I convinced Fr. Guerra and Dr. Ferré to add the "Helmet of Thorns", made by
Michal Raz following Fleury's model, to the permanent exhibitions of the Shroud
in Jerusalem and Rome (Fig. 63).

Pollen research
Research on pollen grains found on the Shroud has been an important part
of the studies on the Shroud. Pollen grains are the minute plant parts that are
produced by flowers and carry the male cells from one plant to another. A
better dictionary definition (in the McGraw-Hill dictionary) is: "The small male
reproductive bodies produced in pollen sacs of the seed plants." The pollen
coat is made of a very hardy material known as "sporo-pollenin." This material
enables remnants of the pollen grains to be seen in soil and rock sediments up to
many millions of years after they were formed by the living plant. Palynologists
developed methods of concentrating the pollen remnants and dissolving the other
surrounding materials with Fluoric acid (which is one of the strongest acids in
existence). Pollen grains have a rather typical morphology which in many cases
can be determined even at the species level. Books are written on the subject, and
the reader may enjoy the morphological diversity by searching via the internet.
My search for the word "pollen" resulted in 35,000,000 references in the internet.
Many human beings suffer from allergy, and thus palynology is intensively used
in medicine, archaeology, geology, and forensic investigations.
In 1973, the Church authorities in Turin asked the Swiss forensic expert
Dr. Max Frei to evaluate some photographs of the Shroud. His observations of a
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Fig. 67
Matricaria recutita

few pollen grains on the Shroud led him to apply his forensic methods. He placed
a sticky tape on the linen and pressed it with his thumb, and then immediately
attached the sample to a microscope glass slide and sealed it (as it remains at
present). When he examined the slides, using a light microscope, he saw many
pollen grains that he could not identify from his Central European experience.
Knowing the history of the Shroud, he made several trips to Israel and Turkey and
sampled as many plants as he could. He then compared the control pollen grains
with those from the Shroud and named the unknown pollen grains accordingly.
His publications drew much attention among sindonologists.
During the intensive investigations of the Shroud in 1978 by STURP, he
sampled again, using the same method. STURP researchers wanted to do a more
controlled investigation and developed a special tool for applying equal pressure
over a well-determined area and obtained only a few pollen grains. However, Dr.
Frei's "thumb" method yielded several hundred pollen grains. Unfortunately he
died before he could study his 1978 collection. After his death, Mr. Paul Maloney
(Projects Director for ASSIST) received a few slides on loan. He wanted very much
to get the pollen grains named. Unfortunately, he is not a palynologist, and hence
his reports cannot provide useful information on the identity of the plants which
provided the pollen grains.
The present custodians of most of the scientific material of Dr. M. Frei are
the founders of CSST, Dr. Alan and Mary Whanger. After the beginning of our
cooperation in 1995, we managed to bring Dr. Uri Baruch, an Israeli Palynologist,
to study Frei's sticky-tape slides. He used the optical equipment belonging to CSST
and available at the Whangers' (Fig. 68). The results were included in our book
"Flora of the Shroud of Turin" (1999).
Continuing research on the collection of the sticky tape samples taken from the
Shroud in 1973 and 1978 by Dr. Max Frei was facilitated by the recent availability
of new advanced microscope equipment. The work was done by reviewing several,
but not all, of the Frei sticky-tape slides at the end of June 2001, by palynologist
Prof. Dr. Thomas Litt at his laboratory at the Institute of Paleontology of the
University of Bonn, Germany. Prof. Litt had earlier asked my help in collecting
plant samples in Israel, and during our mutual excursion I suggested using his
expertise and equipment to review Frei's samples. In his report to CSST, Prof. Litt
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Fig. 68
A light microscope photograph
of a pollen grain from the Shroud,
thought by several researchers
to be of G. tournefortii. This
determination was rejected
by Prof. T. Litt
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wrote: "The images produced by light microscopy (interference contrast) and by
confocal laser-scanning microscopy show clearly that waxes are preserved and
cover the structure and sculpture of the pollen grains. This is the reason why I
cannot make a precise identification of the pollen at the genus level, even less at
the species level. However, with a high probability, I can exclude that the pollen I
have seen on the sticky tapes belong to Gundelia."
In previous examinations of the tapes by light microscopy, it was felt that the
most common type of pollen grain on the Shroud could be identified as Gundelia
tournefortii, a thorn from the sunflower family (Asteraceae, Compositae). The
study with the more advanced microscopy was limited by time to a re-examination
of most of this single type previously identified as Gundelia. Prof. Dr Litt should
publish further information regarding his findings. Thus the pollen grains, as
beautiful as they are (Fig. 69), do not assist us at present as geographical indicators
as definitively as do the floral images which are on the Shroud.
From what I learned from our investigations, I am sorry to state that at present
we cannot use the pollen for any geographical indication. A general statement
about a high frequency of thorny plants (of the Carduus-type) is not helpful. If
there are pollen grains determined at the species level, then something can be
said about the way the assemblage of plants found on the Shroud arrived there.
Such results can be obtained only from grains which may be sampled from
the Shroud itself, preferably by aspiration or from the dust gathered during the
Shroud re-arrangements of 2002.

