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Furthermore®, Rosenthal’s claim of the exclusive oral transmission of the Babylo-
nian Talmud into the ninth century is refuted by hard evidence: a manuscript of trac-
tate Oullin written on a scroll! The switch over from scroll to codex for the copying of
Hebrew books is said to have taken place by the seventh century. Maimonides
identified a fragment of a Talmud manuscript as being “approximately 500 years old”
because it was written on a scroll, indicating the beginning of the seventh century as
the latest date for Talmud manuscripts on scrolls in Rambam’s opinion.

The early date of the Oullin scroll is corrobo-rated by its extraordinary orthography,
exhibit-ing many ancient forms previously considered uniquely Palestinian by
scholars who assigned an inferior linguistic tradition to Babylonia. This scroll now
demonstrates that in the early period the Babylonians had a linguistic tradition that
incorporated some of the so-called Palestin-ian characteristics. The above,
combined with other features, suggest that this extended fragment is a major
candidate for being the oldest Talmud manuscript ever recovered. The scroll may
have been part of the written Talmud texts prepared by the Babylonian geonic
academies for dissemination in Spain and North Africa (and later perhaps other
European destinations). Interestingly, the wording of the text is surprisingly close to
ours.
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1.In alkali environments'“® the alkanet dye has a blue color, with the color
changing again to crimson on addition of an acid.

2. Alkanet root!*” apparently has been used as a dye since the earliest recorded
history. The first reported use can be found in the works of the Greek botanist
and scholar Theophrastus (c. 300 B.C.) and around 77 C.E., Dioscorides
described the properties of the red dyestuff in more detail in his De Materia
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Medica. The Stockholm Papyrus or Papyrus Graecus Holmiensis, details
dyestuffs and technigues in almost a recipe fashion as it was practiced Egypt in
the third and fourth centuries C.E. The great detail in which the preparation of
the fibers and the dyeing materials and the dyeing process itself are recorded
has led scholars to believe that it had to have been practiced for thousands of
years previously in order to raise the process to such a science and art. It
discusses mordanting the fibers using alum, copper and iron oxides to darken
or "sadden" the red, blue, green and purple dyes, as well as the occasional use
of tin and zinc. It describes over ten different recipes for using alkanet (Anchusa
tinctoria) root as a dye. In dyeing, alkanet root gives burgundies and purples in
an alkaline dye bath. Extracting first with alcohol enhances the color and then
adding the extract solution to pre-mordanted wool or silk in a dye bath.
Precipitated on a inert base, alkanet root yields a purple lake pigment. It is also
used in varnishes for fine wood products, such as violins.

. The generic name Anchusa'*® is said to derive from the Greek word aghousa
meaning paint because the root of a related plant. The common name is derived
from the Spanish alcanna, taken from the Arabic alhenna, the henna plant. In
pharaonic medicine an unguent to treat inflammation consisted of powdered
carob pod, powdered beans, alkanet, a resin, moringa oil and ‘pure oil'. It was
reported to have been used to colour the candles which lit the temple of Edfu in
Upper Egypt. Alkanet root produces a bright crimson dye that is still used today
to dye the ceremonial dress coats of British soldiers. The dye was also formerly
used in staining wood a deep red colour. The blue flowers can be floated in fruit
cups and wine punches.

. Complete information on the processes of dyeing is not available, although
recipe books for dyers did exist in Ancient Egypt. The oldest known book on the
subject is from the third century; this includes notes of an alchemist describing
dyeing cloth with alkanet, safflower, saffron, kermes, madder and woad. Woad
and indigo were used by the ancient Egyptians: dyes have been found on cloth
of about 2500 BC and on later mummy wrappings, though they were apparently
not in common or extremely use until 300 BC.

.In Asial®®, alkanet is extracted from the true alkanet plant, Lawsonia alba.
Alkanet was used in late Egyptian times through the Middle Ages at which time
its use was discontinued because of poor lightfastness. Alkanet roots produces
a deep red color that is soluble in weak acids, alcohols, oils, and other organic
solvents. The primary colorant is alkanninH. Since alkanet gives a blue tone in
basic solutions, it is sometimes used as an dye acid-base indicator. The colorant
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has been used as a cosmetic, textile dye, wood stain, lake pigment, and for
medicinal purposes.

