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From: torahweb@zeus.host4u.net Sent: Wednesday, June 25, 2003 To: weekly1@torahweb.org Subject: Rav Yaakov Neuburger - What's In a Name http://www.torahweb.org/thisWeek.html





RAV YAAKOV NEUBURGER


WHAT'S IN A NAME





That Yehoshua's name was instrumental in distinguishing him and  maintaining him true to our national mission is certainly intimated in the  text. Yet exactly how his name helped is debated in the midrashim. Rashi  quotes that Yehoshua's name carried his Rebbe's prayer that Hashem should  save him from the counsel of his colleagues. It requires little  imagination to appreciate the efficacy of any Rebbe's prayer and ever so  more when Moshe Rabeinu is the Rebbe. However the medrash which tracks the  new "yud" that was added to Hoshea to make him Yehoshua and finds one that  has floated for several centuries, ever since it was dropped from Sarah  our Matriarch, does require comment. True, Sarah was Sarai and she lost  her '"yud" presumably, to mark her ascension to universal contribution and  recognition, just as the "heh" did for Avraham. Yet her connection to  Yehoshua and the mission of the meraglim and how that would give direction  to Yehoshua, is not at all clear. 


Addressing this question, Harav Nisan Alpert zt"l suggests that Yehoshua's  mission both as a spy and ultimately as the conqueror of Eretz Yisrael  would forever have to be informed with the passion of Sara's commitment to  our land. Sarah made the painful and forever unpopular demand of her  husband to send Yishmael away "as he cannot inherit together with my son  Yitzchak". It was Sarah, a matriarch looking far into the future, who  first expressed with resolve and clarity that Yitzchak and Yishamel could  not be partners in Israel. Unfortunately it is no longer surprising that  it would take the understanding of a mother and the insight of a  prophetess to unabashedly establish for us our singular relationship to  our land. Indeed Avraham in his "eishes chayil" eulogy for Sarah  recognizes for "having sought wool and linen", as if to say she understood  that which would contribute fully, only when left undiluted by  combination. 


Undoubtedly the passion of Sarah will drive Yehoshua the general to push  the conquest with might and vigor, but how will it make a difference for  Yehoshua the scout? How will this yud borrowed from Sarah strengthen him  to withstand the pressure of colleagues with a vastly different  perception?


Perhaps it is not coincidental that it is the small yud which connects  Yehoshua to Sarah's vision. The role of the "yud" in Hebrew, as we all  know from our youth, is that it connotes personal possession. Shulchan  refers to any table; shulchani is my table; eretz is any land and artzi is  my land. Thus Moshe was reminding Yehoshua that he must view the land as  his very own and in that which is yours you will see only good. This is  reminiscent of one of life's truths formulated in the Talmud as "chen  hamakom al yoshveho". Loosely translated, this means that whatever you  call home will hold a charm for you that will often leave others totally  mystified. It is true about our hometown; it is true about our homes and  backyards; it most certainly is true for all that we have come to call  home. Indeed possession is nine tenths of perception. 


________________________________________
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RAV KOOK  on the Weekly Parasha 


Shlach: GARMENTS OF THE SOUL 





"Speak to the Israelites and have them make tassels ('tzitzit') on the corners of their garments for all generations. They shall include a thread of sky-blue wool in the corner tassels." [Num 15:38]  


How do we recognize the soul? We may speak about three levels: 


The soul itself.  Character traits (compassion, generosity, quickness to anger, kindness, etc.).  Actions, conduct. 


The innermost level, the soul itself, is hidden from the outside world. It is only observable through the lower two levels, through its attributes and actions. Thus, the character traits are like the 'clothing' of the soul. Through its distinctive characteristics, the soul is revealed and judged by the outside world.  The ultimate manifestation of our personality traits is in our day- to-day deportment. A certain trait will influence our viewpoints and opinions, but its strongest external expression occurs when it dictates our actions. If our character traits constitute a metaphoric garment, clothing the soul, then our deeds are the tassels that emanate from the 'corner of the garment'. Each attribute of the soul is revealed in a variety of actions, as different situations require specific responses. These actions are like the many tassels, extending naturally from the corners of the garment. 


To summarize the parable: 


- The inner soul => represented by the body itself 


- Personality traits => the garment covering the body 


- Actions => the tassels extending from the garment 


We are accustomed to the tassels being white, but the actual legal requirement is that they be the same color as the garment. This common color indicates that actions derive their power and direction from the 'garment', i.e., the character traits.  However, we add an additional thread, of sky-blue ("techelet"). This color reminds us of hidden, sublime matters: the sea, the sky, the sapphire stone, and the Holy Throne. Sky-blue is the background color of the universe. The techelet thread connects us to the very Source of life, from Whom all forces flow. Together with the other threads, which match the color of the garment and represent the diverse range of activity, the sky-blue thread complements and completes the function of the tassels. 


The Sages taught that the mitzvah of wearing tzitzit corresponds to all of the other 612 mitzvot. "When you see (the tassels), you will remember all of G-d's commandments". [15:39] Wearing this special garment and its tassels reflects the splendor of attributes and deeds by which the Torah envelops and clothes the Jewish soul. 


[Olat Riah I: 4-5] 
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RABBI FRAND ON PARSHAS SHLACH


[From 5755]





Near Sightedness & Far Sightedness Characterize Beginning & End of Parsha


In the beginning of this week's parsha the Torah relates the story of theMeraglim. We all know that they came back with a very poor report and as aresult of that incident Klal Yisroel spent 40 years in the Wilderness. Theend of our parsha concludes with the mitzvah of Tzitzis. If we look carefullyat the Torah's language, we may find it striking that the Torah uses almostthe exact same language in these two sections. In connection with the spiesthe instruction was given "U'Reisem es haAretz" (and you shall look at theLand) and in connection with the Tzizis it says also "U'Reisem oso" (and youshall look at the Tzitzis).


I think that the Torah is trying to tell us that there is a connection betweenthe "U'Reisem oso" of parshas Tzitzis and the "U'Reisem es haAretz" of parshaMeraglim: The spies failed to learn the message of parshas Tzitzis.


What is the message of parshas Tzitzis? The Gemara in Menochos (quoted by theRamba"n on this week's portion) explains the Torah's linkage between lookingat the Tzitzis and "remembering all the commandments of Hashem" (as indicatedby the verses) as follows: The Tzizis contains within it the Techeles, theblue thread. The Techeles resembles the Sea, the Sea looks like the Sky, theSky reminds you of the Kisseh haKavod (the Divine Throne), and the KissehhaKavod reminds you of all the commandments of Hashem.


Thus we see from Tzitzis that a human being is capable of seeing much morethan meets the eye -- he can see a simple thread of blue, and trace thatsymbolism to the Sea and to the Sky and to the Heavenly Throne and to all thecommandments of the L-rd.


The spies were told to see the Land, but what did they see? They only sawthat which was in front of their noses -- they saw big people, they sawgiants, and they saw a land that was intimidating and scary. Did they seethat Eretz Yisroel is the "Chariot" for G-d's Divine Presence? Did they seethe holiness of the Land. No. They were myopic. They were near-sighted inwhat they were able to view.


This is what Chaza"l are trying to tell us A human being is capable of somuch... seeing implications, seeing ramfications, seeing results...if only hewill look. But, as the expression goes, there are none so blind as those whowill not see.


Why did the spies refuse to see? Because they had a "negius"(selfish-motivation). Chaza"l tell us they were each leaders. They each hadpositions of honor in the community. They were afraid that if they went intothe Land of Israel, they would lose their positions of honor and leadership.When a person has a "negius" that perhaps he will have some loss of honor, hecannot see... he refuses to see.


This is the lesson of Parshas Tzitzis: We are capable of seeing very veryfar, but only if we open up our eyes and be honest enough to see things asthey really are.


________________________________________





From: Machon Zomet [mailto:zomet@NETVISION.NET.IL]  


Sent: Tuesday, June 17, 2003  


Subject: Shabbat-B'Shabbato: Shelach 5763


Shabbat-B'Shabbato - Parshat Shelach





Starting Point: TZITZIT AND THE SIN OF THE SCOUTS


by RABBI AMNON BAZAK


This week's Torah portion begins with the sin of the scouts and ends with the laws of Tzitzit. In comparing the beginning and the end of the portion, we find some interesting parallels. First is the notable repetition of the same word: "'Vayaturu' - And they toured the land" [Bamidbar 13:21], describing the task of the scouts, and "'Lo taturu' - Do not follow  your hearts" [15:39], with respect to tzitzit. The instruction given to the scouts, "Look at the land" [13:18], uses the same word as the command of tzitzit, "Look at it" [15:39]. The expression in the passage of tzitzit, "Do not follow your hearts and your eyes" [15:39], is reminiscent of the two body parts also mentioned in connection with the scouts: "And we were in our eyes as grasshoppers, just as we were in their eyes" [13:33]; "Our brothers have melted our hearts" [Devarim 1:28]. We are told in the passage of tzitzit not to follow the heart and the eyes, "after which you stray" [Bamidbar 15:39], and the same word is used in relation to the sin of the scouts: "Your children will wander around the desert for forty years, and they will carry the burden of your straying" [14:33]. What is the meaning of these similarities?


The central failure of the scouts was the subjective judgment by their hearts with respect to what they saw with their eyes. The facts were clear and undisputed, but the assessment of the facts was open to interpretation. The sin was not how the scouts reported on the objective facts but rather in the way they reached definite conclusions from these facts. "We will not be able to ascend to that other nation, because it is stronger than us" [Bamidbar 13:31]. This conclusion, which was beyond the scope of their assigned task, showed that they had a secular outlook which left no room for faith in the promise of G-d, as handed down by Moshe.


To oppose this sin, Bnei Yisrael were given the mitzva of tzitzit. The purpose of tzitzit is to serve as a reminder, as part of the daily life, of the mitzvot of G-d, who took Bnei Yisrael out of Egypt, and as a reminder that Yisrael is a nation of G-d. After the momentous events at Sinai, it is written, "And they saw the G-d of Yisrael, and under His feet there was a type of sapphire bricks, pure as the essence of the heaven" [Shemot 24:10]. Based on this verse, the sages noted that the blue color "techelet" is like the sea, which is like the sky, which is like the Holy Throne of G-d (Sifri, Shelach 115). The thread of techelet in the tzitzit is an expression of faith as part of everyday living. The objective of the tzitzit is to bring mankind to faith in the Almighty, and to prevent the people from following their eyes and turning to a path of corruption. Thus, looking at tzitzit symbolizes the direct opposite of the circumstances that surrounded the sin of the scouts.


Evidently Rashi took note of this connection. "The heart and the eyes serve as scouts for the body, they lead a man to sin: the eye sees and the heart desires, and the body performs the sin" [Bamidbar 15:39]. The source of this idea comes from the Midrash (Shelach 15), but it is interesting to note that the word "meraglim," spies or scouts, does not appear in the Midrash. This was specifically added by Rashi!


Forty years of loss and death in the desert could have been avoided if the sight of the fortified cities and the giants had been viewed differently, with an approach based on the blue of techelet.


 __________________________________________
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Identifying the Chilazon� 


by Rabbi Chaim E. Twerski 





Rebbi in Beis Medrash L'Torah, Skokie, and Rav of Bais Medrash of Lincolnwood, Chicago, IL�


 Published in the Journal of Halacha and Contemporary Society Num. XXXIV, Fall 1997





      The majority of the research for this article comes from works of: Dr. I. Zeiderman, from an article published in “Tchumim” volume number 9, Dr. Boruch Sterman from his as yet unpublished article “Tekhelet,”, and Dr. Ari Greenspan from a yet unpublished article. Dr. Sterman and Rabbi Greenspan, in turn, derived much of their knowledge of techelet from Rabbi Eliahu Tevgar, a pioneer in this field. Rav Tevgar, is the author of the sefer “Kl’il Techelet”, and co-founder of Amutat P’til Techelet. My gratitude to all the above persons is deep, for they have studied this subject “al m’nat la’asot,” in a manner rarely seen in practice.     For further research the reader is advised to avail himself of “The Royal Purple and the Biblical Blue”, a collection of scholarly works on the subject edited by Ehud Spanier, including the most masterly work “Hebrew Porphyrology”, the doctoral dissertation of Rabbi Yitzchok Isaac Halevy Herzog.     My thanks, as well, to Rabbi Dr. Jerold Isenberg Chancellor of Hebrew Theological College, for devoting substantial time and effort to reviewing and preparing this article for publication. His numerous suggestions have enhanced this article considerably.





      The Disappearance of Techelet


      Techelet, an integral part of the mitzvah of tzitzit, was lost to us many centuries ago. The exact time and circumstances of this loss is subject to historical speculation, but it is known that it was available during the time of the Amoraim (which closed toward the end of the fifth century of the common era) and was no longer available at the middle of the Gaonic period (the eight century) 1 . The best estimate is that the loss of the technology of the techelet dyeing process and/or the identity of the chilazon (the specific species needed to make techelet) is that it was a consequence of the Arab conquest of 639 CE 2 , or perhaps the result of the Christian massacres of 628 CE 3. The chilazon was never available in Bavel, the center of Jewish population during this era, and until that time techelet was imported from Eretz Yisroel 4. Thus, with the destruction of the yishuv in Eretz Yisroel, came the ultimate disappearance of techelet.