Cords
Several partial images of cords or ropes are found on the Shroud.
Cords have been prepared in a similar way in many countries for several
thousand years (Schick, 1988; Shamir 1999, 2001). A handmade rope, such
as that in Danin (1983: p. 128-129; 1995; Figs. 14-19), has an undulating margin,
resembling a chain of "figure eights," connected to each other top to bottom. This
kind of image is rather common between the three spots marked 14 in Fig 58b.
The cumulative length of ropes, provided that all are parts of one folded rope,
is ca. 10 m.
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Fig. 69
Scanning electron micrograph
(SEM) of Gundelia tournefortii
pollen grains collected in
the Jerusalem area
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Why flowers?
After lectures or conversations about my botanical findings on the Shroud, I am
often asked what could be a reason or reasons for placing plants and flowers near the
man's body. During my first years of investigations, I objected to trying to explain
reasons. I restricted myself to questions I could raise from the actual presence of the
plants. I did not want to speculate on the driving force of people in the past. My answer
here is such a speculation and I emphasize that I am answering here as a botanist
and not as a theologian, sociologist or anthropologist. The common denominator
for all plants may be the word "blood." If the man enshrouded by the Shroud of
Turin was buried as in a Jewish burial, the blood of the deceased should be buried
with him. There are images of thorny plants (which could cause bleeding) such as
Gundelia tournefortii, Rhamnus lycioides, and Ziziphus spina-christi. And what about
non-spiny plants? The most impressive association of deaths and flowers I have seen
and remember were those of our murdered Prime Minister Yitzhak Rabin and of
Princes Diana of Britain. Both graves and places of death were covered with flowers
without any call from authorities to do so. I adopt the possibility that was raised by
my friend Mrs. Verena Naenny, of Switzerland: people brought flowers from all over
the country and laid them below the cross. If the blood of the deceased was on them,
they would have been placed on or near his body in the Shroud.

