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Introduction
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The Mitzvah:

Tzitzit with Tekhelet
And God spoke to Moshe saying:
Speak to the children of Israel and bid them that they make for
themselves tzitzit on the corners of their garments throughout
their generations, and that they put on the tzitzit of the corner
a thread of tekhelet.
This will be to you for tzitzit that you may look upon it and
remember all the commandments of God, and fulfill them, and
not seek after your own heart and your own eyes, which you use
to go astray; that you may remember and fulfill all My
commandments, and be holy to your God.
I am Hashem, your God, Who brought you out from the land of
Egypt to be God to you; I am Hashem your God.
(Bamidbar 15:37-41)
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The Mitzvah:
Two Commandments in One
•

The one mitzvah is composed of two “tziviot” (ordinances).
(Rambam, Hil. Tzitzit 1:3).

•

One might think that there are two separate mitzvot, but
since the verse uses [the singular verb] “ve-hayah” it indicates
that there is only one mitzvah involved. (Mechilta
d’R’Yishmael; Sifrei Zuta, Shlach).

• The essence (ikar) of the mitzvah is tekhelet and one wearing
white without tekhelet has not fulfilled a complete mitzvah
(mitzvah shleimah). (Rashi on Men. 40a d”h b”sh potrin; also
Rashi quoted by Ramban in Milhamot Shabbat 25).

•

“The reminder [to do the Mitzvot] is in the thread of
Tekhelet” (Ramban Bam. 15:38).
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Source of Tekhelet:

The Hillazon
• Abaye inquired of R. Shmuel bar R. Yehuda: How do you
dye the thread of tekhelet? He replied: We take the “blood”
of the hillazon … (Men. 42b).

• Our Rabbis taught: The hillazon … with its “blood” one
dyes the tekhelet. (Men. 44a).

•

Tekhelet is only valid from the hillazon, otherwise it is invalid
(pasul). (Tosefta Men. 9:6).

(Tosafot (on Shabbat 75a, d”h ki haychi) explains that the
“blood” for dyeing is not the lifeblood but a secretion.)
Copyright © 1999

8

Historical Review
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Historical Review:

Ancient
1750 BCE

Crete - The archeological evidence now available
suggests that the origins of the purple and blue dye
industry can be traced to Crete.

1500-1300 BCE Tell-el-Amarna Tablets - The phrase subatu sa
taklti - a garment of tekhelet - is listed as one of the
precious articles sent to Egypt by Dusratta, King of
the Mittani, as dowry to the Egyptian prince who was
about to marry his daughter.

1200 BCE

Tel Shikmona Vat - Chemical analysis of stains
on a vat reveal that an advanced dye industry using
Murex snails was well established on the Canaanite
coast.
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Archeological Site Map
Sarepta - 1300 BCE.

Sidon - massive mound of

Tel Akko - 1200 BCE.
Large quantities of crushed
Murex shells. Kilns, Containers.
(Royal Purple, p.151).

Tel Shikmona 1200-900 BCE. Murex shells
(trunculus, brandaris, haemastoma),
potsherds with Murex dye
remains. (Royal Purple, p.153-5).

Collection of Murex
trunculus shells.
(Ziderman, p.438).

I S
R A
E L

M. trunculus
snails - broken in exactly the spot to access
the glands to obtain the dyestuff. At a
distance, a separate and distinct massive
mound of M. brandaris and Thais
haemastoma. (Herzog, p.24).
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Tyre/Tzur Enormous conglomeration
of broken M. trunculus
snails. (Herzog, p.24).