     FN1 The gemorra Menachot 42b-43a discusses the usage of techelet and the way that it is dyed, “this techelet, how do you dye it?” The gemorra 43a recounts that Mar from Moshke brought techelet in the years of R. Achai, and that the techelet was tested. Rav Achai was of the last of the Amoraim and the earliest of the Rabanan Savrai, living during the years of Mar b. Rav Ashi and after (circa 500). If so, this is a piece added by the Rabanan Savrai. Had the techelet become unavailable at the close of the period of the Rabanan Savrai (c. 570), there would have been a mention of this following the episode of Rav Achai. (Even if the Rav Achai mentioned here refers to some Amora that lived earlier [highly doubtful], yet, there is no mention of techelet being unavailabile during the years of Ravina and R. Ashi, c. 470 at the close of the Talmud). We may therefore conclude that techelet was available until the end of the Talmudic era. On the other hand, the Midrash Tanchuma Parshat Shelach laments the loss of techelet. The estimated date of the final redaction of Midrash Tanchuma is about 750 CE.


     FN2 Suggested by Rav Leiner in his introduction to his sefer, Ptil Techelet, and by Rav Yitzchok Halevi Herzog, The Royal Purple and Biblical Blue, Ehud Spanier, Keter Publishing, Jerusalem (1987). “The Arab conquests of Palestine about 639 entailed the total destruction of the purple dyehouses administered by the imperial official. Was this the real cause of the extinction of tekhelet?” (page 112). Techelet is the subject of Rav Herzog’s doctoral thesis first submitted in 1913 and first published in The Royal Purple (1987) from a microfilm of a manuscript.


     FN3 My own theory. The massacre of 628 which was led by Heraclius and inspired by the monks and the Patriarch Modestus is recorded by Graetz and other historians of the period. Graetz records “he [Heraclius] instituted a persecution of the Jews throughout Palestine and massacred all that failed to conceal themselves in the mountains or escape to Egypt.” History of the Jews Vol III Page 23. It would seem to me that the closure of the dye factories by the Byzantine government would not have, by itself, brought an end to techelet manufacture, but the loss of Jewish artisans would have broken the chain of tradition in the knowledge needed for techelet manufacture. However, the subsequent closure of the dye manufacture would have been a factor in preventing its renewal in a subsequent generation.


     FN4 This can possibly be inferred from Menachot 42b. Abaya asked R. Shmuel b. Yehudah, “How do you dye techelet?” It is known that R. Shmuel b. Yehudah spent time in Eretz Yisroel, and brought back some of his acquired knowledge to Bavel (See Hyman, Toldot Tanaim v’Amoraim p. 1037 “He [R. Shmuel b. Yehudah] was appointed along with his collegues Ravin and Rav Dimi to travel to Eretz Yisroel and bring back teachings from the Masters”). Abaya, therefore, asked him to describe the process, since R. Shmuel b. Yehudah had been there and seen exactly how the techelet is dyed. Had the dyeing been prevalent in Bavel, Abaya could have gone to see how it is done himself. In addition, since the chilazon were indigenous to the Mediterranean Sea, it would have been unavailable in Bavel.  


      Rav Leiner’s Attempt of Rediscovery


     In 1887 HaGaon HaRav Gershon Henoch Leiner (the Radziner Rebbe) undertook the monumental task of rediscovering the lost chilazon. 5 After proving from the Talmudic texts that there is no reason to assume that the chilazon became either extinct or irretrievably lost 6, he postulated that the chilazon is very likely extant in the waters of the Mediterranean Sea, where it was known to exist at one time. With this theory in hand, he undertook a journey to Italy to visit an aquarium where he might study the various species of fish in order to determine, based on the descriptions culled from Talmudic literature, the identity of the chilazon.


     FN5 Rav Leiner (1839-1891) wrote three sefarim on this subject, 1) S’funei T’munei Chol (1887), 2) P’til Techelet (1888), and 3) Eyn Ha’techelet published posthumously (1891). The first sefer introduced his arguments regarding the feasibility of discovering the chilazon, and was published before his discovery. The second sefer was a defense of his identification of the .chilazon as Sepia officinalis. The third was written as a response to his critics. However, his efforts were not at all in vain, for in addition to writing the most authoritative work on techelet with regard to many facets of this mitzvah, he laid the groundwork for a future generation to seek the chilazon.


     FN 6 The subject of his first work, S’funei Tmunei Chol


      Despite his great efforts, his formidable erudition, and three treatises that he wrote to support his contention, the Radziner Rebbe’s conclusion, that the chilazon is the species Sepia officinalis (cuttlefish), was met with a great deal of skepticism in his time and years later was conclusively refuted by Rav Yitzchok Isaac Halevi Herzog. 7


     FN7 There can be no doubt that it was Rav Leiner’s work that inspired Rav Herzog to devote his doctoral thesis to the subject of techelet. No doubt, it was his intention to substantiate his findings, and he was chagrined to discover that the identification of Rav Leiner was erroneous.


     Recent Attempts at Rediscovery


     In recent years, a group of religious scientists who have since formed an association called Amutat Ptil Techelet, took up the task of finding the elusive chilazon. They claim that this time the efforts have been met with success.


     At the outset, any such claim should be greeted with a healthy dose of skepticism, since even the esteemed Rav Leiner was in error in this very matter and the skepticism that greeted his claim was proven to be quite justified. If so, we must suspect that lesser qualified persons would be at least as likely to come to erroneous conclusions.


     However, this should not mean that the claim of the modern discovery should be ignored. Rather, it needs to be examined carefully, and if, after carefully weighing the evidence. it turns out that the claim lacks foundation, it should be rejected. On the other hand, if the evidence in favor of positive identification is overwhelming, then the return of techelet should be accepted by the majority of shomrei mitzvos, for this will afford chovivei mitzvos an opportunity that has not been available for nearly 1400 years. It should thus be regarded with great excitement and enthusiasm, as a precious and dear element of the mitzvah of tzitzit may well have been retrieved.


      The Claim


     The Ptil Tekhelet Institute claims that a species of snail called by its official Latin name, Murex trunculus 8, is the chilazon.


     FN8 Murex brandaris, a sister species to Murex trunculus, will also fill all the specifications laid out in this monograph. The contention is that the chilazon is identified with both of the two murex species since each of these has brominated indigo as natural chemical in its mucus, from which the murex- derived indigo can be extracted.


     The evidence of this come from a variety of disciplines including history, chemistry, and archeology, intermixed with textual proofs from the Talmud and Midrash. An outline of the evidence follows:


     1) The Talmud, 9 regarding tzayadei chilazon states the following: "..these are the fishers of chilazon from Haifa to Sidon"  FN9 Shabbat 26a


     From this statement we can derive that the natural habitat of chilazon was off the shores of what is today northern Israel and southern Lebanon, and what was, in ancient times, Phoenicia.


     2) It is documented that the center of the dye industry in the ancient world was Phoenicia. 10 The most famous of the dyes was Tyrian Purple, an extremely expensive dye that was in great demand by the nobility and the extremely wealthy, as it was unique in its beauty and color-fastness.


     FN10 Pliny the Elder, Natural History, Book IX, pages 40-45 is one of the earliest recorded sources. Aristotle in De Animalibus Historia also gives a detailed description of the Phoenician dyeing processes. Also in Strabo, Geography; Jones, H.L. Ed.; Loeb Classical Library; Cambridge, 1930 XVI 2,23.


     3) If one opens a Murex trunculus snail and squeezes the hypobrachial gland one will obtain a clear mucus. 11 This mucus, if taken out of the shell and exposed to the air, will change from its clear color to yellow, then to green, then to blue and finally to purple. 12


     FN11 Shabbat 75a states that the dyer does not want the chilazon to die in the process of extracting the ‘blood’ because he wants the dye to remain clear. This indicates rather strongly that the ‘blood’ or mucus extracted is clear and that it would not remain clear long after the death of the chilazon. See also Tosafot ad. loc. regarding the ‘blood’ of the chilazon, stating that it does not mean the lifeblood but a secretion.


     FN12 Jackson, op. cit.


     4) In the late 19th and early 20th century, there were archeological findings of enormous numbers of broken Murex shells discovered near the cities of Sidon and Tyre. 13 These were buried in large pits and each broken opposite the hypobrachial gland–a manner consistent with the method needed to extract the dye material found naturally in these snails (and inconsistent with the method employed for its use as a food). The pit near Tyre contained broken shells of Murex brandaris and Thais haemastoma (a third type of Murex which yields a reddish dye) shells while the pit near Sidon had Murex trunculus shells exclusively. Off the coast of Lebanon and Northern Israel these same species can be found even today.


     FN13 J. Wilfrid Jackson, F.G.S in an article entitled The Geographical Distribution of the Shell-Purple Industry, taken from Volume 60, Part II of Memoirs and Proceedings of the Manchester Literary and Philosophical Society, Session 1915-1916, writes that archeologist L. Lortet reported (La Syrie d’aujourd’hui, Paris 1883 pg. 102) finding in the vicinity of Sidon great banks, a hundred yards long and several yards thick composed entirely of broken shells of Murex trunculus and in Tyre, H. B. Tristram (The Land of Israel, 1882, pg. 48) reports that large quantities of crushed Murex brandaris shells were discovered.


     Now, from these facts alone, we have no identification whatsoever regarding the chilazon. It stands to reason, of course, that these snails must have been used in the dye industry of ancient Phoenicia, since such vast amounts of snail shells broken in a peculiar manner buried in pits can only mean that these snails were used in the dye industry. But the color that results from these snails is purple, not blue. Purple is the color of argaman, an important dye in halacha as this was needed for the bigdei k’hunah and other sacred objects. Techelet is assumed by tradition and verified through a host of other sources, to be a blue dye, and not purple.


     The last piece of the puzzle came to light about 15 years ago when it was discovered that if the dye obtained from Murex trunculus is exposed to direct sunlight during the dyeing process, the resultant dye changes from purple to blue.14


     FN14 The discovery was made in the early 1980’s by Otto Elsner and Ehud Spanier while doing research in ancient dyeing techniques. (Tekhelet by Baruch Sterman).


     Chemically, after exposure to oxygen the dye of the Murex trunculus is dibromoindigo, with a certain amount of indigo intermixed. In the process of making the dye substance water soluble, the dye must be reduced (deoxidized). If, in the reduced state, it is exposed to sunlight, the sun’s ultraviolet rays have the power to unbind the bromide atoms from the indigo molecule, leaving the remaining chemical dye, indigo. This indigo is chemically identical to plant-derived indigo, and the dye is therefore the identical color. Plant-derived indigo has the Hebrew name k’la ilan. 15 K’la ilan is the false techelet mentioned several times in the Talmud, and which is obviously identical in color to techelet.


     Figure 1-The Indigo Molecule -


 �


     FN15 The positive identification of k’la ilan as indigo comes from the Aruch who states this identification explicitly on the entry k’la ilan. Cf. Radvaz Responsa 2: 685.


      With this, we now have sufficient grounds to identify Murex trunculus as a very likely candidate for chilazon. 1) It is known that this species was found near Sidon. 2) The remains of a dye factory near Sidon had thousands of Murex trunculus shells. 3) This shell produces a dye that can be converted to a blue indigo dye without much difficulty; and 4) This dye is chemically the same as k’la ilan, which the Talmud states is the same color as techelet. 16 FN16 Bava Metzia 61b, Menachot 42b-43a.


     We need also realize that before the 19th century, when Henry Perkins opened the field of synthetic coal-tar dyes, there were very few natural dyes available. 17


     FN17 Encyclopedia Britannica, entry “Dyestuffs and Pigments,” mentions 10 to 12 materials that were in use prior to the 19th century. Indigo and the Murex dyes were among these.


     That chilazon was a shell fish (mollusk) is shown by inferences in the Talmud and Midrash. For one, the Midrash says that the shell (nartik) of the chilazon grows with it.18 FN18 Psiktah d’ Rav Kahana 11:21.


     Second, the Talmud 19 says that one who cracks open (ha’potzeiah) a chilazon violates the Shabbat. The word potzeiah from the word petza, means to strike with force. When applied to opening a chilazon this would implies cracking something open, as in p’tzias egozim (cracking open nuts). If an animal is cracked open, it must have a hard shell to crack, otherwise the term to ‘cut’ (lachtoch) or merely to ‘open’ (liftoach) would be employed. The Talmud also says that “the treasures buried in the sand” (Deuteronomy 33:19) is a reference to chilazon. 20 Snails do burrow into the sands of the shallow waters.