Reactions
Reactions to my perception of the flora of the Shroud are both negative and
positive. In August 1999, during the 16th International Botanical Congress at St.
Louis, Missouri, I gave a public lecture on the flora of the Shroud. Many teams of the
media interviewed me, including one for "Discovery News." Two days later they were
broadcasting the interview. After my detailed explanation they included a question
that they asked a person who was involved with Carbon 14 dating in Tucson, Arizona.
He was asked to explain my results (which evidently contradicted their C14 dating).
He had the nerve to create the following vicious claim (as far as I remember it): "When
Danin and Baruch came from Jerusalem to Turin, their clothes were contaminated
with the pollen of Jerusalem plants, and when they sampled the Shroud of Turin they
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Fig. 70
At KWMU radio station
during a radio interview
with Dan Marsh in St. Louis
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mixed and contaminated the samples." We never sampled the pollen on the Shroud;
we had never been together in Turin. The only samples examined were those samples
Dr. Max Frei took in 1973 and 1978. My lecture at the Botanical Congress centered
on my finding of images.
A writer who was much involved in Sindonology stated in writing that he was
not able to see the plant images. He showed the material to his wife and she was not
able to see the images either. His written conclusion was that the one who sees them
suffers from finding images in clouds (or something similar). A friend who assisted
this person in walking from Bethany to the Mt. of Olives in Jerusalem, in the 1970's,
quoted him as saying: "Will you let me hold on to you because at night I am as blind
as a bat" (he is night-blind). I know that since I discovered that I am suffering from
loss of the sense of smell, I do not testify on smells. So far I have not heard an apology
from the Sindonologist or from the person from Arizona.
On the other hand, a first dose of encouragement came from my friends, botanists
themselves, Dr. Peter H. Raven and Dr. Michael G. Barbour. They are well known
American scientists and their agreement with much of what I showed them was an
important component of the strength I needed to stand against the critics. Of the
botanists who glanced at the plant images, there were those who objected to my
interpretation of these images and others who agreed and supported it. In June 2006,
I presented my findings to the staff of an important European botanical garden. At
the end of my lecture, one of the attendants declared that as a botanist who is used to
seeing and identifying plants, he does not support my findings. After the lecture, three
botanists arrived incognito and warmly supported my findings and interpretation.
I can mention the response of three Israeli archaeologists. One of them, a good
friend of mine and of my family for more than 30 years, changes the subject
whenever I try to confront him with the whole subject. Another colleague opened
our conversation by saying that according to his experience there were no people
as tall as the image of the man of the Shroud. He was therefore not prepared to talk
about my findings, and I thanked him for the short conversation I had with him.
However, there were several Israeli archaeologists who were ready to hear what I
said with appreciation for the interesting findings.
I believe that the most important critic of my work and findings is me. If I have a
doubt about my findings, I search for all the aid I can get to either reject or accept the
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Dr. Peter Raven enters his
home near the Missouri
Botanical Garden, St. Louis
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primary conclusion. When the outside critic says that he cannot accept my findings
of plant images because he does not know of such a tall man from archaeological
findings – I cannot see the relevance and disassociate myself from him. However,
when the pollen expert showed me the actual differences between perfect Scanning
Electron Micrographs of a pollen grain of Gundelia tournefortii (better photos than
Fig. 69) and of other Carduus-type specimens, I fully accepted his opinion. After
learning this, I suggested to the entire Sindonology community to delay relying on
the pollen indication until a new study is made by an expert palynologist with the
best equipment available and the best specimens possible at present.