Tel Keisan - 1100 BCE.
Murex dyed vessel. Small
quantities of Murex shells
broken at gland. (Royal
Purple, p.151).
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Historical Review:

Loss
100 BCE - 383 CE Roman Restrictions
Caesar (100-44 BCE) and Augustus (63 BCE -14 CE) restricted use to governing classes.
– Nero (37-68 CE) issued a decree giving emperor exclusive right to wear purple or blue.
– Constantine (337-362 CE) strictly enforced restrictions of the use of tekhelet.
– An edict (383 CE) by Gratian, Valentinian, and Theodosius deemed the manufacture of
higher quality purple and blue a state monopoly.
–

500 - 570 CE Last Positive Mention
–

Tekhelet was brought from Israel to Babylon in the days of R. Achai (506CE) - the last
positive indication of the use of tekhelet . One can assume that tekhelet was available until
the redaction of the Talmud, as no allusion to its discontinuance is recorded.

639 CE Demise of the Dye Industry
–

The Arab conquest of Israel is believed to have brought an end to the dye industry.

750 - 760 CE Negative Mention
The Midrash Tanhuma (750 CE) laments “and now we have no tekhelet, only white.”
– In the work Sheiltot D’Rav Achai (760 CE) there is no mention of tekhelet.
–
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Historical Review:

Rediscovery
1857 Discovery of Dye Snails
1864 Discovery of Dye Industry
1909 Discovery of DibromoIndigo
O H
N

1913

Rabbinical Investigation

X

X

N
H O
X=Br : DibromoIndigo
X= H : Indigo

1980 Discovery of Process to Obtain Blue Dye
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The Molecule:
DibromoIndigo vs. Indigo
O H
N
X

X

N
H O
X=Br : DibromoIndigo
X= H : Indigo
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Jewish Criteria For
Identification
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Criteria for Identification:

Habitat

• Talmudic Description

Tzaydei hillazon - the fishers of hillazon are from Haifa to
(Sulamot Shel Tzur) Ladders of Tyre (Shabbat 26a).
Physical Evidence

I S
R A
E L

–

•

–

Archeological digs show remnants of the dyeing
industry on the northern coast of Israel through the
southern coast of Lebanon. (Royal Purple, p.149-157).

–

Digs from Haifa to Tyre and beyond, revealed mounds
of Murex shells (broken to access their dye stuff) - some
up to one hundred yards long and several yards thick
(Royal Purple, p.24, p.151-5; Ziderman, p.438; Twerski,
p.82).
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Criteria for Identification:

Shell

• Talmudic Description

•

–

HaPotzeia - One who breaks open a hillazon...(Shabbat
75a).

–

Go and learn [about the clothes of the Jews in the
desert] from the hillazon - all the time that it grows, its
shell (nartiko) grows with it (Shir HaShirim R. 4:11).

Physical Evidence
– The Murex snail is a hard shelled Mollusk, which must
be broken open to obtain the dye stuff. (Ziderman,
p.430).
–

R. Herzog explains the use of the verb potzea to mean
“break open” - as in a nut (Ziderman, p.430).
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Criteria for Identification:

Expense
• Talmudic Description
–

“The hillazon is this: its body is like the sea, it’s creation is like a fish,
it comes up once in 70 years and with its blood one dyes tekhelet due to this it is expensive” (Men. 44a).

• Analysis
–

The vagueness of these descriptions make them ineffective for use
in identification - other more indicative signs could have been
given, if that was the intention of the Gemara. Each point comes
to explain the conclusion of the statement that “the dye is
expensive” (Rock, n.57).

–

The declaration that “it is expensive” is simply out of place in a
formal halachic definition. It would, however, make sense as part of
an explanation to consumers curious as to the reason for the
exorbitant price. (Herzog, pp.66-7).
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Criteria for Identification:

Body Color
• Talmudic Description
The body of the hillazon is like the sea (Men. 44a).
Physical Evidence
– The snail shell takes on a blue-green color due to the sea
fouling organisms covering them. In any case, the shell
is always the same color as the sea bed in which it is
found.
– Biblical and Talmudic references to “sea” often refer to
“sea-bed” (e.g. Yishaya 11:9). (Rock, p.15).
– It is a more than reasonable assumption that the
Gemara is referring to the shell as it looks when it is
caught (and not after it has been polished). (Ziderman,
–

•

p.430).
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Criteria for Identification:

Creation
• Talmudic Description
–

•

Briato, its creation is similar to that of a fish (Men. 44a).