ANXION "IYN 1'XN T

Madder has been cultivated as a dyestuff since antiquity in central Asia and Egypt,
where it was grown as early as 1500 BC. Cloth dyed with madder root dye was found
in the tomb of the Pharaoh Tutankhamun, in the ruins of Pompeii and ancient
Corinth. It was included in the Talmud as well as mentioned in writings by Pliny the
Elder, and other literary figures, as 'rubio’, used in paintings by J. M. W. Turner, and
as a color for ceramics remnants of its use have been found at the Baths of Titus.
Madder was introduced and then cultivated in Spain by the Moors. It has been found
on an Egyptian tomb painting from the Graeco-Roman period, diluted with gypsum
to produce a pink color. Madder root dye was referred to as €puBpddavov by
Dioscorides and Hippocrates. - The production of a lake pigment from madder

seems to have been first invented by the ancient Egyptians.
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Indigofera tinctoria®® bears the common name True indigo. The plant was one of
the original sources of indigo dye. It has been naturalized to tropical and temperate
Asia, as well as parts of Africa, but its native habitat is unknown since it has been in
cultivation worldwide for many centuries. Today most dye is synthetic, but natural
dye from . tinctoria is still available, marketed as natural coloring. The plant is also
widely grown as a soil-improving groundcover. - Dye is obtained from the processing
of the plant's leaves. They are soaked in water and fermented in order to convert the
glycoside indican naturally present in the plant to the blue dye indigotin. The
precipitate from the fermented leaf solution is mixed with a strong base such as lye,
pressed into cakes, dried, and powdered. The powder is then mixed with various

other substances to produce different shades of blue and purple.
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The name Phoenicians, like Latin Poenr (adj. poenicus, later plnicus), comes from
Greek @oivikeg (Phoinikes), attested since Homer and influenced by phoinix "Tyrian
purple, crimson; murex" (itself from phoinds "blood red"). The word stems from
Mycenaean po-ni-ki-jo, po-ni-ki, ultimately borrowed from Ancient Egyptian fnhw
(fenkhu) "Asiatics, Semites". The folk-etymological association of phoiniki with
phoinix mirrors that in Akkadian which tied kinahni, kinahhi "Canaan; Phoenicia" to
kinahhu "red-dyed wool". The land was natively known as kn ‘n (cf. Eblaite ca-na-na-
um, ca-na-na), remembered in the 6th century BC by Hecataeus under the Greek
form Chna (xva), and its people as the kn 'ny (cf. Punic chanani, Hebrew kana ‘ani).
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The dye was greatly prized in antiquity because the colour did not easily fade, .2
but instead became brighter with weathering and sunlight. - Tyrian purple was
expensive: the 4th-century-BC historian Theopompus reported, "Purple for dyes
fetched its weight in silver at Colophon" in Asia Minor. The expense meant that
purple-dyed textiles became status symbols, and early sumptuary laws
restricted their uses. The production of Tyrian purple was tightly controlled in
Byzantium and was subsidized by the imperial court, which restricted its use for
the colouring of imperial silks.

However!®, the price edict of Diocletian in 301 AD designates the price of Murex .3
purple as equivalent to that of gold (Burke 1999, note 15).

The dye!®’, and the cloth made from it, was so famous that the Greeks called .4
the land of Tyre and Sidon (equivalent to modern Lebanon) Phoinike, "the land
of the purple". It required 250,000 shellfish to produce one ounce of Tyrian
purple dye, making it very slow and costly to produce. The preferred method
was to collect vast piles of shellfish and to allow them to decompose in the sun
(classical authors attest to the stench). Production and export of the dye began
around 1,200BC and fuelled the Phoenician expansion across the
Mediterranean. By the third century BC, Tyrian purple was worth more than
gold: a pound of it cost three times the yearly wage of a Roman baker.