Exhibitions
Two excellent permanent exhibitions about the Shroud of Turin have been
established, and others are being planned. The first to be opened, in July 2006,
is at the Pontifical Institute, Notre Dame of Jerusalem Center. At the beginning
of 2006 I received a telephone call from Dr. Martine Ferré, asking for material on
my work on the Shroud of Turin for a permanent exhibition she and Fr. H. Guerra
were constructing in the Notre Dame of Jerusalem Center. I was happy about it but
without knowing her background and aims, I had the impression it was something
that could be classed with my interviews by the "media." Rarely did any journalist
prepare his "homework" on the history and background of the Shroud of Turin,
and come ready for the second layer of information that I was ready to provide. Dr.
Ferré arrived at our meeting as ready as one could be; she had read all the important
literature available and had already spoken with many Sindonologists. We very
quickly reached full mutual understanding and a few months later I reviewed the
text of the two panels she dedicated to my work. I brought fresh plant material to
the exhibition to display the plants I had discovered (as images) on the Shroud.
Being influenced by the findings of Fleury (1870), I warmly suggested adding a
"helmet of thorns" according to Fleury's model. Ms Michal Raz from Kibbutz En
Gedi knew very well how to reproduce such a "helmet" from Rhamnus lycioides
and Ziziphus spina-christi thorny stems (Fig. 66). Dr. Martine Ferré also prepared
a booklet about the exhibition "Who is the man of the Shroud?" almost repeating
the text and photographs of the exhibition panels (Fig. 71).
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Fig. 71
A panel dealing with A. Danin's
investigations as part of the exhibition
"Who is the man of the Shroud?"
in Notre Dame, Jerusalem
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The inauguration of the exhibition was postponed for one month to fit my
academic schedule so that I could give one of the two opening addresses, and I
felt highly honored about that. We had a conference in the new hall of the Notre
Dame Center and I very much enjoyed lecturing on my discoveries in front of a
highly diverse audience. Prof. Bruno Barberis came from Turin, Italy and lectured
at that conference as well.
After the visit of Dr. Soons in Jerusalem, October 2007, life size holograms
of the ventral and the dorsal image of the Man of the Shroud were added to the
exhibition. Showing the exhibition to a few groups of friends, I found this to be
a very efficient tool for explaining much of the accumulated scientific material
dealing with the Shroud.
For the second of the permanent exhibitions, at the Ateneo Pontifico, Regina
Apostolorum in Rome, Fr. Guerra and Dr. Ferré translated the material that had
been used for the exhibition in Jerusalem into Italian. Cardinal Pio Laghi, the
former Nuncio in Jerusalem, inaugurated this exhibition in December 2006.
Many students attended the lectures and the atmosphere was very good. In my
presentation I had a section in which I compared the plant fibres that I brought
with me to the lecture hall with the cord images I pointed out on the Shroud. That
cord is assumed to have been used to bind the Man of the Shroud to the cross.
After my lecture I prepared a thin string (see chapter A/1-6 on the strings and
cords issue in my website at: http://flora.huji.ac.il/browse.asp?).
I then gave the string to the Cardinal as a book-mark souvenir from my lecture.
He looked very satisfied and said that this gift means much to him as it resembles
that cord made in the same method. Since then, I decided that as far as I can, I'll
grant a personal souvenir to each participant. During a trip to South America I
prepared some 500 strings and started my own tradition in a lecture at Anáhuac
University, north of Mexico City. Each of the 300 participants received a similar
string. Since then I have given 1000 more such strings as souvenirs.
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Fig. 72
With Cardinal Pio Laghi
at the exhibition in Rome.
The background:
A map from the exhibition
displaying the route
of the Shroud in the past
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The conclusions from
our botanical findings are:
1. Observing the images of plants in the same locations on photographs produced
by different photographic techniques and on the linen of the Shroud itself
proves that they are real and not artifacts created by one photographic method
or another.
2. The area where the assemblage of the four indicator plants could be freshly
collected and placed on the Shroud near the man’s body is the area of Jerusalem
to Hebron.
3. March-April is the time of the year when the whole assemblage of some ten of
the plants identified on the Shroud is in bloom.
4. Ferocious thorns of two trees were found near the man's head and a reed was
laid alongside his body.
5. Special attention was given to covering parts of the head of the Man of the
Shroud with daisy-like "flowers" after their carrying stalks were removed.
6. I wish to add information on the age of the Shroud from other sources.
The synchronization of the Shroud of Turin with the Sudarium of Oviedo
demonstrates that the Shroud of Turin already existed in the 8th century C.E.
The strong similarity of the face of the Man of the Shroud to an icon of "The
Pantocrator" in the St. Catherine Monastery, Sinai, takes the Shroud back to
the second half of the sixth century.

Epilogue
Throughout my years of investigations of the Shroud, I had the pleasure of
knowing interesting people and expanding my fields of interest. I lost many hours
of sleep as thoughts about the meaning of my findings kept me awake at the
oddest hours. I am often asked about my personal feelings concerning the Shroud
and what surrounds it. I appreciate the beliefs of Christians around the world
and I admire the expression "live and let live." I have gathered much botanical
information in my years of research and am happy to share my expertise and its
application in Sindonology with those who are interested.
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A string from
palm leaf fibers

A string from
palm trunk fibers

Fig. 73.
Strings made from plant fibers
become a souvenir of the
"Botany of the Shroud" lecture
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Appendix 1
A list of species and subspecies
described by, or named after A. Danin
Origanum ramonense Danin..........................................................
Origanum isthmicum Danin...................................
Reaumuria negevensis Zohary & Danin............
Ferula daninii Zohary

........................1967
...............................................1969

....................................................1970

...........................................................................................1972

Brassica deserti Danin & Hedge

1973

Ifloga rueppellii (Fresen.) Danin

1973

Kickxia macilenta (Decne.) Danin

1973

Micromeria serbaliana Danin & Hedge

1973

Onopordum turcicum Danin

1974

Kickxia judaica Danin

1977

Portulaca oleracea L. subsp. nitida Danin & Baker (+7 subspp)