     FN19 Shabbat 85a


     FN20 Megillah 6a


     Further support that chilazon is a snail (or conch) is that some Middle Eastern languages, (Farsi and Assyrian 21), the word for snail or conch is chilazon 22 Middle Eastern languages, as Latin languages, often share nouns in common.


     FN21 A language evolved from Aramaic


     FN22 From discussion with an Iranian Jew and an Assirian.


     A further linguistic proof comes from a statement by the Raaviya 23 , who quotes a Yerushalmi identifying techelet with the Greek word propherin. Propherin is the Greek word for Murex. FN23 Berakot §25.


     Chilazon is known to be an uncommon species. This is true of Murex trunculus and Murex brandaris, for these are found only in some areas off the Mediterranean coast 24 and are difficult to obtain in the large quantities needed for dyeing 25


     FN24 In fact, the government of Israel prohibits the catching of Murex trunculus off the coast of Israel as it is considered an endangered species.


     FN25 So much so that in ancient times the value of wool dyed by the murex extract were worth many times its weight in gold. McGovern and Michel, Acc. Chem Res. 23, Royal Purple Dye; The Reconstruction of the Ancient Mediterranean Industry 152-157 (1990).


     Further, the Talmud tells us that the dye needs to be extracted while the snail is yet alive, or soon after. 26  This is in total agreement with the nature of the mucus of the Murex trunculus and Murex brandaris, since in order for the color changing processes to develop, a specific enzyme, purporase, must be present. This enzyme deteriorates soon after the death of the Murex and if the exposure to the air does not occur within a few hours, the mucus will not develop into dibromoindigo. 27


     FN26 Shabbat 75a.


     FN27 Tekhelet, Dr. Boruch Sterman. In correspondence to me he stated that he asked eminent biochemists and they confirmed that if left in the body of the Murex, the enzyme could not survive for more than a few hours. Actual experimentation to determine the rapidity of deterioration has not been done to the time of the writing of this article. It is hoped that this shall be done in the not distant future.


     Putting this all together, when looking for chilazon, we are seeking a mollusk or more specifically a snail that was found off the coast of ancient Phoenicia, that was used in the dye industry, that is difficult to obtain, and that can produce a blue dye that is identical in color to indigo and which must be squeezed from the snail while yet alive or immediately after the death of the snail. All these match Murex and no other known mollusks.


     But, one may argue, even granting all this, we still do not have positive identification for chilazon. One might suggest that the true chilazon is a yet undiscovered mollusk and that Murex, although it can produce a blue indigo dye, is possul for techelet nonetheless, since this is the wrong mollusk. After all, it is possible (even if highly improbable) that two different mollusks have the same chemical in the mucus and share all the other characteristics stated above. 28


     FN28 Rav Tevgar in his sefer, K’kil Tekhelet, argues quite forcefully that this suggestion is untenable, since all mollusks in the Mediterranean have been discovered. This is known because marine biologists have continually searched and continue to search the Mediterranean Sea for new species of all types, and no new species of mollusks have been discovered for many decades (other than on rare occastion have migrated from the Atlantic due to storns or other rare events. The only new discoveries in recent decades have been micro-organisms scarcely visable to the human eye. The likelihood that there is a yet undiscovered mollusk indigenous to the Mediterranean that is the true chilazon must be dismissed is more than remote. Rav Tevgar argues further that the word chilazon implies merely that techelet must be produced from a snail, not any specific snail, and if in fact there are two different snails that can produce techelet, then either would be valid for techelet!


     Rav Herzog, in his thesis, argues quite forcefully that this is a fallacious argument, for the following reason. 29 Surely, the chachmei ha’mishna were well aware of the dyes produced just north of them in Phoenicia. Now, if the dye produced by the Murex is indeed not valid, then, just as the Mishna admonished against the use of k’la ilan, the Mishna would have admonished to avoid the use of the “possul” mollusk and would have described the differences between the two species 30 (as the Talmud took the trouble to identify the differences between the arava and the zafzafa 31 ). Needless to say, there is no such Mishna or Braissa that does so. The absence of such a dictum is a strong indication that there was indeed only one known mollusk that was used for the blue dye and if so, this was Murex.


     FN29 The Royal Purple, page 74.


     FN30 Understandably, the concern for the use of k’la ilan as a substitute for techelet would be a far greater a concern, since plant indigo is inexpensive and murex is presumably as expensive as our hypothetical chilazon, there would therefore be no profit motive to substitute the real chilazon with murex. Nonetheless, it stands to reason that if there were two different species both capable of producing an indigo dye and both sharing so many similarities, that the Talmud would have been concerned that an error would be made by those involved in producing the dye in thinking that there is no halachic difference between them and would have warned about this possible error.


     FN31 Sukkah 34a


      Rejection of Sepia as Chilazon


     As mentioned earlier, the Radziner Rebbe, Rav Gershon Henoch Leiner, identified the chilazon as the common cuttlefish, Sepia officinalis. He amassed impressive evidence to prove this, and in fact, many were convinced by the weight of his evidence and the strength of his conviction. 32


     FN32 The Marsham, (the Bezhana Rav, HoRav Sholom Mordechai Schwadron) and Rav Itzel Ponevizer, both universally recognized gadolei ha’dor, wore these Sepia–dyed techelet. Heard from Rav Dovid Kohn.


     Rav Yitzchok Herzog, who studied Rav Leiner’s sefer with great interest, subjected his argument to rigorous analysis. He obtained some samples of the Radziner techelet and sent them to three different laboratories in three different countries, for chemical analysis. The results astonished him. It turned out that all three laboratories came to the same conclusion — the dye claimed to be techelet was in fact a well known synthetic dye known to the world as “Prussian Blue”, first synthesized in 1704. 33  He then sent a letter to the Radziner’s son (Rav Gershon Henoch had passed away in 1891) asking for the exact process by which the techelet was made. He received a reply from one of the manufacturers as to the exact method. Rav Herzog’s further investigation into the process led him to understand that the sepia ink had little to do with the final product, and that it was the chemicals added to the mixture that was, in fact, the basis for the resultant dye. The sepia ink is not a necessary ingredient for the dye produced by this process. Any organic compound will do, and in fact the original Prussian Blue was manufactured using ox blood as one of the ingredients.


     FN33 The chemical formula for Prussian Blue is Fe4[Fe(CN)6]3 +12K+.


     Rav Herzog, recognizing the greatness and integrity of the Radziner Rebbe, suggested that Rav Leiner must have enlisted the help of a chemist in order to find the method to change the black ink to blue. The chemist did his best by introducing the chemicals needed to synthesize Prussian Blue 34.


     FN34 The chemicals added to the mixture are iron, potash, amonium chloride, muratic acid, sulfuric acid, and tartaric acid. The only element to which the organic compound (be it sepia ink or any other organic substance) contributes is nitrogen..


     Rav Leiner, assumed that since the added chemicals had no intrinsic color (they were either clear or white) that the blue color is inherent in the black ink. The chemicals added only removed the impurities from the sepia ink and what was left behind was a pigment extracted from the sepia itself. He was therefore convinced that the Prussian Blue dye that emerged from the squid ink is the techelet that he sought for so long.


     It is obvious, however, that the secretion of the chilazon that makes techelet must be the basic dye itself, not an inconsequential ingredient that can be supplied by any organic source.


     Although this in itself is more than enough to discredit the Radziner Rebbe’s theory, there are quite a number of other discrepancies that make this identification highly questionable.


     For one, cuttlefish are quite common and were, in fact, a source of common ink at one time. 35 The Talmud indicates that techelet was very expensive, so much so that even the few threads for tzitzit amounted to an expense. 36 This does not square with cuttlefish ink.


     FN35 Encyclopedia Brittanica on entry “Cuttlefish.”


     FN36 Menachot 43b. This is further adduced by the concern for counterfeit techelet of indigo, mentioned earlier.


     Second, the Talmud says that “the treasures buried in the sands” refers to the chilazon. 37 Cuttlefish cannot exist in sand. 37 Megillah 6a.


     Third, the cuttlefish does not have an external shell 38 , and it is appears from the Talmud that the chilazon has a hard shell, which needs to be cracked in order to obtain the dye.


     38 Though it does have an internal shell, called the cuttlebone, one does not need to break this bone in order to get the ink out of the ink sac.


     Last, the techelet is known to be a very permanent dye, while the Prussian Blue will wash out with soap. (The Radziner Rebbe addresses these issues, of course, but gives answers that are quite forced.)


      Rav Herzog’s Thesis


     As we noted earlier, Rav Herzog’s doctoral thesis was on the subject of techelet. After refuting the claim of the Radziner Rebbe, he investigated other possibilities and set forth as a final point, his own hypothesis. In his thesis he came close to suggesting that Murex trunculus was indeed the chilazon. However, due to four difficulties in this identification, he was forced to reject Murex trunculus. The greatest of the objections is that the dye of trunculus is purple, not blue. The second objection is that the dye is not especially permanent. The third objection is based on a statement of the Talmud that “the body of the chilazon is like the sea. 39 ”  Rav Herzog understood this to mean that the color of the chilazon is like the color of the sea (blue). Murex trunculus shells are not blue but rather a light brown color. The final objection is that it does not appear “once in seventy years” as the Talmud says is the nature of chilazon. 40


     FN39 Menachot 44a


     FN40 ibid.


     The first two objections have, with new knowledge, been adequately answered. As noted earlier, the trunculus dye is indeed purple, but if the dye is subjected to sunlight it will turn blue in the dyeing process. The second objection, that it is not especially fast, is simply not so. Rav Herzog was ill informed as to the fastness of the dye by someone who did not study the dye sufficiently. 41 In fact, if properly prepared with the correct reduction agents, (chemicals used to treat wool to absorb the dye) the dye is extraordinarily fast. In a recent test, a thread of techelet was bathed for three days in strong bleach solution without the slightest effect. 42   The third objection has been answered by viewing the snail in habitat. The snail in the water will take on a blue-green color due to the sea fouling organisms. The snail that Rav Herzog had in hand was evidently cleaned of its fouling and therefore did not have the appearance of the sea.


     FN41 It is very likely that the dye was tested in cotton, which does not absorb the indigo very well.


     FN42 Verified by personal experimentation. The dyed wool was soaked in a strong bleach solution. Pure bleach will dissolve the wool itself..


     The last of the objections remains, for we do not know of any comet-like appearance of Murex trunculus or Murex brandaris. However, several suggestions have been made to explain what the Talmud might have meant by this. In any case, the Rambam, in identifying techelet did not mention this as one of the identifying features of the chilazon, and the Radziner Rebbe, in identifying sepia gave an interpretation that would fit the Murex equally well.


     It is clear that one did not need to wait seventy years to get the chilazon, for an industry existed upon its basis and it is obvious that no industry can exist where the supplies become available only once in seventy years. Rather, it seems that the Talmud is saying that only rarely chilazon come up ashore and become available in abundance.


     Among some speculative answers as to what this may be; perhaps this could be due to reproductive patterns that we are not yet aware of, or perhaps the Talmud was referring to a rare storm or other such rare occurrence that would cause the chilazon to come ashore in large numbers.


     Rav Herzog concluded his thesis without an identification of the chilazon, but left open a suggestion that it might be a snail called janthina, which has a violet colored shell. He suggested that perhaps the mucus of this snail might have the properties needed to create a blue dye. In addition to the blue color of the shell, one other feature is striking with regard to the janthina. This species often live in large groups that are attached to one another. In rare occasions, they are known to wash ashore by the millions. This could easily be what the gemorra means by the description of “once in seventy years”, meaning, as we would say, “once in a lifetime”. Rav Herzog noted that the Talmud does not state, when giving the reason for the enormous expense of techelet, that the amount of snails needed is immense 43 , but that the occurrence of the species is rare.


     FN43 It does take about 30 murex trunculus to extract enough dye for the four threads needed to make one pair of tzitzis.


     Nonetheless, Dr. Sterman writes that modern research has shown that janthina could not have been the chilazon, for, among other reasons, although it does secrete a blue liquid, it does not produce a dye that can be used to color cloth, for this fluid turns brown after a few minutes and, in addition, is water soluble. Chemists have not found a way to use the secretion as a viable fabric dye. 44  Moreover, this species lives by floating on the water, and will drown underwater. It cannot, therefore, live in the sand and the scriptural description of sefunei t’munei chol cannot describe the janthina.


     FN44 H.K Mienis and E. Spanier, “A Review of the Family Janthinaidae in Connection with the Tekhelet Dye,” The Royal Purple, p. 197. Confirmed with correspondence between Dr. Sterman and the late Dr. Otto Elsner.


      The Color of Techelet


     While the color of techelet is thought to be blue by virtually all, one of the modern scholars who has done pioneering work in this field, Dr. I. Ziederman, (in an article published in Tchumim volume 9) has suggested that it is not so. In that same article, he marshals much evidence to prove that Murex trunculus is indeed the chilazon, but argues that that the color of techelet is not blue but rather a purple with a bluish shade (segol hanota l’kchol).