But!®® there is considerable interest. In Mexico in 1909, a traditional purple skirt .5
de caracolillo would cost 10 dollars gold. Recently the Tyrian purple pigment
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(from Nucella lapillus) become available at 58.50 GBP for 25 mg, rather more
than the 10 — 20 times the price of gold it was in Roman times.

But!®® when you find them at a homeland Phoenician site, thoughts turn to the .6
celebrated Tyrian or Royal Purple dye, which was worth more than its weight in
gold and became the prerogative of priests and kings.
Even the names “Canaan” and “Phoenicia” likely derive from roots meaning
“red” or “purple,” underlining the importance of dyed textiles in these societies.
According to Greek legend, repeated by later writers, the dye was discovered
by the Tyrian high god and king, Melgart, when he and the nymph Tyros went
for a stroll on the Mediterranean beach with their dog. The dog chased ahead
and bit into one of the mollusks that must have once littered the shore. It came
back to its master, muzzle dripping with a purple substance. The discovery was
not lost on Melqgart, who immediately dyed a gown with the dye and presented
it...
When the purple-colored sherds at Sarepta were found to be associated with
piles of shells, special processing vats and heating facilities, we had an open-
and-shut case for a purple-dye factory and the earliest evidence of Royal
Purple. And like the legend claimed, it was from Phoenicia or more accurately,
Canaan, as the region was known in the 13th c. B.C. Other piles of the same
mollusks have been found elsewhere in the Mediterranean, but so far earlier
evidence for intentional dye production, as would be evidenced by a factory or
actual dyed textiles, has not emerged. The discarded shell piles elsewhere
could represent the debris after eating the animals or stockpiling them for
pottery or plaster manufacture.
Because it requires as many as 10,000 animals to produce a gram of the dye,
it was also very expensive to make. In each civilization, the molluscan Purple
dye eventually came to be associated only with the highest political authorities
and was imbued with special religious significance. Kimonos were dyed entirely
in Purple, and the extremely well-preserved textiles of the Paracas and Nazca
cultures of Peru and northern Chile exhibit stunningly beautiful patterns in
Purple. In 1st century Rome, Nero issued a decree that only the emperor could
wear the purple—-hence, the name Royal Purple.

Purple was a symbol of power, and, above all, wealth. An ounce of good purple .7
dye would cost many times more than a pound of gold.

This'® purple dye was worth more than its weight in gold and therefore came .8
to symbolise both wealth and power.

https://www.penn.museum/sites/biomoleculararchaeology/?page id=80 18°
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Tyrian purple!®?, also known as 'royal purple,' was the most expensive dye in .9
the ancient world (Jensen 1963). Indi-rect evidence about its value is provided
by Ugaritic texts of the 14" century BCE, in which various types of dyed woolens
are listed with their prices. Some of these textiles were evidently dyed with
Tyrian purple, as their higher prices would suggest (Stieglitz 1979:19). Homer
used the special term haliporphyros, 'sea-purple’, to refer to this dye (Odyssey
6 .53: 306), perhaps in order to distinguish it from purple-dye imi-tations. By the
time of Diocletian, in 301 BCE, we know that wool dyed with Tyrian purple was
literally worth its weight in gold, as is stated in his Edict on Maximum Prices 24...
Since these shellfish had to be caught by rather laborious fishing and/or diving
in shallow water, the price of the dye, as noted above, was enormous.
Therefore, a great variety of dye substitutes was in use during Greco-Roman
times, as we know from an ancient papyrus that lists recipes for producing
purple dye substitutes (Lagercrantz 1913). These imitations were produced
from plant as well as mineral sources. Still, none were as color-fast as the true
"royal purple," hence the continued de-mand in antiquity for textiles colored by
this highly prized dye. The dye could be produced in a great variety of shades,
depending upon the mixture of the different shellfish utilized. Variations could
also be made by chemical means, such as light conditions and reduc-ing
agents. The resulting colors included red, blue, and dark purple, the latter being
considered the most noble of the tints. All shades were utilized primarily to color
ceremonial garments. Two of the best known examples are the purple stripes
on the Roman toga purpureaa nd the blue stripes on the Jewish tallit ‘prayer
shawl'. The Hebrew name for this blue dye was tekelet (Exodus 26:11; see
Ziderman 1987), and we may note here that according to Rabbinic rulings, only
the true tekelet dye (made from mollusks) should be used for coloring the prayer
shawl (Tosepta Menachot 9,16). These religious rules were probably a
response to the use of substitute dyes.
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A persistent problem?!” throughout these extracting, concocting and dyeing
experiments was the deep pungent smell of Murex. This penetrating smell remained
even after washing in detergent. During heating and dyeing, | was forced to wear a
mask around my mouth and nose just to bear the incredible stench. All colours were
permanent, even without the use of mordants or additives, even through washing —
but so was the terrible odour. Dyed textiles would have likely been aired for weeks,
then doused with perfume just to be tolerable for the wearer. These experiments
therefore make a case for the flourishing perfume industry in antiquity as well!