1978

Amygdalus ramonensis Danin		

1980

Leopoldia longipes (Boiss.) Losinsk. ssp. negevensis Feinbrun et Danin

1986

Minuartia sinaica (Boiss.) Danin

1987

Polygala negevensis Danin

1987

Silene alexandrina (Asch.) Danin

1987

Onopordum blanchei (Eig) Danin

1988

Origanum petraeum Danin

1990

Origanum punonense Danin

1990

Kickxia petrana Danin

1991

Allium daninianum Brullo, Pavone & Salmeri

1992

Phillyrea latifolia L. subsp. daninii Valdes

1992

Anchusa negevensis Danin

1995

Cyperus sharonensis Danin et Kukkonen

1995

Origanum jordanicum Danin et Künne

1996

Micromeria danaensis Danin

1997
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Fig. 74
Ferula daninii Zohary
in the western part of
Makhtesh Ramon

Rubia danaensis Danin

1997

Silene danaensis Danin

1997

Teucrium leucocladum Boiss. ssp. jordanicum Danin

1997

Teucrium leucocladum Boiss. subsp. sinaicum Danin

1997

Satureja nabateorum Danin & Hedge

1998

Artemisia jordanica Danin

1999

Pycnocycla saxatilis Danin, Hedge & Lamond

2000

Arundo mediterranea Danin

2001

Bufonia ramonensis Danin

2001

Portulaca nicaraguensis (Danin & H.G. Baker) Danin

2006

Portulaca africana (Danin & H.G. Baker) Danin

2006

Portulaca tuberculata (Danin & H.G. Baker) Danin

2006

Portulaca impolita (Danin & H.G. Baker) Danin

2006

Portulaca papillato-stellulata (Danin & H.G. Baker) Danin

2006

Portulaca canariensis Danin & Reyes-Betancort

2006

Limonium galilaeum Domina, Danin & Raimondo

2006

Portulaca trituberculata Danin, Domina & Raimondo

2008

Portulaca rausii Danin

2008

Portulaca cypria Danin

2008

Portulaca sicula Danin, Domina & Raimondo

2008

Portulaca zaffranii Danin

2008

Orobanche daninii Domina & Raimondo

2009

Summary: 40 species and five subspecies new to science; three species and one subspecies
named after A. Danin (an additional one: Cyanobacterium, probably Mathea daninii
Friedmann, is in press since 1984).
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Fig. 75
Allium daninianum
Brulo et al. in the
Judean Mountains

Appendix 2
References to publications on species new to
science by, or named after A. Danin
1. Danin, A. 1967. A new Origanum from Israel, Origanum ramonense Danin sp.n. Israel
Journal of Botany 16: 101‑103.
2. Danin, A. 1969. A new Origanum from the Isthmic Desert (Sinai), Origanum isthmicum
sp.n. Israel Journal of Botany 18: 191‑193.
3. Zohary, M. & Danin, A. 1970. The genus Reaumuria in the Near East. Israel Journal of
Botany 19: 305‑313.
4. Danin, A. & Ladisinsky, G. 1971. A natural hybrid of Phlomis pungens and Ph. brachyodon.
Israel Journal of Botany 20: 234‑237.
5. Danin, A. & Hedge, I.C. 1973. Contributions to the flora of Sinai: I. New and confused
taxa. Notes of the Royal Botanic Garden Edinburgh 32: 259‑271.
6. Danin, A. 1974. Onopordum turcicum Danin sp. nov. Notes of the Royal Botanic Garden
Edinburgh 33: 254.
7. Danin, A. 1977. Kickxia judaica sp.n. (Scrophulariaceae) and some related species from the
deserts of Israel and Sinai. Israel Journal of Botany. 26: 23‑31.
8. Danin, A. 1980. A new Amygdalus from Israel, Amygdalus ramonensis sp.n. Notes of the
Royal Botanic Garden Edinburgh 38: 283‑285.
9. Danin, A. 1987. Contributions to the flora of Israel and Sinai: I. Studies in the apopetalous
genera Minuartia, Silene, Polygala, and Sedum. Israel Journal of Botany. 36 (2): 63‑71.
10. Danin, A. 1990. Two new species of Origanum (Labiatae) from Jordan. Willdenowia 19(2):
401‑404.
11. Danin, A. 1991. A new species of Kickxia (Scrophulariaceae) from Jordan:
K. petrana sp.n. Willdenowia 21: 181‑184.
12. Danin, A. & Kukkonen, I. 1995. Contributions to the flora of Israel. VIII. A new Cyperus
from Israel, Cyperus sharonensis Danin et Kukkonen sp. n. Israel Journal of Plant Science.
43: 77-82.
13. Danin, A. 1995. A new Anchusa from Israel. Edinburgh Journal of Botany 52(3): 333-336.
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Fig. 76
The western part of
Makhtesh Ramon where
Ferula daninii flourishes