     To this, he presents the following argument.


     The Talmud asks how one can distinguish between k’la ilan and techelet. 45 The gemorra then gives a method of chemical testing. The threads are soaked in a series of chemicals. If the color does not fade, then it is techelet. If it does, then it should be subjected to another series of chemicals. If the color becomes bright again, it is techelet. If it remains faded, it is k’la ilan.


     FN45 Menachot 42b-43a.


     Now, if the dye obtained from trunculus is indeed indigo, then it would seem that it would be impossible for there to be any difference at all between the two. Any chemical that will fade one will fade the other, and similarly. Equally, any chemical that will not fade one will not fade the other.


     However, if the color of techelet is purple, then we can understand that the artificial techelet is made from a combination of the indigo dye with a red dye. It is the red dye that will be affected by the chemicals stated in the gemorra, and that is why the pure techelet will stay fast while the ersatz techelet will fade.


     R’ Yehudah Rok of Yeshivat Har Etzion, in disagreement with Dr. Zeiderman, brings much evidence that the color of techelet is indeed a pure blue. Among his proofs is the fact that Rambam states that the color of techelet is the color of the sky, and that the gemorra that says the color is like that of the sea. Neither the sky nor the sea are purple or any shade of purple. 46  Further proof may be adduced from the fact that it has been translated as “blue wool” by tradition, a point raised by Rabbi Leiner in his work against those who have claimed in his time that techelet was green or black. The Greek translations, made yet when techelet was extant, also translate techelet as “iakinthos”, which, when transliterated into modern language is “hyacinth” which is known to be a blue colored flower. 47


     FN46 Zeiderman suggests that immediately after sundown the sky is indeed a shade of purple due to the mixture of the red rays of the sun and the blue sky. Even if so, this does not explain the match with the color of the sea, and with regard to the sky’s color seems to be quite forced. The Rambam states clearly the color of the sky while the sun shines. (L’ein ha’shemesh).


     FN47 Hyacinths come in a variety of colors, however this is a relatively recent phenomena as botanists have cultivated and created many new types of hyacinths. However, even today, most of the hyacinths are blue. Encyclopedia Brittanica states, (entry Hyacinth), “Most species have...fragrant flowers that usually are blue but may be pink, white, or other colours in cultivated varieties.” We may be sure that if someone wanted to describe a color by the familiar flower, the hyacinth, in ancient times, it was blue that was meant, even if there was, even at that time, varients in the color of the flower. By analogy, if one were to describe a particular color as “the color of the rose” everyone would understand that a deep red color was meant, despite the fact that there are pink, white and yellow roses available in the flower shops..


     R’ Yehuda Rok, acknowledging that Dr. Zeiderman does have a point, contends, correctly, I believe, that the direct evidence in favor of blue techelet far outweighs the indirect evidence he advances to identify techelet as purple.


     Possible answers to solve the riddle of the chemical testing cited by the gemorra may lay in variant methods used for dyeing with indigo rather than in the dye itself. 48 It is also possible that although the dye chemical of both the Murex trunculus extract and the indigo plant are identical, nonetheless, the impurities that are inherent in both the animal and vegetable materials may have some effect upon the take of the dye into the fabric.


     FN48 In correspondence to me Dr. Sterman wrote the following: “Though we are not one hundred percent certain, it would appear that snail tekhelet and indigo were reduced in different ways. Tekhelet, since it comes from a snail, may have been reduced chemically using lead and tin pots with the sulfuric reducing agent found in the glands of the snails. (This seems to be what Pliny describes) Indigo, on the other hand, comes from a plant and has no protiens or sulfur compounds. Up till a few tens of years ago in America, and still in some African countries, indigo is reduced by fermentation, using bran, madder and sugars to cultivate the bacteria necessary to reduce the dye. These differences may have had something to do either with the way that the dye adhered to the wool, or perhaps to some extraneous chemicals found in the dyed wool (maybe in the snail tekhelet, or just as possibly in the plant indigo.)


      Other Objections


     One of the major points raised by Rav Leiner in support of his theory is that the Rambam states 49 that the color of the secretion of the chilazon is black like ink 50 .


     FN49 Hilchot Tziztis 2:1


     FN50 It should be noted that we do not know the source for the Rambam, a point that led Rav Leiner to speculate that the Rambam had himself discovered the sepia and obtained techelet from it-for otherwise how would he have known that the ‘blood’ of the chilazon is black. There is no known midrash or any other source that indicates that the color of the ‘blood’ of the chilazon is black. One can only speculate that the Rambam took this information from a secular source, (as he did in a few other cases with regard to factual matters as he states himself at the end of Hilchot Kidush Hachodesh which was taken from Ptolemian astronomy), and that this source was, perhaps, itself either corrupted or faulty. In fact, Aristotle does say that “in the northern part they give a black dye and in the southern parts red”. Vitruvius, a Aristotilian scholar, says that Aristotle was referring to the color of the dye, not the shell of the mollusk. (Aristotle, .Di Animalubus Historia p. 175). Rav Herzog makes the same speculation page 77.


     This identifies quite well with sepia and not at all with Murex trunculus. On the other hand, however, Rashi and Tosafot 51 both seem to state that the color of the chilazon  extract was blue, not black, 52 a point conceded by Rav Leiner in his sefer, Eyn Techelet 53


     FN51 Menachot 42b. See also Eyn Hatechelet section 22 for a discussion concerning the Rashi and Tosafot.


     FN52 Where the Breita tells us, “One brings the ‘blood’ of the chilazon and chemicals,” Rashi states that it is the manner of dyers to soak the wool in tzarif to enable the wool to absorb the dye. Now, if Rashi would agree to the Rambam that the ‘blood’ of the chilazon is black, there would be no need to explain the need of the chemicals brought with the ‘blood’ of the chilazon to be for the sake of the wool, as it is needed for the dye color itself! Tosafot, ad. loc., ask how the use of chemicals is allowed in the chilazon blood. Wouldn’t the chemicals be an additive to a pure substance, and therefore render the dye possul? Tosafot answer, “perhaps the techelet is by its definition a mixture of these chemicals.” Now, if the ‘blood’ of the chilazon is black, then the question of Tosafot doesn’t begin. Of course chemicals are needed, for without the chemicals the chilazon ‘blood’ produces the wrong color! In fact, in order to dye with the murex, as with any vat dyeing process, chemicals do need to be added to the dye itself. Dyes are, by nature, insoluble in water, for a colorant that is soluble in water would not be much good as a dye, as it would wash out of the cloth when soaked in water. This leads to a problem. How do you get the dye into the fabric? In order to soak or cook the dye into the fabric, you do need to dissolve the dye in water. A dye cannot be both water soluble and insoluble at the same time! The solution to this problem is to alter the chemical make-up of the dye temporarily by reducing the dye (that is, to introduce a base chemical that will remove the oxygen from the chemical compound that is the dye, and change it into a different chemical temporarily). This new chemical will be water soluble. The fabric is soaked in the reduced solution (which, in this case, will have a green color) until the fabric has well absorbed the dye. When the fabric is then removed from the water, the oxygen from the air will combine with the reduced dye and it will revert back to its original chemical makeup, turning back to the blue indigo. The transformation is immediate and complete.


     FN53 He says the we can ignore both Rashi and Tosafot. Since both did not have the chilazon they were unable to do anything but guess at the color of the dye, and blue would be a logical assumption. The Rambam, who says that it is black, must have had a better source for his information.


     Another objection can be deduced from a notable statement of Rabbenu Bachya with regard to why silk was not used in the construction of the mishkan 54  He answers that silk, since it is derived from a worm, which an impure species, would not be fitting for the mishkan. He then asks that if so, why is tola’as shani used to make the red wool? He answers that the color does not come from the worm itself, but from a shell in which the worm is contained. Evidently, Rabbenu Bachya would have to assume that the chilazon is also a type of a kosher species, for otherwise how could it be valid for the use of dyeing the bigdei k’huna and the mishkan itself? 55  However, Rashi says explicitly that the chilazon is a type of tola’as (worm). 56  It does not seem possible to reconcile Rashi’s opinion with that of Rabbenu Bachya. In matters of fact, such as whether or not chilazon is a kosher species, both cannot be correct.


     FN54 Rabbenu Bachya al HaTorah -Parshat Trumah.


     FN55 The same objection can be made with regard to sepia. Rav Leiner treats this objection at length in Eyn Ha’techelet.sections 9-20.


     FN56 Sanhedrin 91a


     Another objection that can be raised is that the Talmud states that “the body of the chilazon is like the sea and its creation is like a fish.” 57  How does this statement square with Murex trunculus?


     FN57 Menachot 44b.


     The first half of that statement has been discussed earlier, that the color of the shell, in the water, is indeed like the color of the sea. The second part of the statement was taken by Rav Leiner to mean that the nature of the species is similar to that of a fish, a fact that can easily be regarded as consistent with Sepia officinalis, but in which way could this be true with regard to Murex trunculus? Perhaps the “creation” means its coming into being, i.e. its method of birth. Murex trunculus, like fish, are spawned from eggs.


      Other Halachic Considerations


     When the Radziner Rebbe took his findings to the gedolei Yisroel of his time, he met with some measure of resistance. Among the most significant responses were those of the Kutna Rav (Rav Yisroel Yehoshua Trunk, known as Reb Yehoshua Kutna, author of Yeshuos Malko) and the Brisker Rav, Rav Yosef Ber Soloveichik (author of Bet Halevi).


     The Kutna Rav’s rejection was based on the fact that the dye was made with added chemicals, and he quoted Rashi and Tosafot as inferring that the color of the extract of the chilazon itself was the dye color.


     As we have seen, the Kutna Rav’s argument was exactly on target. His suspicion, that the chemicals added were the main coloring agent and that the sepia was therefore not the chilazon was the very same objection that Rabbi Herzog raised and substantiated. However, this objection cannot be said with regard to the Murex trunculus, as it is indeed blue before any chemicals are added, and the chemicals that are added to enable the dyeing process do not affect the outcome of the dye itself.


     The Bet Haleivi’s objection is a more complicated one. In fact, exactly what he said is also a matter of disagreement, and quite unverifiable, since there is no written record. His letter to the Radziner was not printed verbatim in the Radziner’s third sefer, but was paraphrased. Rav Yosef Ber Soloveichick had a somewhat different version regarding the objection of his great-grandfather. 58


     FN58 See Nefesh Harav by HaRav Hershel Shechter. It is quite possible, of course, that he had two objections, and only the stronger objection was communicated in writing to Rav Leiner, while the second was communicated orally to his son and remained a family tradition.


     According to the Radziner Rebbe, the objection of the Brisker Rav was as follows. In order to accept that Sepia officinalis is the chilazon, we will have to explain why it was not available during the 13 centuries that it was not used. For if it was available, then the very fact that it was not used during this entire time is ample proof that Sepia is in fact not the chilazon. The Radziner countered that he did indeed explain that the science of making a blue dye out of the black ink was indeed lost, and that it was only after much effort that he rediscovered the process. In addition, the identification of the fish itself would have been lost over the period of time, since the loss of one element (the process) would have eventually resulted in the loss of the second (the identification of the species).


     It would appear that the Brisker Rav was not satisfied with this answer, for the sepia is a common sea animal and was available in many places in the world where Jews lived. Evidently, it did not seem reasonable to him that the sepia would be so unavailable that the science of making the dye would have ever been lost.


     This objection does not apply to Murex trunculus, which is an uncommon species. Had a generation elapsed without Jews in northern Israel, as did happen in the sixth century of the common era, then the identification of this species would have been forgotten to all the sages who lived in Bavel and other countries of the Diaspora.


     According to Rav Yosef Ber Soloveichick, the objection was much more basic. The reason he did not accept sepia was simply because we no longer have a mesorah with regard to the identity of chilazon and without a mesorah, we cannot know that we have identified the chilazon.


     The Radziner did not counter this objection because it wasn’t presented to him. However, one might argue on his behalf that one does not need absolute certainty in halacha with regard to the establishment of a factual matter, but rather all that is ever needed is a reasonable basis. Indeed, the principle of rov (that we follow the majority) or chazaka (that we follow the status quo), the two most used instruments of halacha in matters of issur and heter, are prime examples of where the halacha instructs us to follow reasonable assumptions even though there is no certainty of fact.


     The halachic basis for identifying chilazon is simple — the evidence has created an umdana d’muchach, a relative certainty that exceeds the power of rov. Rov is not sufficient a basis, for example, to decide a monetary issue against a defendant (muchzak) yet an umdana d’muchach can be sufficient evidence according to some opinions. 59  If so, in matters of mitzvot or even matters of issur, where rov is sufficient to determine a matter of fact, all the more so may one rely upon an umdanah d’muchach.


     FN59 See statement of Shmuel Bava Batra 93a. It should be noted that a reverse s’vara is stated there according to Rav, however in matters of jurispudence, the halacha follows Shmuel.