Physical Evidence
–

Briah - a general classification of creatures - “like fish”
that live in the ocean, so too do Murex snails. (Rock, n.57).

–

Murex snails are spawned from eggs, just like fish.
(Twerski, p.98).
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Criteria for Identification:

Once in 70 Years
• Talmudic Description
–

•

[the hillazon] comes up once in 70 years (Men. 44a).

Physical Evidence
“Once in 70 years” (an oft used Talmudic expression
meaning “once in a lifetime”) it washes up; otherwise, it
must be fished out, thus adding to its cost.
–

“Nevuzaradan left … the tzadei hillazon” (Shabbat 26.) for the sake of the king’s garments (Rashi on ibid.).
–

The Rambam (Hil. Tzitzit 2:2) makes no reference to “70
years”.
–
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Criteria for Identification:

Dye Extraction
• Talmudic Description
One is more pleased that it should be alive, so that the
dye should be clear/pure/successful (Shabbat 75a) - the
“blood” from the live [hillazon] is better than from it
dead. (Rashi on ibid.).
Physical Evidence
– Inside the hypobranchial gland of the snail, the
precursors to the dye exist as clear liquid. (Sterman,
p.76).
– The chemistry of the dye formation in the Murex
requires a specific enzyme (purpurase), which quickly
deteriorates upon the snail’s demise. (Sterman, p.68).
–

•
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Criteria for Identification:

Dye Color
Photo:Neot Kedumim

• Talmudic Description

O H
N
H

N
H O

–

Tekhelet resembles the color of the sea, and the sea resembles the
sky, and the sky resembles the Holy Throne. . . (Men. 43b).

–

God said: I distinguished in Egypt between the drop of [semen that
was to become] a firstborn and that of a non-firstborn, I will exact
retribution from he who attaches kela ilan to his cloth and claims it
is tekhelet. (Baba Metzia 61b).

H

• Physical Evidence
–

Kela Ilan has consistently been identified as indigo (Aruch on kela
ilan; Radvaz Responsa 2:685), which is blue.

–

The blue dye obtained from the Murex trunculus snail is molecularly
equivalent to the dye obtained from the kela ilan plant. (Royal
Purple, p.175; Sterman, p.66)
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Criteria for Identification:

Dye Process (1)
• Talmudic Description
–

•

How is Tekhelet made? By placing the blood of the hilazon and
samanim in a pot to boil (Men. 42b) - samanim are necessary to fix
the dye into the wool (Noda BeYehuda).

Physical Evidence
–

The process of making dye from Murex trunculus:
• the dye stuff is boiled along with a strong base to dissolve the
snail meat and to create the chemical environment for reduction
• a reducing agent is added to make the dye water-soluble
enabling it to take to wool (typical vat-dyeing). An acid is then
added to neutralize the strong basic solution in order to prevent
the dye solution from damaging the wool.
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Criteria for Identification:

Dye Process (2)
•

Talmudic Description
–

•

How is Tekhelet made? … then we take out a little in an
egg shell and test it on a piece of wool (Men. 42b).

Physical Evidence
–

As with all vat-dying, the Murex dye solution is yellowish
in the vat and its final color can only be determined
when the dye oxidizes in the wool. Since the resultant
color can range from blue to purple, the dye must be
tested to determine if it has been sufficiently exposed to
ultraviolet light.
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Criteria for Identification:

Dye Quality
• Talmudic Description
–

•

Lo yifrad hazutei - If its color is permanent then it is valid
(Men. 43a) - its dyeing is well known for its steadfast
beauty and does not change (Rambam, Hil. Tzitzit 2:1).