Several important facts became apparent during these experiments...

16.  The odour encountered throughout the dyeing process is terrible;

17. Dyed swatches maintained their colour and their stench even after
washing;

18. Perfume would likely have been required on new garments.
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Egyptian blue, also known as calcium copper silicate (CaCuSisO10 or
CaO-Cu0:-4Si0y,) or cuprorivaite, is a pigment used by Egyptians for thousands of
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years. It is considered to be the first synthetic pigment. The pigment was known to
the Romans by the name caeruleum. After the Roman era, Egyptian Blue fell from
usage and the manner of its creation was forgotten. - The ancient Egyptian word
wedjet signifies blue, blue-green and green. - The first recorded use of Egyptian blue
as a color name in English was in 18009.

Definition: Egyptian blue is a synthetic blue pigment made up of a mixture of silica,
lime, copper, and alkali. Its color is due to a calcium-copper tetrasilicate CaCuSisO1o
of exactly the same composition as the naturally occurring mineral cuprorivaite. It
occurs in Egypt during the 3rd millennium BC and is the first synthetic pigment to
have been produced there, continuing in use until the end of the Greco-Roman
period (332 BC-395 AD). The term for it in the Egyptian language is hsbd-iryt, which
means artificial lapis lazuli (hsbd). It was used in antiquity (1) as a blue pigment to
color a variety of different mediums such as stone, wood, plaster, papyrus, and
canvas; and (2) in the production of numerous types of objects, including cylinder
seals, beads, scarabs, inlays, pots and statuettes. It is also sometimes referred to in
Egyptological literature as blue frit. Some have argued that this is an erroneous term
that should be reserved for use to describe the initial phase of glass or glaze
production while others argue that Egyptian blue is a frit in both the fine and coarse
form since it is a product of solid state reaction. Its characteristic blue color, resulting
from one of its main components—copper—ranges from a light to a dark hue,
depending on differential processing and composition. Apart from Egypt, it has also
been found in the Near East, the Eastern Mediterranean and at the limits of the
Roman Empire. Although undoubtedly an Egyptian invention, it is unclear as to
whether its existence elsewhere was a result of parallel inventions or whether its
technology had spread to these areas.

History and background: The ancient Egyptians held the color blue in very high
regard and were eager to present it on many media and in a variety of forms. They
also desired to imitate the semi-precious stones turquoise and lapis lazuli, which
were valued for their rarity and stark blue color. Use of naturally occurring minerals,
such as azurite, to acquire this blue, was impractical as these minerals were rare
and difficult to work. Therefore to appropriate the large quantities of blue color that
the Egyptians sought, it was necessary for them to manufacture the pigment
themselves. It has also been found at Ayanis fortress in eastern Turkey.