     Moreover, although it must be acknowledged that mesorah is a very strong force in halacha, by no means does a mesorah create a certainty of fact. For example, what could be a greater matter of mesorah that the method of making t’fillin? Only soferim are involved and each sofer was trained by a older sofer. Yet, although the order of the parshiot in a set of t’fillin must be correct for the t’fillin to be valid, there is a lack of absolute certainty as to what is the correct order, with no fewer than four differing opinions. 60 If the halacha would demand absolute certainty in the essential elements of a mitzvah, then we would not wear t’fillin today because there is an area of disagreement as to the correct order of the parshiot. But we do wear t’fillin. Evidently, the framework of halacha allows for the possibility of error, and instructs us to follow the most reasonable likelihood, be it based on rov, chazaka, umdana, or any method of determination of fact accepted within the halachic framework.


     FN60 There is the dispute between the Rabbenu Tam and Rashi whether the order is Kadesh, V’haya ki Yeviacha, Shma, V’haya im Shamoa, or Kadesh, V’haya ki Yeviacha, V’haya im Shamoa , Shma. In addition, there is the opinion of the Shimusha Rabba that the order is right to left from the standpoint of the one who wears the t’fillin rather than (as assumed in practice and based on our text of the Talmud) from the standpoint of the reader (facing the one who wears the t’fillin.) This makes, therefore two possibilities for each of the two orders.


      Conclusion


     The argument for identifying chilazon as Murex trunculus has much merit. However, it cannot be said this identification can be 100% absolute, both with regard to the species or even with regard to the color. Nonetheless, the element of certainty would seem to surpass the threshold needed for identification l’halacha. Moreover, there is no issur in wearing a blue colored thread in the tzitzit, even if it turns out that this is not techelet, a point made poignantly by the Radziner Rebbe, in his sefer, Ptil Techelet. 61


     FN61 As Rav Leiner states in his Sefer, Ayn HaTechelet, and in Ptil Techles, the curse meted out for those who use k’la ilan in their tzitzis and claim that they are wearing techelet, is meant for those who are intent upon deception, not those who are making a sincere attempt of fulfilling the mitzvah..


     As with anything that is not definite, this matter is likely to be controversial for a long time to come. It is likely that in future years there will be some rabbonim who will say that one is required to wear techelet made of Murex trunculus, others who will say that it is a mitzvah, but not an obligation, others who will say that it is a chumrah, or a mitzva min hamuvchar. Many, undoubtedly will say that there is no mitzvah whatsoever, and that it is a waste of money and effort and still others who will find some issur to wear Murex trunculus techelet. Undoubtedly, Radziner chassidim will continue to maintain that sepia is the chilazon and techelet made of any other species is possul. 62


     62 Chassidim are known for their emunas chachamim and it would be highly unlikely that they would question the conclusion of their rebbe. It should be noted, however, that Rav Leiner himself stated that he would accept any reasonable argument that would prove his identification wrong and another identfication right. It is more than likely that were the Radziner rebbe to be alive today he would have abandoned his own thesis and adopted the present one.


     If I may offer my own humble opinion it would seem that this identification ought to be accepted by many, if not the majority of poskim. But it will likely take much time for this to happen, for halacha is by its very nature conservative, and in general, a consensus is reached only after much debate and deliberation. For the meantime, until a consensus is reached, each rav should do according to the dictates of his own reasoning. If after careful study of all the material he is skeptical, there is no reason for him to wear techelet made from Murex trunculus or instruct others to do so. If, on the other hand, one is reasonably convinced that Murex trunculus is indeed the chilazon, he should wear them, and rule so for those who ask and rely upon his rulings.


     


________________________________________








From: Chaim Shulman <crshulman@aol.com>


Date: 6/26/03


Re: My Unscientific Findings Re Techeiles





I made some informal inquiries about what the Rabbanim say and what people do regarding techeiles (specifically the murex trunculus of P'til Tekhelet ).





In Israel, techeiles has become very popular & common in many of the “Dati Leumi” circles and in many Bnei Akiva yeshivot.  In the chareidi circles it is not common to see techeiles.  However, Rav Zalman Nechemiah Goldberg does wear the P'til Tekhelet's  techeiles on his talis katan.  Rav Elyashiv purportedly has concerns that the proofs are not sufficient to create a safek gamur deoraisa and also notes the ruling of the Shulchan Aruch that the tzitzis should be the color of the talis  see http://www.aishdas.org/articles/itc_mail.htm ) The Briskers are apparently not in favor of new techeiles discoveries because there is no mesora for it.





In the U.S. techeiles is starting to become accepted.  At Y.U., Rav Hershel Schachter and Rav Moshe Tendler are wearing the  P'til Tekhelet's  techeiles.  Again, in the chareidi community in the U.S. you rarely see techeiles.  A number of the Twerski rabbanim of Milwaukee / Pittsburgh / Chicago, etc. do wear the P'til Tekhelet's  techeiles.  There are many other rabbanim who do wear techeiles.





Regarding how many strands of techeiles to use, I am told [but have not been able to verify] that most rabbanim in Eretz Yisroel who do wear techeles, including Rav Zalman Nechemiah Goldberg, follow the Raavad's view that an entire string (that becomes 2 when folded) is of Techeiles.  Rav Hershel Schachter, however, follows the Tosafos view that 2 full strings (4 when folded) are techeiles.  Some follow the Rambam that 1/2 a string (1 when folded over) should be techeiles.  See http://www.tekhelet.com/pdf/eguide.pdf .    In terms of how to tie the techeiles, there are various minhagim.  They are not meakev - so that if you follow one minhag you are still yotzeh the mitzvah according to the other minhags.  A very common approach is that of the Sefer Hachinuch.  





Of course, please check with your rav on all these issues.


Chaim








Other materials


See large collection of materials and articles (most in Hebrew, some in English), including the articles quoted here, at http://www.tekhelet.com/library.xml


A Short Guide to Tsitsit with Tekhelet - http://www.tekhelet.com/pdf/eguide.pdf


Talmudic Source Material on Tekhelet - http://www.tekhelet.com/pdf/src01.pdf
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     BACKGROUND


     The Torah commands us to wear a thread of blue, techeilet, in each corner of our tzitzit.[1] While tzitzit serve as a visual reminder to do the mitzvot, the blue thread reminds us of Hashem: "Techeilet resembles [the color of] the sea, and the sea the sky, and the sky the throne of glory".[2] The Gemara informs us that the techeilet dye comes from a bodily fluid (lit: blood)[3] of the chilazon.[4] At some point it became forgotten which species is the chilazon. Exactly when techeilet ceased to exist is unknown. Though some have suggested this happened sometime between 500-700 C.E.[5], there is evidence that techeilet continued to be dyed in some places for another several hundred years.[6]


     In the 1880's, Rabbi Gershon Henoch Leiner, the Radzyner Rebbe zt"l, set out to identify the chilazon species. Although widely known for his talmudic expertise (e.g. Sefer Sedrei Taharot), he had studied biology, chemistry and engineering, and practiced medicine as well.[7] Guided by the simanim (signs) provided by the Talmud and the Rishonim, he traveled across Europe, studying at the famed aquarium of Naples. He decided that the long lost chilazon is sepia officinalis (the common cuttlefish), believed by some to be the opinion of Rambam.[8] He wrote three books on techeilet, comprising nearly 500 pages. In the words of one of his present day dissenters, "These books still stand as the definitive works on the subject, and form the halachic foundation of any discussion of the topic".[9] Even today Radzyn produces techeilet from the cuttlefish.


     Rabbi Dr. Yitzchak Herzog z"l, a brilliant talmudist, Jewish historian and the Chief Rabbi of Eretz Israel from 1936-1959, was fluent in numerous languages and techeilet was the subject of much of his doctoral dissertation. Rabbi Herzog rejected the Radzyner Rebbe's position, and concluded that the chilazon was a member of the Janthina species.[10] However, the dye produced by the Janthina turned brown, and was not permanent. It appears that Rabbi Herzog did not pursue this matter further, and no techeilet was ever produced from the Janthina.


     In recent years there has been a movement in favor of the murex trunculus snail as the chilazon. Fueled by the work of Dr. Irving Ziderman, an academic scientist at the Israel Fiber Institute, followers of this theory formed an organization, Petil Tekhelet Foundation. Based largely on archeological and scientific evidence, they have been active in publishing, lecturing and electronic dissemination.[11] Their work has, for the most part, gone without critical appraisal. This article will attempt to elucidate the criteria for identification of the chilazon, clarify what is required to meet these criteria, and then evaluate the theory that murex trunculus was the chilazon. The criteria will be presented in 4 categories. The first section will discuss the primary criteria, based on statements brought by the Gemara for the purpose of describing the chilazon. This is followed by an analysis of the Gemara's chemical tests for techeilet. Secondary criteria will deal with those characteristics of the chilazon which can be deduced from statements made for other purposes. Lastly, there is a section for other evidence which might be brought to lend further credence to, or discredit a claim.


     PRIMARY CRITERIA


     The strongest criteria for identifying the chilazon comes from the Gemara Menachot, where the subject of techeilet is discussed extensively.[12] There, the Talmud cites several sources in order to describe the chilazon. These statements are of the utmost importance because they were cited for the sole purpose of describing the chilazon. Chazal, knowing which species was the chilazon, chose these statements to describe it. As such, in order for a candidate species to satisfy these criteria, it is not sufficient to meet these criteria in a minimalist sense. It must be reasonable that Chazal would have chosen these statements to describe it. In evaluating whether a particular species is the chilazon, a strong case must be made for all of the primary criteria. The primary criteria for the chilazon come from the following statements: "Chilazon zehu gufo domeh l'yam, ubriato domeh l'dag, v'oleh echad l'shiv'im shanah u'bdamo tzov'in techeilet, l'fichach damav yekarim".[13] This establishes four primary criteria for the chilazon:


     1. the color of its body is like the sea


     2. its form is like a fish


     3. it comes up once in 70 years, its "blood" is used for techeilet, therefore


     4. it is expensive.


     As Rabbi Herzog points out, the first requirement uses the lashon gufo, meaning body or flesh.[14] It does not refer to the shell, which is usually rendered nartik or klipah. The lashon here, gufo domeh l'yam, is similar to the statement just a few lines earlier in the Gemara, techeilet domeh l'yam, where it is understood that the color of techeilet is similar to the color of the sea. There the comparison is extended to the sky and the sapphire, indicating that techeilet is blue.[15] If, just a few lines apart, dealing with the same subject, we find the same expression, domeh l'yam, it is reasonable to conclude that the meaning is the same in both cases. If techeilet and the body of the chilazon are both domeh l'yam, then the color of techeilet and the color of the body of the chilazon must be similar, i.e. both blue. This is supported by the lashon of the braita of tzitzit, which states "gufo domeh l'rekiah".[16] The body of the murex does not resemble the sea. The Petil group argues that the shell of the murex trunculus is sometimes covered with a sea fouling. The color of these organisms will vary from place to place, but is sometimes blue or green.[17] This argument fails on three counts. First, the requirement is for the body, not the shell. Second, the color of the sea fouling is only sometimes blue. Since it is usually not blue, the Gemara certainly would not choose to describe it as blue. Third, it is implausible that Chazal would choose to identify the murex trunculus by giving a description of the sea fouling, which is neither a part of the creature nor distinctive, since it covers everything else in the area, as well.[18] Some have tried to argue that the Hebrew word yam can also mean seabed. However, only the shell is colored like the seabed, not the body. Considering that yam almost always means sea, and is used as such in regards to the color of techeilet in many places, it is hard to believe it could be used to mean seabed here. In fact, the requirement that the color of the body of the chilazon be like the yam is just a few lines after the Gemara's statement that techeilet is the color of the yam, which everyone, including the murex supporters, agrees means sea.


     As for criterion 2, the statement in the Gemara is "briato domeh l'dag". Briato means "its form", as explained by Rashi and Rabbeinu Gershom.[19] Murex trunculus in no way resembles a fish. Supporters of the murex trunculus theory suggest briato could mean "its creation", since murex spawn like fish. Aside from relying on an interpretation of briato that is contrary to the classical mefarshim, there is another difficulty. Since most mollusks spawn, it is unlikely that Chazal would have chosen this characteristic to distinguish the chilazon from other species.


     Regarding criterion 3, the requirement of once in 70 years, the Radzyner Rebbe says this means that there are times when the chilazon is abundant.[20] Likewise, Rabbi Herzog, citing also the braita of tzitzit that says the chilazon comes up every 7 years, is of the opinion that there should be some cycle, though not necessarily 7 or 70 years.[21] Murex trunculus has no known cycle or times of unusual abundance. Petil followers have tried to argue that the Hebrew sheva shanim in the braita could also mean seven-fold, and Pliny the Elder mentions an optimal seven-month cycle for harvesting murex snails.[22] This not only ignores the Gemara's expression of 70 years, but also assumes that seven-fold means seven one-month periods. They do not suggest a reason why the base unit should be one month. Clearly the intention of the Gemara and the braita is that it is unusual for there to be an abundance, and every seven months is hardly unusual or noteworthy.