Physical Evidence
–

The Murex dye binds very tightly to wool, and is among
the fastest of dyes known to the ancient world.
(Sterman, p.67).

–

3 days in strong bleach has no effect. (Twerski, p.91).
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Criteria for Identification:

Mannerism
• Talmudic Description
–

“Treasures buried in the sands”(Dev. 33:19) refers to
the hillazon. (Megilla 6a).

• Physical Evidence
–

Murex trunculus burrows into the sands and sediment on
the sea floor. (Royal Purple, p.181,p.190; Ziderman,
p.429; Twerski,p.85).
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Criteria for Identification:

Name
• Talmudic Description
–

Raavya (Brachot 9b, 25) quotes the Yerushalmi
identifying tekhelet with the Greek word porphyra.

• Physical Evidence
–

Porphyra is the Greek word used to refer to Murex snails.
(Sterman, p.68).
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Another Snail?
• The Entire Ancient World’s Source for Royal Blue
R. Herzog shows conclusively that these mollusks were used in ancient
times for dyeing blue, and he notes the difficulty with the contention
that Jewish tekhelet came from some marine animal different than that
used by the entirety of the ancient world, an organism that was
unknown to the ancient scholars, and has left no archeological
evidence. (Sterman, p.74).

•

The Talmud’s Silence
Given that the blue dye obtained from Murex trunculus is molecularly
equivalent to that obtained from kela ilan, if trunculus dye may not be
used for tekhelet, then, R. Herzog argues, the Talmud would have had to
assert that not only is kela ilan unacceptable, but even tekhelet obtained
from some marine animals - namely the Murex - is also unsuitable for
the mitzvah. (R. Herzog, Royal Purple quoted by Sterman, p.66, n.18).
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False Tekhelet?
• One still fulfills the mitzvah of tzitzit with false tekhelet; just
b’diavad since the “white” strings are supposed to be,
l’hathila, either the color of the garment (Rambam) or white
(Rama).

•

The curse against those wearing kela ilan was for feigning to
be wearing authentic tekhelet (R. Twerski, p.102, n.62).

• Sfeika D’Orayta L’Humra (R. Schachter).
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Dyeing Tekhelet
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Dyeing Tekhelet:

Three Opinions
• Rambam (1 of 8)

•

Half of one string (when folded becomes one of the eight
strings) is tekhelet. Only the windings (ptil) around the
white core must be tekhelet, based on reasoning of
sources.
Raavad (2 of 8)

•

One full string (when folded it becomes two of the eight)
must be tekhelet, based on the Sifri in Shelach.
Tosafot (4 of 8)
Two full strings (four of the eight) are tekhelet, based on
the Sifri in Ki Tetzei.
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Dyeing Tekhelet:

Raavad
• How many strings must one place? Not less than three this is the opinion of Bet Hillel. Bet Shamai say: Three
[strings] of [white] wool and a fourth of tekhelet. And the
halacha is according to Bet Shamai. (Sifri Shelach 115).
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Dyeing Tekhelet:

Tosafot
• How many strings are placed? Not less than three strings
according to Bet Hillel. Bet Shamai say: Four strings of
tekhelet and four strings of white. And the halacha is
according to Bet Shamai. (Sifri Ki Tetzei 234).

•

“How do we know that 2 white strings and 2 tekhelet strings
are required? … The answer is that since the Torah
mandates both components, logically they should be equal
[in proportion].” (Men. 38, d”h ha-tekhelet).
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Dyeing Tekhelet:

Rambam
• “. . . put upon the fringe of each corner (= white) one
thread (ptil) of blue.”

•

Mishkenot Yaakov states that ptil is linguistically from
hitpatlut (winding).

•

Rava says . . . one must tie a knot after each and every chulya
(group of winds). (Men. 38b) - In order to distinguish
between the chulyot (Tosafot and Rosh).