Fig. 77
Satureja nabateorum Danin
at the foot of Ras en Naqb
in southern Jordan
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Kickxia judaica Danin,
an endemic plant confined
to cliffs of the Judean Desert
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Fig. 78
Ridolfia segetum.
Details in Table 1,
No. 7
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Polygala negevensis Danin
in the southern Negev;
common in rocks of SW Jordan

Table 1.
Image findings on the Shroud of Turin
(images finally identified by A. Danin).
No.

Family

Species

Structure

Number
of items

1

Asteraceae

Chrysanthemum cf.
coronarium L.

capitula

5

2

Cistaceae

Cistus creticus L.

flowers

8-9

3

Dipsacaceae

Lomelosia (Scabiosa)
prolifera(L.) Greuter
et Burdet

a stem with
an opened
inflorescence

1

4

Fabaceae

Hippocrepis
unisiliquosa L.

a fruit

1

5

Anacardiaceae

Pistacia lentiscus L.

three fruits,
each on a
pedicel carried
on a straight
peduncle

1

6

Anacardiaceae

Pistacia atlantica
Desf.
or P. palaestina
Boiss.

single, mostly
pedicelled
fruits, or
clustered on
branched
peduncles.

ca. 2600
fruits
counted
all over
the
Shroud

7

Apiaceae

Ridolfia segetum (L.)
Moris

Inflorescence,
a compound
umbel

1

8

Asteraceae

Gundelia tournefortii

a compound
capitulum

1

9

Capparaceae

Capparis aegyptia
Lam.

Opened and
closed buds

5 opened
and ca.
10 closed
buds

10

Zygophyllaceae

Zygophyllum
dumosum Boiss.

young leaves
(each with a
pair of leaflets)
1-year-old
leaves
a flower

2
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2
1

Fig. 79
Arundo donax.
Details in Table 1,
No. 13
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No.

Family

Species

Structure

Number
of items

11

Rhamnaceae

Ziziphus spina-christi
(L.) Desf.

stipular thorns,
one straight
and the other
hook-shaped

1

12

Ranunculaceae

Anemone coronaria
L.

flower

2

13

Poaceae

Arundo donax L.

a stem with
a discernible
node

1

Segments
of a rope
probably
made from
plants

totaling
ca. 10 m

a broom
made from
a fruiting
inflorescence

1

bouquets
composed
of a few
hundred
unidentified
flowers

4

14

15

Poaceae

Sorghum vulgare
Pers. var. technicum
(Koern.) Jav.

16

17
(right
of
6 & 9)

Asteraceae

Carduus sp.

capitula

4

18

Rhamnaceae

Rhamnus lycioides L.
subsp graeca
(Boiss. & Reut.) Tutin

Thorny
branches

3 pairs & 3
single

Around
the
head

Asteraceae

Anthemis-like or
Matricaria–like

"flowers"

Almost
300
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Fig. 80.
Anemone coronaria in the
spring of a rainy year
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Table 2.
Blooming time of species identified on the Shroud
(according to Feinbrun-Dothan & Danin, 1991)
Species
Month		