     Purple dye from all species of murex, including trunculus, was exceedingly expensive. This was because each snail possessed so little dye that it took about 8,000 snails to make one gram of dye![23] In criterion 4, Rashi explains that the techeilet dye was expensive because of the chilazon's rare appearance, and not because of the minute dye quantity.[24] This follows from the language of the Gemara where the statement that the dye is expensive is introduced with the word lefichach, "therefore", and the preceding statement was about the once in 70 year appearance of the chilazon. Rabbi Herzog indicates that this requirement implies that the quantity of dye in the chilazon was not very small, which is inconsistent with murex trunculus.[25]


     Chemical Tests


     In ancient times, there were unscrupulous individuals who would substitute an imitation techeilet dye known as k'la ilan, for the real techeilet. K'la ilan is widely understood to be indigo, traditionally derived from a plant.[26] Indigo was the predominant source of blue dye in ancient times, and was both readily available and relatively inexpensive. This counterfeit techeilet was virtually identical to the color of the real techeilet. Accordingly, the Rabbis proposed chemical tests that could distinguish between the chemical that made up the authentic techeilet and the chemical that made up the counterfeit techeilet.[27] These tests are based on subjecting the dyed wool to a fermentation process[28] and ruling it k'la ilan if the color worsens. Fermentation processes were used in the traditional method of dyeing indigo, and causes the blue indigo to change to a yellow solution. [29] Chazal used this knowledge to design tests that indigo would fail. The chemical test proposed by Rav Yitzchak the son of Rav Yehudah describes a fermentation vat typical of what was used in ancient dyeing of indigo. The main ingredient was fermented urine, mei raglayim.[30] Though the Gemara's lashon of "ben arba'im yom" could mean the mei raglayim had to be 40 days old (thereby sufficiently fermented), or it could mean the mei raglayim had to be from someone 40 days old, as Rashi notes[31], the mei raglayim must be fermented.[32] Mei raglayim of babies under 6 weeks old consists mostly of water, making it a poor choice for fermentation. Thus, the Gemara's use of "ben arba'im yom" could reasonably be understood either way. Regardless, it is clear that the Gemara's chemical tests were based on the chemical properties of indigo and were designed so that indigo would fail the test.


     The Petil group uses mucus from the murex trunculus snail, and through a process creates indigo, chemically identical to plant indigo. In other words, Petil is saying that real techeilet and imitation techeilet are the same chemical, just made from different sources.[33] This position is untenable. Obviously, if the Gemara gives chemical tests to distinguish techeilet from k'la ilan, they cannot be the same chemical! Dr. Allen Kropf, a retired professor of pigment chemistry familiar with the Petil dyeing process, writes in a personal communication, "There should absolutely be no chemical difference between plant and snail indigo. Thus, any chemical test that posits a difference, is not valid, in my opinion". Therefore, the Gemara's chemical tests cannot possibly be testing plant indigo vs. snail indigo. This leaves two possibilities: plant indigo is not k'la ilan or snail indigo is not techeilet. Given the wide acceptance of indigo as k'la ilan, and the corroboration afforded by the Gemara's tests which are clearly based on detecting indigo, the only conclusion would seem to be that techeilet is not snail indigo. Nonetheless, Dr. Roald Hoffman, a Nobel-prize winning chemist does reach a different conclusion. Recognizing the impossibility of distinguishing plant indigo from snail indigo, he clings to the conclusion that murex indigo is techeilet. He writes of the Gemara's chemical tests, "These tests don't work, because the chemical is the same".[34] Since the Gemara's tests were clearly based on sound scientific knowledge and the tests were actually used ("Rav Yitzchak the son of Rav Yehudah used to test it thus..."[35]), it would seem rather presumptuous to doubt the veracity of the Gemara's tests. It is the scientist's conclusion that murex indigo is techeilet that needs to be re-examined. Even Dr. Irving Ziderman himself, the chemist whose work led to the creation of the Petil group, acknowledges that murex indigo is guaranteed to fail the Gemara's chemical tests and therefore rejects the theory of murex indigo as genuine techeilet.[36] Petil writings have suggested that the chemical tests might be designed to detect impurities that might be found in plant indigo, but are not found in snail indigo. This logic demonstrates a lack of understanding of the nature of the chemical tests. It is clear from the above discussion that the Gemara's tests are based on the chemical nature of indigo, and not any remaining impurities. Thus, the murex-indigo used by Petil for techeilet will fail the Gemara's tests, rendering it invalid. However, a distinction must be made between evaluating whether a species is the chilazon and assessing whether a particular dye is techeilet. Even though murex indigo cannot be genuine techeilet, this does not by itself preclude the possibility that murex trunculus is the chilazon. There may be an as of yet undiscovered, alternative process that creates a different blue dye (i.e. not indigo) from the murex trunculus. Therefore, it is still necessary to evaluate whether murex trunculus meets the criteria for the chilazon.


     An interesting side-note: the process used by Petil to make indigo from murex trunculus would also work for the other species famous for their use in ancient purple dyeing, murex brandaris and purpura (thais) haemastoma.[37] Indeed, none of the arguments presented in Petil writings appear to uniquely identify murex trunculus.


     Secondary Criteria


     There are other sources from which additional information about the chilazon can be deduced. These criteria can lend valuable support to a theory postulating a particular species as the chilazon. However, care should be taken in determining the weight placed on these criteria. These criteria were not brought for the purpose of identifying the chilazon, as was the case with the primary criteria discussed above. As such, it may be that a particular statement should not be understood literally or exactly. Unlike the primary criteria, meeting secondary criteria should only involve a plausible explanation, and does not have to bring out the uniqueness of the chilazon, and may be difficult to understand without already being familiar with the species. There is also the complication that it is not always clear when the Gemara's use of the word chilazon is speaking specifically of the chilazon shel techeilet. In some of these cases the classical mefarshim clarify this, in other cases it remains ambiguous.


     Shell grows with it: The Midrash says about the chilazon, "its shell (nartiko) grows with it". [38] This would rule out hermit crabs, for example, since they do not grow shells but rather move into shells they find. This would also rule out species like the lobster that when outgrowing their shell, discard it and grow another. Elsewhere, the Midrash Rabbah says "when it grows, its malvush grows with it".[39] Malvush, garment, would appear to be some form of growth on the exterior of the chilazon. The term malvush, garment, seems to imply that it is not merely attached, but covers the body of the chilazon, or surrounds it. Murex trunculus has a shell of its own, but doesn't seem to have anything else that could be termed a malvush. It may be that the Midrash is using malvush as a synonym for shell. This would make sense in the context of the Midrash, which discusses the issue of whether the Jews in the desert outgrew their clothes. The chilazon is brought as an example to suggest that the clothes grew with the wearer. Referring to the shell as malvush, garment, would be consistent with the context. Based on this understanding of malvush, murex trunculus would appear to meet this criterion.


      Hard shell: The Gemara discusses the case of someone who extracts the  dye from the chilazon on Shabbat.[40] The verb used by the Gemara in  describing the action of the person extracting the dye is potzea. Potzea  is usually understood to mean to crush or crack open.[41] This would  imply that the chilazon has a hard shell, though this could be an  external or an internal shell. Rashi says that the person squeezes  (docheik) the chilazon in his hand to get out the blood (dye secretion).  From Rashi's comment we can only infer that squeezing the chilazon can  make the dye come out. Rashi's use of the word "squeeze" is difficult to  understand since it seems to imply a soft substance, not a hard shell.  This difficulty in understanding Rashi might be resolved if the chilazon,  while being held in the hand, has a shell on one side, and flesh on the  other. Thus, the person squeezes the fleshy side of the chilazon, and in  the process may crack open, or crush, the hard shell on the other side.  Murex trunculus has a hard, external shell that is cracked in order  to get the dye out. The shell almost completely encloses the body.  This would be consistent with the usual understanding of potzea, but  not with Rashi's docheik.


     Dye is better while chilazon is alive: We learn in the Gemara that people try not to kill the chilazon when extracting the dye because the dye is better if extracted while the chilazon is alive.[42] From this Gemara we learn that there is a significant difference in the dye when extracted while the chilazon is alive and when it is extracted just moments after its death. Petil followers argue that the murex secretion (mucus) loses its dyeing power a few hours after the snail's death. This doesn't help since the Gemara is speaking not of a few hours, but mere moments after death. Another problem is Pliny's statement that the murex discharges its dye upon death.[43] If so, the reason not to kill the murex when removing the gland containing the dye is because otherwise the precious few drops of dye will be lost!


     Hidden in the sand: The Gemara in Megilah states that the verse in Devarim 33:19, "sefunei temunei chol" ("hidden treasures of the sand"), refers to the chilazon shel techeilet.[44] It is not clear how restrictive this criterion is. It might only mean that the chilazon is considered to be a creature of the sand and that it is hidden. In this case, it would seem to be sufficient to be hidden by its own shell, and that it would not be necessary to bury itself in the sand. On the other hand, it might mean that it is hidden because it is buried in the sand. This is the understanding of the Radzyner Rebbe, citing the Sefer HaKaneh (Hilchot Tzitzit) as stating that the chilazon buries itself in sand with its head sticking out.[45] The murex trunculus lives on the sand, and simply by virtue of hiding its body in its shell could be considered hidden. There are times when it buries itself in the seabed, which might satisfy the general requirement of burying itself in the sand. Given that this is a secondary criterion, murex trunculus would seem to reasonably meet this criterion, though not in the manner described by the Sefer HaKaneh.


     Color of the blood: Rambam states that the "blood" of the chilazon shel techeilet is black like ink".[46] Rashi states that the appearance of the "blood" of the chilazon shel techeilet is like the color of techeilet.[47] The Radzyner Rebbe reconciles the apparent contradiction between Rashi and Rambam by explaining that when Rashi says maris damo, "appearance of its blood", he is referring to the "blood" after it is prepared for dyeing, while Rambam refers to the original color of the "blood".[48] Supporters of the murex theory follow the lead of Rabbi Herzog who, unable to find a source to support Rambam's statement, speculated that Rambam was basing this on an erroneous statement of Aristotle, and dismissed this statement of Rambam.[49] However, it is not clear that the Petil group's techeilet meets the description of Rashi, either. The murex secretion is essentially clear. Left in the sun it turns purple-blue. When it is placed in a chemical solution it turns yellow. It is then exposed to ultraviolet radiation, after which the wool threads are dipped in the solution. The wool turns blue when it is removed from the solution and exposed to the air. Thus, the murex trunculus dye is never blue as a liquid, only turning blue after it is already on the garment. This might be reconciled by saying that when Rashi refers to the appearance of the blood of the chilazon, he means the dye as it appears on the tzitzit after the dyeing is completed. As a secondary criterion, this would seem to be an acceptable explanation of Rashi, although there is still the problem of dismissing the Rambam on a matter of science.


     Treatment for hemorrhoids: The Gemara also tells us that the chilazon was used to treat hemorrhoids.[50] Rabbi Herzog states that modern pharmaceutics knows nothing of the use of a mollusk to treat hemorrhoids.[51] Rabbi Herzog's comments are a bit puzzling. Given that this treatment was from the times of the Gemara, it would be likely that mention of this would be found now only in non-traditional medical sources, what might be deemed today to be "alternative medicine". Additionally, the Radzyner Rebbe had already written that cuttlefish ink has been used as a treatment for hemorrhoids since ancient times.[52] Indeed, it is still sold today for this purpose.[53] As for murex trunculus, in ancient times it was considered to be bad for the bowels.[54]


     Tentacles bent like hooks: The Mishnah describes a chain hanging on the wall, with something called a chilazon attached to the head of the chain.[55] The mefarshim say it was called this because it was shaped like the chilazon shel techeilet[56], and Tiferes Yisroel explicitly states that this was an iron hook attached at the end which was used to hang the chain on a wall. The Radzyner Rebbe understands this to mean the chilazon has long tentacles that are bent like hooks.[57] No part of a murex snail would fit this description.


     Snake-like extensions: The Gemara speaks of red flesh-like warts, forming a snake-like shape in the eye.[58] This disease is called both snake and chilazon. The Radzyner Rebbe states that the chilazon must have snake-like limbs or extensions, and have red warts.[59] This description does not fit murex trunculus.


     OTHER EVIDENCE


     Aside from establishing criteria to identify the chilazon, it may be possible to find evidence to corroborate an opinion regarding the identity of the chilazon. The following paragraphs discuss this type of evidence in the context of the murex trunculus theory.