The Egyptians developed a wide range of pigment variety including what is now
known as Egyptian blue, which was the first of its color at the time of its development.
This accomplishment was due to the advancement of Egypt as a settled agricultural
society. This stable and established civilization encouraged the growth of a non-
labor workforce, including clerics and the Egyptian theocracy. Egyptian pharaohs
were patrons of the arts and consequently were devoted to the advancement of
pigment technology.
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The earliest evidence for the use of Egyptian blue is in the 4th Dynasty (c.2575—
2467 BC), limestone sculptures from that period in addition to being shaped into a
variety of cylinder seals and beads. In the Middle Kingdom (2050-1652 BC), it
continued to be used as a pigment in the decoration of tombs, wall paintings,
furnishings and statues and by the New Kingdom (1570-1070 BC), began to be
more widely utilized in the production of numerous objects. Its use continued
throughout the Late period, and Greco-Roman period, only dying out in the 4th
century AD, when the secret to its manufacture was lost. There is no written
information in ancient Egyptian texts about the manufacture of Egyptian blue in
antiquity and was only first mentioned in Roman literature by Vitruvius during the
first century BC. He refers to it as coeruleum and describes in his work "De
architectura” how it was produced by grinding sand, copper and natron and heating
the mixture, shaped into small balls, in a furnace. Lime is necessary for the
production as well, but probably lime-rich sand was used. Theophrastus gives it the
Greek term kuavog¢ (kyanos, blue), which probably originally referred to lapis lazuli.
Finally, it was only at the beginning of the 19th century that there was a renewed
interest in learning more about its manufacture when it was investigated by Sir
Humphry Davy in 1815 and others such as W. T. Russell and F. Fouqué.

Egyptian blue is known as the world’s oldest artificial pigment, first used more than
4,500 years ago, found on wall paintings at Luxor and sculptures recovered from the
Parthenon. The hue comes from a compound called calcium copper tetrasilicate.

Blue (Ancient Egyptian name 'irtyu’) was the color of the heavens, the dominion of
the gods, as well as the color of water, the yearly inundation, and the primeval flood.
Although Ancient Egyptians favored semi-precious stones such as azurite (Ancient
Egyptian name 'tefer') and lapis lazuli (Ancient Egyptian name 'khesbed;j', imported
at great cost across the Sinai Desert) for jewelery and inlay, technology was
advanced enough to produce the world's first synthetic pigment, known since
medieval times as Egyptian blue. Depending on the degree to which the pigment
Egyptian blue was ground, the color could vary from a rich, dark blue (coarse) to a
pale, ethereal blue (very fine).

Blue was used for the hair of gods (specifically lapis lazuli, or the darkest of Egyptian
blues) and for the face of the god Amun — a practice which was extended to those
Pharaohs associated with him.

Blue. The blue depths of water personified the female principle, while sky blue was
associated with the male principle. The color blue is associated with water, sky, all
heavenly gods, fidelity, and faithfulness. For example, blue flowers, such as forget-
me-nots and violets, symbolize faithfulness. According to an old English custom, a
bride wears blue ribbons on her wedding gown, a blue sapphire in her ring, and tiny
flowers of blue speedwell are part of the bouquet. But, in the English language, blue
sometimes refers to sadness. The phrase "feeling blue" is linked to a custom
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amongst old sailing ships. If a ship loses her captain, she would fly blue flags, when
returning to home port. In German, to be "blue" (blau sein) is to be drunk. Blue is the
color of truth, serenity and harmony, and it is good for cooling, calming,
reconstructing and protecting. Also, it is the color of electricity and spiritual energy.
In ancient Egypt, there was no basic color term for "blue". Lapis lazuli was called
hsbdj, and then the term was extended to mean, secondarily, the color "blue"
(Robins 2008).The so-called "Egyptian blue" (jrtjw, hsbdj) (Wb. I, 116, 10-11) was
made combining iron and copper oxides with silica and calcium. This produced a
rich color, however it was unstable and sometimes darkened or changed color over
the years. The gods were said to have hair made of lapis lazuli, a blue stone. Blue
was associated with Amun-Ra, and sometimes with Osiris. The skin of the Egyptian
god Amon was rendered blue. Originally, Amon was the deification of the concept of
air, one of the four fundamental concepts of the primordial universe. Amon means
"the Hidden One," as the air and the wind cannot see by the eyes. He was originally
depicted as a frog-headed god and his invisibility was represented by the color blue,
the color of the sky. Also, Ptah, Horus, Khnum, Re-Horakhty and Nuit were all often
depicted with blue bodies. In the scenes of the "Opening of the Mouth" ceremony,
the mummy and Anubis both have blue hair. In general, gods too liked showing
themselves in beautiful attire. One divine epithet was "He, who is clothed in blue
linen" (Hornungl1994: 659). Blue was symbolic of the sky and of water. In a cosmic
sense, this extended its symbolism to the heavens and of the primeval floods. In
both of these cases, blue took on a meaning of life and rebirth. It was naturally also
a symbol of the Nile, fertile fields, crops, offerings and fertility in general. The
phoenix, which was a symbol of the primeval flood, was patterned on the heron.
Herons naturally have a gray-blue plumage. However, they were usually portrayed
with bright blue feathers to emphasize their association with the waters of the
creation. Amon was often shown with a blue face to symbolize his role in the creation
of the world. By extension, the pharaohs were sometimes shown with blue faces as
well when they became identified with Amon. Baboons, which are not naturally blue,
were portrayed as blue, only to emphasize their connection to Thoth, which symbol
was an ibis, represented as a blue bird.