XII

I

II

III

IV

V

VI

+

+

+

+

+

Anthemis bornmuelleri					

+

+

+

+

Capparis aegyptia 			

+

+

+

Chrysanthemum coronarium 				

+

+

+

Cistus creticus 						

+

+

+

Gundelia tournefortii 					

+

+

+

Lomelosia prolifera 					

+

+

Ridolfia segetum 					

+

+

Zygophyllum dumosum 		

+

+

Anemone coronaria 		

+

+

+

+

+
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+

+

+

Fig. 81
CSST Newsletter
with a few of the
listed persons
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Index of names of people
mentioned in this book
Adler, Dr. Alan, Biochemist, Researcher in Sindonology, Western Connecticut State University,
Danbury, CT, USA.
Barberis, Prof. Bruno, University of Turin, President of the Centro Internationale di
Sindonologia, Turin, Italy.
Barbour, Dr. Michael G., Botanist, University of California, Davis, CA, USA.
Barclay, Bishop Jacob - Eastern Orthodox.
Baruch, Dr. Uri, Palynologist, formerly the palynologist of Israel Antiquity Authority.
Danin, Prof. Avinoam, Botanist, Department of Evolution, Systematics, and Ecology, The
Hebrew University of Jerusalem, Jerusalem, Israel. Website address: http://flora.huji.ac.il/
Dayvault, Philip – an assistant to Alan and Mary Whanger at CSST, former Executive Director
at CSST.
Enrie, Giuseppe, Photographer of the Shroud (1931).
Ferré, Dr. Martine, Investigator, planner and constructor of the exhibitions "Who is the Man of
The Shroud ? " at the Pontifical Institute-Notre Dame of Jerusalem Center, and a similar one in
Ateneo Pontificio, Regina Apostolorum, Rome, Italy.
Frei, Dr. Max, Forensic investigator and a botanist. Switzerland.
Galmarini, Bernardo, Computer expert dealing with conversion of the two-dimensional
photograph of the Shroud into three-dimensional.
Guerra, Fr. Hector L.C., Vice-Chargé of the Holy See, initiator of the exhibition "Who is the
Man of The Shroud ? " at the Pontifical Institute-Notre Dame of Jerusalem Center, and that in
Ateneo Pontificio, Regina Apostolorum, Rome, Italy.
Hareuveni, Nogah, formerly the initiator and commander of the "Field Education" unit at the
IDF and founder and president of Neot Kedumim.
Litt, Prof. Dr. Thomas, Palynologist, Institute of Paleontology of the University of Bonn, Germany.
Maloney, Paul, Archaeologist, ASSIST; Researcher in Sindonology, Quakertown, USA.
Motro, Yoav, a biology student at the Hebrew University.
Naenny, Verena, a friend in Switzerland.
Orshan, Prof. Gideon, Botanist, The Hebrew University of Jerusalem, Israel.
Poletto, Cardinal Severino, Turin.
Raven, Dr. Peter H., Botanist, Director of the Missouri Botanical Garden, St. Louis, MO, USA.
Savarino, Prof. Piero, Scientific Adviser of the Papal Custodian of the Holy Shroud.
Scannerini, Prof. Silvano, Microbiologist, University of Turin, Turin, Italy.
Scheuermann, Oswald, a teacher of physics, researcher in Sindonology, Germany.
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Fig 82
A. Danin and B. Barberis at the conference hall
in Notre Dame center in Jerusalem

caption
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Soons, Dr. Petrus, Physician, researcher in Sindonology, expert in 3D study of the Shroud and
creator of its holograms. Created an accurate life-sized sculpture of the Man of the Shroud from
a tree trunk, leaning on the holograms of the Shroud he made.
Whanger, Dr. Alan, Physician, Co-Founder of CSST, Researcher in Sindonology, Durham, N
Carolina, USA.
Whanger, Mary, Co-founder of CSST, Researcher in Sindonology, Durham, N Carolina, USA.
Zohary, Prof. Michael, Botanist, The Hebrew University of Jerusalem, Israel.