•

“ … Potlayhu Mitocho” the windings should come from
within it. (Men. 39b).
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Dyeing Tekhelet:

Conclusions

• “In a makhloket such as this, in which the disputants are

Hakhmei Ashkenaz against Hakhmei Sefarad, Ashkenazim
follow their tradition and Sefardim theirs” (R. Shachter,
p.58).

• Mishna Brura (9:2:7;11:12:58) quotes the Tosafot opinion,
•
•

•

as do the majority of Ashkenazi poskim.
“The fourth string is tekhelet as per the Ra’avad” (Gra,
Yahel Ohr).
“Seven strings are white and one is tekhelet” (Arizal, Pri
Etz Hayim, Shaar Hatzitzit).
R. S.R. Hirsch adopts Rambam’s opinion based on
symbolic considerations.
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Tying Tekhelet
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Tying Tekhelet:

Windings
1.

2.

3.

4.

5.

6.

1. Rambam (Teimanim)
4. Hinuch
2. Rambam (Radziner)
5. Vilna Gaon
3. Rambam (Double knots) 6. Raavad
Copyright © 1999

7.

8.

9.

7. R. Amram Gaon
8. Tosafot (1)
9. Tosafot (2)
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Tying Tekhelet:
The Minimum Torah Requirement
• Upper Knot
Rava says . . . the upper most knot is required from the
Torah (Men. 39a).

• One group of three winds
Even if one did not wind but one chulya (grouping with a
minimum of three winds) it is valid (Men. 39a).

•

One wind of tekhelet
The Rambam requires at least one wind of tekhelet,
others do not require even this.
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Tying Tekhelet:

Chulyot
• And what is the measurement of a chulya? We learned in a
Braita that Rebbe says, “so that you can wind once, then
again, and a third time.” We learned in a Braita, One who
minimizes should not have less than seven, and one who
maximizes should not exceed thirteen. One who minimizes
should not have less than seven - analogous to the seven
heavens, and one who maximizes should not exceed
thirteen - analogous to the seven heavens and six spaces
between them (Men. 39a).
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Tying Tekhelet:

Color of Twists
•

When one begins, he begins with white - since the Torah states
“the corner”, [signifying that the thread] of the same [color] as
the corner [must be used first]; and when one concludes, he
concludes with white - one always increases holiness and never
decreases. (Men. 39a).
–

Rav Amram Gaon holds that the first chulya is white, the
next is tekhelet, and so on alternating white and tekhelet for
seven or thirteen chulyot.

–

The Rambam holds that the first twist of the first chulya and
the last twist of the last chulya are white, and all the other
twists are tekhelet.

–

The Raavad holds that the twists of each chulya alternate
between white and tekhelet.
Copyright © 1999

44

Tying Tekhelet:

Knots
• Rava says . . . one must tie a knot after each and every
chulya. (Men. 38b) - In order to distinguish between the
chulyot (Tosafot and Rosh).

• The Gemara is inconclusive and thus some require knots
(e.g., Rambam) and some do not (e.g., Rav Amram Gaon).
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Tying Tekhelet:

Five Knots
• [The word] tzitzit is numerically equivalent to 600, 8 strings
and 5 knots adds up to 613 (Tanchuma, Korach 12).

•

Various approaches:
–

The 5 knots are only a symbol of the 613, necessary
when tekhelet is unavailable.

–

The 5 knots are simply the consequence of tying knots
on the chulyot.

–

Since the Gemara does not mention it, it has no halachic
ramifications.

–

Since the Gemara is not against it, we should do it.
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Tying Tekhelet:

Windings
1.

2.

3.

4.

5.

6.

1. Rambam (Teimanim)
4. Hinuch
2. Rambam (Radziner)
5. Vilna Gaon
3. Rambam (Double knots) 6. Raavad
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7.

8.

9.

7. R. Amram Gaon
8. Tosafot (1)
9. Tosafot (2)
47

After 1300 Years …
It’s Now Up to You.
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