Blue and turquoise were considered divine colors and appropriate for sacred places.
Stratos explains that "Dark blue, also called 'Egyptian' blue, was the color of the
heavens, water, and the primeval flood, and it represented creation or rebirth. The
favorite blue stone was lapis lazuli, or khesbed, which also meant joy or delight. . . .
There is also a theory that blue may have been symbolic of the Nile and represented
fertility, because of the fertile soils along the Nile that produced crops. Because the
god Amen (also spelled Amon or Amun) played a part in the creation of the world,
he was sometimes depicted with a blue face; therefore, pharaohs associated with
Amen were shown with blue faces also. In general, it was said that the gods had hair
made of lapis lazuli."
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Blue (irtiu and khesded)) This color represented sky and water. Important concepts
such as the heavens and the primeval waters (the place from which all life emerged
in Egyptian mythology) are connected with the color blue. Because of the Nile, blue
IS also associated with birth and rebirth because the annual flood of the river brought
fertility to the land.

Symbolism of the Color Blue: Blue is the color of sky and water. From the time of the
ancient Egyptians, the blue depths of water personified the female principle, while
sky blue was associated with the male principle. Blue is the color of all heavenly
gods and stands for distance, for the divine, and for the spiritual.

Blue is also the symbol of fidelity. Blue flowers, such as forget-me-nots and violets,
symbolize faithfulness. According to an old English custom, a bride wears blue
ribbons on her wedding gown and a blue sapphire in her wedding ring. Tiny flowers
of blue speedwell are part of the wedding bouquet.

In the English language, blue sometimes refers to sadness. The phrase "feeling
blue" is linked to a custom amongst old sailing ships. If a ship loses her captain, she
would fly blue flags when returning to home port. - In German, to be "blue" (blau
sein) is to be drunk. This derives from the ancient use of urine (which is produced
copiously by the human body after drinking alcohol) in dyeing cloth blue with woad
or indigo. However, the color blue also had other associations in Germany. The Blue
Flower was the symbol of German 19th century Romanticism, thanks to the novel
fragment Heinrich von Ofterdingen, by the German poet Novalis.

Short History of Blue Pigments: The first blue pigment was azurite, a natural mineral.
Soon thereafter, Egyptians manufactured Egyptian blue, which quickly spread
throughout the ancient world. During the Middle Ages, the recipe for Egyptian blue
was lost, so azurite and expensive ultramarine from Afghanistan were the only
sources of blue available. In the 15th century, smalt, a finely ground blue glass, came
into use for painting. The first pigment produced due to the advancement of modern
chemistry was a blue, Prussian blue, which was soon followed by cobalt blue and
cerulean blue.
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Toga picta: This toga, unlike all others, was not just dyed but embroidered and
decorated. It was solid purple, embroidered with gold. Under the Repubilic, it was
worn by generals in their triumphs, and by the Praetor Urbanus when he rode in the
chariot of the gods into the circus at the Ludi Apollinares.*®! During the Empire, the
toga picta was worn by magistrates giving public gladiatorial games, and by the

consuls, as well as by the emperor on special occasions.