Figure credits
The photographs-figures in this book are taken by the following
photographers and cartographer arranged in alphabetic order:
J.L Brown – 69
W. Brown – 14, 15, 16.
A. Danin – 2, 3, 5, 7, 12, 13, 21-24, 26-28, 30-32, 34, 37, 38, 42,
43, 45-50, 52-55, 63, 65-67, 73-78, 80, 83-85.
M. Dvorachek – 25.
G. Enrie – 1, 10, 11, 41, 58.
M. Ferré – 71, 72, 82.
R. Fleury – 61, 62.
I. Frumer – 20.
D. Gerling – 79.
E. Huber - 29.
A. Novoplansky – 60.
A photographer invited by the church in San Giovanni Bianco – 64.
A photographer invited by the church in Turin – 9, 40.
A photographer at the KWMU radio station, St. Louis – 70.
R. Ron – 17, 18, 19.
O. Scheuermann – 35, 36.
S. de la Setta – 39.
T. Soffer – 8, 58, 59.
A. Whanger – 4, 6, 44, 51, 56, 57, 68.
M. Whanger – 81.
I. Zaharoni – 33.
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Fig. 83
Centaurea crocodylium L.
inflorenscence capitulum

Abbreviations and Hebrew names
ASSIST – Association of Scientists and Scholars International for the Shroud of Turin
CSST - Council for Study of the Shroud of Turin - www.shroudcouncil.org
IDF – Israel Defense Forces
STURP - Shroud of Turin Research Project
Mishnah - that which is memorized by rote, as distinct from the Rabbinic designation for the
Bible: “Miqra”, that which is read and recited from a written text (for the source of this citation
use the link: Mishnah)
Negev – the southern part of Israel
Neot Kedumim – The Biblical Landscape Reserve in Israel
Talmud (Gemara in Aramaic) - The Babylonian Talmud is a commentary on the Mishnah (for
the source of this citation use the link: http://www.ucalgary.com/~elsegal/TalmudMap/Gemara.
html#Comm)

Botanical terms
Capitulum - An inflorescence consisting of a head of closely packed stalk-less flowers. Plural –
capitula. (Figs. 5, 10, 33, 38, 55, 67, 83)
Endemic - A plant species which is present only in a given region or part of it. There are species
endemic to one mountain peak.
Inflorescence - Any arrangement of more than one flower, e.g. capitulum, panicle, raceme, spike,
and umbel.
Panicle - An inflorescence in which the branches of the primary axis are racemose.
Pedicel - The stalk of a single flower.
Peduncle - The stalk of an inflorescence.
Raceme - A simple, elongated inflorescence with pedicelled flowers.
Taxon – A taxonomic group or entity (pl. = taxa). Taxonomy - A study aimed at producing a
hierarchical system of classification of organisms which best reflects the totality of similarities
and differences.
Umbel – An often flat-topped inflorescence whose pedicels and peduncles arise from a common
point.
Xylem - a tissue responsible for conduction of water in vascular plants.
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Fig. 84
Cover page of
Plant stories in the
website: flora.huji.ac.il

Fig. 85
Cover page of
Vegetation Online in the
website: flora.huji.ac.il
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BOTANY OF THE SHROUD

For the last 44 years the main academic activity of
A. Danin has been dedicated to interdisciplinary research
involving the identity and distribution of higher plants,
microorganisms, other organisms, and their relation
to the environment. The results of his investigations on
higher plants and their habitats have been published in 6
books and 183 articles in English, 5 books and 248 articles
in Hebrew; one book is bilingual, and one in Italian.
He discovered many plant species that have not been
found previously in Israel, Sinai, and Jordan. In addition
he described more than 40 taxa new to science, belonging
to various families.
Mapping the distribution of plants in Israel in
squares of 5 x 5 km enabled him to create a data base
from which the flora of Israel was studied and a new
phytogeographical map was drawn. It was also used
in several forensic investigations. The most recent and
important one is detecting the origin of the Shroud of
Turin in the vicinity of Jerusalem.
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Selected sentences from reviews














Dr. P. Raven, Director,
the Missouri Botanical Garden:
"Your book is absolutely beautiful and a great
contribution! Congratulations on it!"
Rex Morgan, Sindonologist, Australia:
"Having read it from cover to cover I found it extremely
interesting and important; beautifully produced and
ingeniously designed."
Tania Mann, L'Osservatore Romano:
"While many have questioned the Shroud’s true origin, one
small book by a widely-respected Jewish botanist provides
strong evidence of its authenticity"… "The theological
significance of Danin’s conclusions is immense…"
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