     Archeological evidence: There can be little doubt that murex trunculus was used in ancient dyeing. It has long been accepted that murex trunculus was used for dyeing purple in ancient times.[60] There is significant archeological evidence to support this. However, all of the evidence suggests it was used for purple dyeing. There is absolutely no evidence to suggest that murex trunculus was used to dye blue. In fact,


     as Dr. Ziderman himself points out, it would be absurd to think that non-Jews would use murex to make indigo blue when they could make the same thing easier and cheaper using plants, as was done all over the world.[61] One might argue that murex-indigo was used to make techeilet, while the identical but inexpensive plant indigo was used for all other blue dyeing. However, piles of murex trunculus shells have been found at many ancient dyeing sites, not just in the vicinity of the Jews. Certainly at those other sites they would only have used murex trunculus for purple. The notion that murex trunculus was used for making indigo is both illogical and groundless. Let us examine the archeological evidence.


     Mounds of murex trunculus shells (as well as two related species, murex brandaris and purpura haemastoma) have been found at ancient dye sites in many locations. These shells were cracked in the exact spot to get the dye. This is solid proof that murex trunculus was used in ancient dyeing, but does not imply it was used for dyeing blue. A 13th century B.C.E. potsherd from Sarepta has a stripe of dye that is believed to be from the murex trunculus - it is a purple stripe, with no detectable blue (indigo) content.[62] A vat from a dig at Tel Shikmona has purple murex dye on it, not blue as previously described in a brochure from the Petil Tekhelet Foundation (from the picture it is obviously purple, but the text erroneously said blue). Pliny speaks in great depth about dyeing with murex; different shades of purple, red and violet, but not blue. Petil followers point out that at one site the shells of murex brandaris and purpura haemastoma were together, but the murex trunculus shells were in a different area. They leap to the conclusion that murex trunculus must have been used for dyeing blue. They are ignoring Pliny (among others), who states that the famed Tyrian purple shade was produced by double-dyeing with murex brandaris and purpura haemastoma.[63] Thus, it was logical that those two species were found together, and apart from murex trunculus. How does that suggest murex trunculus was used for dyeing blue? In fact, it is hard to see how chemical analysis of archeological finds could ever support the idea that murex trunculus was used for dyeing blue. If the chemical is purely indigo, the natural assumption would be that the source was plant indigo, which was used around the world. If indigo was found with traces of purple, it might be suggestive of murex trunculus dye. Murex trunculus dye is naturally a mix of purple and blue, and has to be irradiated to induce a photochemical reaction from which blue dye results. If this process were not completed, the dye would be mostly blue with traces of purple. However, murex trunculus produces dyes with varying mixtures of indigo and purple (brominated indigo). Some batches of dye may turn out to be almost all indigo, and other batches might turn out to be all purple. Thus, even when the intention is to use the natural purple-blue of murex trunculus, a particular batch could turn out to be almost pure indigo. Also, mixing of dyes was common. A mix of blue and purple might be the product of murex trunculus, or it might be the mixture of plant indigo with purple dye from other murex species. Not only is there no archeological support for the notion that murex trunculus was used to dye blue, it may be that it is not even possible for archeological evidence to accomplish this through chemical analysis alone!


     It has been suggested that the image of a murex shell on a Bar Kochba coin is "apparently irrefutable evidence" that murex trunculus was the source of techeilet.[64] Why else would a non-kosher species appear unless it was used for a mitzvah? Murex dyeing was a major industry, with some regions employing half their population in murex fishing.[65] Moreover, the murex was a status symbol, associated with wealth and royalty. Bar Kochba was not original: murex images showed up on coins from many places, both before and after Bar Kochba's time.[66] It would appear that Bar Kochba used the murex image either for the same reason as others did (i.e. status symbol, commercial importance), or, perhaps, to give his government the appearance of more legitimacy by following the lead of other governments that printed coins with murex images.


     Linguistic Proofs: Petil followers offer some linguistic arguments in attempting to support their position. The word chilazon is a general term for snail, not only in modern Hebrew but in some other languages as well. Aside from not pointing specifically to murex trunculus, it is not clear which species chilazon referred to at the time of the Gemara. It may have been a general term for mollusk. Did it only include gastropods, or could it have included cephalopods such as octopus and squid? This is unclear.


     Petil writings also mention the Septuagint's Greek translation of techeilet as porphyros (word used for purple or murex). Rabbi Herzog raises this issue and dismisses it rather handily.[67] He points out that everywhere else (including that same chapter) the Septuagint uses iakinthos for techeilet and porphyra for argaman, and shows how the Hebrew text they must have been given could not have matched our Masoretic tradition, and that the translation was probably given for argaman, not techeilet.


     Some have suggested that Raavya (Berachot 9b Siman 25) equates techeilet with porphyrin, the Greek word for murex, though they do not supply a full explanation of this statement by Raavya and do not mention that in both Greek and Latin the word for murex and the word for purple are the same. Let us examine the passage in question. Raavya quotes a Yerushalmi (a part that is no longer extant) explaining the time for reciting the morning shema: "[from the time when one can distinguish] between techeilet and karti, between porphyrin and parufinen, which is a coat that is called in Latin purpura". A logical explanation of this missing Yerushalmi is that the second comparison bein porphyrin bein parufinen is a color distinction that would be as hard to tell apart in the dark as blue (techeilet) and green (karti). Porphyrin is from the Greek word meaning purple. Parufinen, from the Raavya's description, appears to be from the Greek parufaino, meaning "a robe with a hem or border of purple",[68] which is consistent with the hagahot where this color is equated with argaman. Thus, bein porphyrin bein parufinen might mean to distinguish between the purple border of a robe and the rest of the garment.


     Petil suggests that this Yerushalmi is equating murex with techeilet. Obviously they cannot mean that techeilet is the murex, but rather the source of techeilet is the murex. However, this logic would render the Yerushalmi as "between techeilet and karti, between a murex snail and a purple coat". Aside from sounding bizarre, it is difficult to see how a purple coat could be the source of karti. Karti is usually understood to be green, like a leek.[69] There is a minority view that karti is not green, but a different color close to techeilet.[70] However, even if you rely on this view, which is based on a citation from Aruch which is no longer extant, to explain a Yerushalmi that is no longer extant, the wording still doesn't work. Additionally, this would require equating karti with argaman, which does not fit with any opinion. There does not appear to be a way to interpret Raavya's statement as equating murex with techeilet.


     Proof by Omission: There is a simple logic that argues against murex trunculus as chilazon. At the times of the Gemara, purple dyeing with murex snails was pervasive throughout the region. This may explain why the Gemara does not mention the source of the argaman (red-purple) dye - everyone knew! Murex snails were famous: Murex dye sold for more than its weight in gold, its shell appeared on many governments' coins, royal edicts were issued to monopolize use of the dye, and Pliny wrote about the murex dyeing process. There was even a well-known term for the murex that was the same in Greek and Latin (porphyra, purpura). If this species was the source of techeilet, why didn't the Gemara tell us this? Why didn't the Gemara say that the chilazon was from the family of purple-giving snails? Wouldn't this have been simpler and clearer than the signs provided by the Gemara?[71] It is implausible that the Gemara would choose to ignore a well known classification term, opting instead to describe the chilazon through a set of characteristics from which someone might be able to determine the correct species.


     SUMMARY


     The identity of the chilazon was lost for many centuries. Without a tradition as to the correct species, and without a sample of ancient techeilet, it might not be possible to identify the chilazon with certainty.[72] However, there are minimum requirements that can be expected to be met in order to seriously entertain the possibility of a particular species being the chilazon. Chazal, knowing the identity of the chilazon, chose several distinguishing characteristics to describe it. For a species to be considered as the chilazon, these criteria would have to be clearly met in such a way that it would have been reasonable for Chazal to have chosen these statements to describe this species. The Gemara also provides chemical tests to distinguish between genuine techeilet and k'la ilan, imitation techeilet. Any techeilet that would clearly fail this test could be rejected with certainty. It would also be reasonable to expect the species under consideration to fit most of the characteristics of the chilazon that can be deduced from sources outside of the sugya of techeilet.


     -   Murex trunculus does not meet any of the primary criteria. Arguments brought in favor of the murex trunculus depend on new interpretations of the Gemara that contradict the classical mefarshim and even the precise language of the Gemara. Even with these explanations, it could not be reasonably stated that Chazal would have chosen these statements to describe the murex trunculus.


     - The techeilet dye produced by the Petil Tekhelet Foundation must fail the chemical tests provided by the Gemara since it is the exact same chemical as k'la ilan. Additionally, the Gemara's tests were designed to make indigo fail the test, and Petil's techeilet is indigo. Thus, murex-derived indigo as techeilet is an utterly untenable position. This is acknowledged even by the chemist whose work led to the Petil group's formation.


     - Murex trunculus meets few of the secondary criteria, and archeological evidence provides no support whatsoever for the proposition that murex trunculus was used in the ancient dyeing of blue in general, let alone techeilet in particular.


     - Since murex snails were famous for their purple dyeing and there was a well-known term for murex, it would seem rather odd that the Gemara chose not to use this term, instead providing descriptive statements that have failed to provide a consensus opinion for many centuries.


     In summary, the case for murex trunculus as the chilazon has little merit. Indeed, the evidence against murex trunculus as the chilazon is overwhelming.
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     We would like to thank Dr. Singer and Rabbi Cohen for allowing us to respond to the article, “Understanding the Criteria for the Chilazon.” The primary goal of the P’Til Tekhelet Foundation is to encourage and promote interest in the topic of tekhelet. Dr. Singer’s article would probably never have been published in a contemporary halakhic journal a few years ago. We would certainly take this as an indication that the awareness within the halakhic community has grown, and that the perception of tekhelet as an issue to be addressed is taking root within widening circles of Torah debate, and for that we are grateful.


     We would like to divide our response into two parts. The first part will attempt to examine Dr. Singer’s main objections one by one and provide our understanding of each point. The second part will focus on the more general issue of which criteria are actually the most critical in determining the halakhic acceptability of a specific tekhelet dye. For this, we will primarily rely on the Torah authorities of past generations, and in particular, the objections that were raised by them against the Radzyner Rebbe’s proposed tekhelet. Objections raised by Dr. Singer Dr. Singer makes a sweeping statement at the beginning of his article that cannot go unchallenged. He states that “the strongest criteria for identifying the chilazon come from the Gemara Menachot” and specifically from the braita found in Menachot 44a. This assertion is very difficult to reconcile with the fact that most rishonim, in their discussion of the topic, do not quote this braita. Both the Rif and the Rosh, who quote many other statements about tekhelet do not mention these criteria at all. Both the Rambam and the Smag selectively choose from among the criteria in the braita, ignore one of those criteria (i.e., that it rises once in seventy years), and add to or alter the other simanim. The Maharil, when stressing how easy it should be to reintroduce tekhelet based on finding the chilazon, refers to the simanim brought in the Smag, and not those of the braita. Clearly the rishonim did take the criteria of the braita at face value. They treat these statements as general descriptive identifiers and not as distinct and essential characteristics of the chilazon. With this in mind, let us examine the arguments in detail.


1.     The murex Trunculus is not the color of the sea.


     First of all, Dr. Singer’s assertion, that the term gufo means the soft body of the mollusc, is not compelling. As mentioned, the braita provides general descriptive information regarding the chilazon. It would make most sense to describe the outward appearance of the organism before going on to its internal appearance, especially given that internal examination requires painstaking procedures (e.g., carefully breaking open the shell and extracting the snail). Moreover, the general description would most naturally be that of the chilazon in situ – covered in its characteristic sea-fouling (and not after it has been assiduously polished).� The murex Trunculus snail has a greenish color when it is alive in the ocean, and anyone who has seen it underwater is struck by its camouflage and resemblance to the sea. This fact is a perfect explanation of the term “domeh l’yam.” Indeed, this interpretation is not new; the commentary on the Sefer Yitzirah attributed to the Raavad similarly understands this passage.�


     Furthermore, the word “domeh” implies similarity and not absolute equivalence. When something is identical in property, the Gemara states it explicitly. For example, when the Gemara explains that the color of tekhelet is identical to the color of kala ilan, it states that only Hashem can distinguish between the two�. The term domeh is not used. The Chacham Zvi� states clearly that the term domeh implies a certain “similarity” in a property and nothing more.  �Some have even suggested that all the criteria enumerated in the braita come to explain the conclusion, namely why tekhelet is expensive.� The fact that the snail resembles its surroundings would then explain why it is so difficult to obtain - since it would require highly trained fishermen or divers to search for it. This would make sense only if the outward appearance of the snail resembled the sea; the color of the hidden body would be irrelevant.


 2.    The murex Trunculus is not a fish.


     Sea snails are halakhically fish. The opinion of the rishonim, including the Rambam in some places� is that all sea creatures are fish. Furthermore, in Hilchot Ma’achalot Asurot� where the Rambam distinguishes between sea animals, fish, and sea sh’ratzim, shellfish fit in to the more focused subdivision of fish. The examples he gives of sea animals are all larger creatures that have limbs for leaving the water (seal, frog, sirens); the sh’ratzim are the likes of worms and leeches. Sea snails do not fit either of these— and thus fall into the remaining category of “fish”.�


     The Oxford dictionary in the first entry under Fish defines it:  In popular language, any animal living exclusively in the water; primarily denoting vertebrate animals provided with fins and destitute of limbs; but extended to include various cetaceans, crustaceans, molluscs, etc. In modern scientific language (to which popular usage now tends to approximate) restricted to a class of vertebrate animals….”