Toga trabea: According to Servius, there were three different kinds of trabea: one of
purple only, for the gods; another of purple and a little white, for kings; and a third,
with scarlet stripes and a purple hem,?® for augurs and Salii.?! Dionysius of
Halicarnassus says that those of equestrian class wore it as well, but this is not borne

out by other evidence.
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Concocting the dye: Small amounts of dye were made for each batch (c. 20 floz
or 590 ml), just enough to dye four 6 x 8 inch (15x20cm) swatches of cloth.
Swatches of pure wool, pure cotton, raw silk and processed silk were dyed in
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each batch. Linen was also woven and worn in the Bronze Age, as Linear B
tablets testify, but pure unaltered linen was difficult to acquire in the modern
market for use in these experiments.

Results of dyeing experiments: In general, the experiments revealed that only
processed silk or wool were the best receivers of Murex dye. The cotton and
raw silk did not absorb well; the dried colours were dull and unpleasant. Poor
absorption and drab colour result of the dyed pure cotton suggests that linen,
another vegetable fiber, would most likely not produce a better result due to
its similarities of texture and composition. By today’'s standards, the
processed silk colours were the most vibrant and attractive, ranging from a
light dusty pink to a deep violet. In ancient times, however, the most coveted
purple according to Pliny was that like “congealed blood”, blackish at first glance
but deep and rich in colour (I1X, 125-142). Deep and rich blackish-violet colours
were produced mainly by dyeing pure wool. The wool absorbed the dye
immediately like a sponge, and maintained the deep colour even after rinsing.
This result showed that wool was likely the main fabric dyed with Murex to achieve
the deep colours so valued in ancient times.

For example, Assyrian docu-ments from the first millennium BC mention
“purple wool” in tax lists and in lists of booty (Budge and King1902, 284, I,
88; 287, 1, 97). This purple wool could indeed refer to bolts of dyed woven
wool rather than dye draw wool. Certainly, the value of woven dyed material
would be still greater than that of raw dyed wool, and perhaps a more valued
trade item.

The colours produced by Batch 6 were a complete surprise. These were the
swatches immersed immediately after gland extraction in the unsteeped mixture
of Murex glands and mucus with sea water, and left in the unheated
concoction for only 10 minutes, and then hung to dry. | watched as the white,
slimy swatches dried to beautiful blue hues. This experiment had recreated
the ‘Biblical Blue’ or tekhelet, as it is known, sacred in antiquity as well as
the present, particularly in the Jewish religion. It is known that this sacred
blue was produced from marine snails. The talit, or ritual prayer cloth worn by
men during morning prayer or the wedding ceremony, was traditionally to
have a blue fringe dyed from Murex. The Old Testament recounts the
iImportance of this through instruction by God to Moses:

There has been a resurgence of tekhelet manufacture in Israel using marine
snails, outlined by Rabbi Herzog in the 1800’s (Spanier 1987), and produced
today by the Tekhelet Foundation in Jerusalem. Tekhelet means light blue in
Hebrew; this experiment produced a light baby blue to a deep navy blue, all
guite attractive.
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Several important facts became apparent during these experiments:

1. Murex individuals were probably baited and hand collected during
antiquity;

4, A urine additive makes the purple dye more vibrant;

9.Many shades of blue and violet can be produced from Murex
trunculus;

10. Dyed hands remained coloured for six weeks until the nails grew out;

11. Murex mucus can be used for temporary tattooing, like henna;

12. Wool absorbed the most dye and attained the deepest shades;

13. Pure cotton, and probably linen, do not achieve a pleasing colour
through these methods;

14. Processed silk produces the nicest colours, by today’s standards;

15. Biblical Blue can be made from Murex species as well as Royal
Purple;
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