     After the definition there is a note: “Except in the compound shell-fish, the word is no longer commonly applied in educated use to invertebrate animals.” To say that murex/chilazon is not a fish, is an anachronism. As such, the murex mollusc fits neatly into the description “briato domeh l’dag”.


3.     The murex does not have a 70 year cycle.


     Both the Radzyner and Rav Herzog dealt with this problem and did not feel that it was a sufficient reason to disqualify their candidates for the chilazon. As previously mentioned, the Rambam does not bring it when citing the braita. As Rav Herzog himself puts it, “Science knows nothing of such a septuagenarian ‘appearance’ of any of the denizens of the sea.”� Rav Herzog and the Radzyner suggest that the cycle mentioned refers to periods of greater or lesser availability or accessibility, but that the animal itself is always obtainable�. 


     Though no intrinsic characteristic of the murex would explain this cyclic property, the archeological evidence may offer a clue. At the sites where ancient dye installations have been found, the crushed shells were often used as part of the walls of adjacent buildings. (It is not clear if this was to strengthen the matrix of the material, or as an adornment.) One finds that the size of the snails decreases over time. This fact indicates that the snails suffered from over fishing, and that they became increasingly hard to obtain over time. This extrinsic feature might explain the periodicity, that due to over fishing, the murex population would need time to replenish itself before a new expedition could reasonably hope to procure a sufficient amount.


     Interestingly, the Rambam replaces this criteria with the phrase, “and it is found in the salty sea”, which most interpret as the Mediterranean. Perhaps the Rambam understood the phrase, "and it comes up once in seventy years," in terms of its compliment – namely, if you can find it on land very infrequently, then the rest of the time it is found in the sea.


 4.    The amount of dye in each murex is too minute.


     How minute is too minute? Approximately two tons of snails will provide enough dye for ten thousand sets of tsitsit. A small village in Greece consumes that amount for snacks in one week. Is that too much or too little?


 5.    The chemical tests to determine true tekhelet.


     Based on discussions with scientists and Talmudists it is clear that no one completely understands the chemical tests brought by the Gemara, and interpreted by the Rambam and Rashi,  to distinguish between tekhelet and kala ilan. One thing is clear though: a sample subjected to the described procedures that does not fade, passes the tekhelet test. We have tested tekhelet dyed with murex according to the analysis described by both the Rambam and by Rashi, and it did not fade. Therefore, there is no challenge that arises from this criterion to murex tekhelet.


     The fact is, however, that indigo (kala ilan) dyed wool also passed the chemical tests. To reiterate, this is not a problem as far as murex tekhelet is concerned, but rather an academic problem in understanding the Rambam and the Gemara. I personally have proposed that although there may be no difference molecularly between the two, and therefore according to the methods currently used to dye wool, there is no discernible difference in quality between them, historically, this was not always the case. When dyeing according to natural methods in the ancient world, tekhelet was dyed in a completely different manner than indigo. The former was fermented together with the meat from the snail. Current research by John Edmonds in England has shown that bacteria present in the snail meat plays an active part in the reduction of the dye. On the other hand, indigo was chemically reduced in an entirely different manner. Consequently, it is quite reasonable that the quality and fastness of wool dyed with tekhelet according to the method employed in vat dyeing with snails, would have differed from that of kala ilan. This may have been the basis for tests that attempted to distinguish between the two. Nobel Chemist Prof. Roald Hoffman has told me that he finds this proposition to be plausible.


     It should also be stressed that regardless of one's opinion as to the efficacy of these tests in differentiating between tekhelet and kala ilan, one incontrovertible fact must be understood: tekhelet and kala ilan are visually indistinguishable.� And since the blue dye from the murex is molecularly equivalent (and needless to say – visually equivalent) to kala ilan dye, the murex tekhelet is undoubtedly the exact color of the tekhelet of chazal. This fact is a sufficient condition for the determination that murex tekhelet is kosher - even if there may be another tekhelet which would also be kosher. This will be explained more fully in the discussion of argument number 8.


6.     Tekhelet comes from a live chilazon.


     This is one of the more powerful proofs supporting the murex as the chilazon. The enzyme required for dye formation quickly decomposes upon the death of the snail, and so the glands that hold the dye precursor must be crushed while the snail is alive or soon after. In experiments, we have seen that as soon as two hours after death, the quality of the dye is severely degraded. Dr. Singer's assertion that "the Gemara is speaking not of a few hours, but mere moments after death" is totally arbitrary.  That assertion is even more implausible considering that this property is mentioned by both Pliny and Aristotle specifically regarding the murex. Since the murex loses its dye quality a few hours after its death, and those scholars express that fact by saying that the dye must be obtained from live snails, it follows that the Gemara's use of the same terminology would certainly sustain a two hour post mortem limit.


7.     Equating tekhelet with purpura and the color of purpura.


     The Chavot Ya’ir in his M’kor Chayim� states clearly that the chilazon used for dyeing tekhelet is the purpur. The Shiltei haGiborim also states explicitly that it is the purpura�. The Musaf la’Aruch defines purpura as the “Greek and Latin word for a garment of tekhelet”. The Midrash haGadol from Yemen� quotes Rav Chiya as saying, “the purpura of the kings is made out of tekhelet”, and the Aruch suggests that the word “Tyrian” (apparently Tyrian purple) is Latin and Greek for the color tekhelet. The Ramban� also says that in his time only the king of the nations (i.e. the Emperor) was allowed to wear tekhelet, thus equating it with purpura. The Radzyner Rebbe notes� that the ancient chroniclers frequently mention tekhelet as a most precious dyestuff, perfected in Tyre. Obviously, he too believed tekhelet was purpura.


     The other points raised by Dr. Singer regarding the identification of purpura with tekhelet are simply not accurate. Vitruvius specifically states that one of the shades that can be obtained from the purpura is blue (lividum).� Moreover, we have noticed that one can obtain a blue color from murex Trunculus without even exposing it to sunlight – simply by steaming the wool immediately after the dyeing. It is hard to believe that we amateurs, who have been dyeing for less than a decade, would know more than the ancient dyers who made their livelihood working with these dyes for more than 2,000 years. 


     Furthermore, one would not expect to find anything but purple archeological stains since while the glands are being stored for dyeing, and during the fermentation process, the vat color is purple. Only during the very short dyeing stage itself (and possibly, not until after the dye process was completed, if steaming was used), would the dye turn blue.


     Lastly, Dr. Singer’s question as to why the ancients would have wanted to dye blue with murex when indigo was more readily available is anachronistic, since murex dyeing in the Mediterranean dates back to the time of Avraham whereas indigo reached the region only 1,500 years later. (Though ancient Egyptians used a blue coloring for eye makeup, there was no blue dyeing of garments with any material other than the murex.) 


8.     The equivalence of murex tekhelet with kala ilan - indigo


     As stated previously in the introduction, the primary halakhic guides for any discussion of tekhelet are Rav Gershon Henokh Leiner and Rav Herzog. Both of them are unequivocal in their assertion that tekhelet was the color of the mid-day sky. Rav Herzog clearly identified the color of tekhelet as identical to indigo and claims that this is also the opinion of the Rambam �. The Gemara itself explains that only Hashem can distinguish between tekhelet and kala ilan (i.e., indigo).�


     Furthermore, both the Radzyner and Rav Herzog state that if one finds a candidate for the chilazon that satisfies these two criteria - that the color of the dye is sky-blue, and that its dye is fast and strong - then that organism must be acceptable as a kosher source for tekhelet. To quote the Radzyner:


     If after searching, our hands will obtain the blood [secretion] of any kind of chilazon from which we may dye a color similar to tekhelet, a dye that retains its beauty and does not change, we will surely be able to fulfill the mitzvah of tekhelet without any doubt.�


     Both Rav Herzog and the Radzyner offer the same line of compelling proof for this assertion. If there were another chilazon that satisfies these criteria, but is not kosher for tekhelet, then why would the Gemara not warn us regarding its use? The Gemara cautions us only of kala ilan, a plant substitute for tekhelet, but never mentions any alternative sea creature that might mistakenly be used for tekhelet. Either that hypothetical species is also kosher, or there is only one species in the world (or in the Mediterranean) that satisfies both those criteria.� Murex Trunculus provides a dye which is the color of tekhelet. Its dye is among the fastest dyes that exist.� It was well known throughout the ancient world and is found off the coast of Israel. There can be no doubt, then, that according to Rav Herzog and the Radzyner, this species must be a kosher source for tekhelet.�


      Let us not forget the fact that tekhelet has been lost for 1,300 years and therefore much of what has been written is based on assumptions and conjecture. It is highly doubtful that each and every statement regarding tekhelet or the chilazon will suitably apply to any candidate. Nevertheless, it is our opinion that the murex Trunculus fits the descriptions of chazal in an overwhelming majority of instances. Criteria for determining kosher tekhelet.


     There are numerous descriptions found throughout the Gemara, Midrash, Zohar and other Judaic sources regarding tekhelet and the chilazon. In order to begin to apply them it is important to understand, first and foremost, that it is essentially impossible to reconcile all of those sources with any candidate, or, for that matter, with each other. For example, the Gemara asserts that the chilazon is found in the Mediterranean�, the Zohar claims that it is found in the Kinneret�, while the Rambam states that it is to be found in the “yam hamelach.”� Needless to say, there is no species that lives in all three habitats. 


     Secondly, it is essential to distinquish between aggadic statements versus halakhic statements. For as with every issue in Jewish thought, though we must strive to understand the aggadic material, we are bound in deed by the halakhic instruction. One method to determine if a statement is halakhic in nature is to find its use as the basis for an actual halacha. Conversely, if a statement is never used in a formal halacha, it quite often remains in the realm of a non-binding aggadic statement. For example, the Gemara relates that the chilazon and the proficiency in tekhelet dyeing were a special gift to the tribe of Zevulun. Nevertheless no certificate of yichus proving descent from that tribe is required before accepting tekhelet from a dyer! In this case, the “criterion” lies clearly within the aggadic realm.


     On the other hand, the following are a number of statements relating to tekhelet and the chilazon which do find their way in to formal halacha, and these must be related to with due rigor. 


1. Tekhelet is the color of Kala Ilan.�All of the laws regarding kala ilan are based on this fact including the sugyot in Bava Metzia (61b) and Menachot (40a and 43a). �Tekhelet obtained from murex Trunculus is identical in color to kala ilan. 


2.  Tekhelet is a fast dye that does not fade.�The Gemara bases its chemical tests on this fact (Menachot 43a) – “lo ifrid chazute, keshayrah - if it does not change its appearance, it is kosher [for tekhelet].” The Rambam states this explicitly “tzviyah yeduah sheomedet b’yafya - a dye which is known to be steadfast in its beauty” (Hilchot Ttsitsit, 2:1).�Murex tekhelet has been tested by independent fabric inspectors at the Shenkar College of Fibers and received excellent marks for fastness. I can personally testify to my own tekhelet, worn every day for the past ten years, that has not faded or changed color at all. 


3. Tekhelet dyes on wool, but does not take to other fabrics. �The well-know halakhic principle of “assay docheh lo’tassay - a positive commandment takes precedence over a negative commandment” is based on the fact that the tekhelet dye adheres to wool but not to linen (Yevamot 4b – “tekhelet amra hu - tekhelet is [dyed] wool”).� �Murex tekhelet binds exceedingly tight to wool, but not to cotton or synthetic fibers. 


4. The dye from the chilazon is more potent when taken from a freshly killed chilazon – but one must kill the animal in order to extract the dye.�The Gemara in Shabbat (75a) bases one of the fundamental principles of hilchot shabbat on this fact, namely p’sik reisha d’lo nicha lei- an inevitable act [lit. cutting off a head] that is undesirable.�As mentioned previously, the enzymes responsible for transforming the precursor of the dye into actual dye upon exposure to oxygen, do not survive long after the death of the snail. Consequently, within a few hours after death, the murex can no longer be used for dyeing. 


5. Tekhelet was not “hidden” until the days of Mashiach, but rather can be obtained at any time�The Maharil�rules that even though tekhelet is no longer available, one is still prohibited from wearing a linen begged for tsitsit. This is because tekhelet is “easily available” and one need only find the proper chilazon in order to reinstate the mitzvah of tekhelet. To the best of our knowledge, there is no posek who argues with the Maharil in practical terms and allows a linen begged for tsitsit. 


       Finally, it is instructive to mention two not commonly referred to sources which provide an important perspective on this discussions. Both were written in the early 1890's as critiques of the Radzyner's tekhelet. The first is an article entitled “Tekhelet me'Iyay Elisha” by Mordechai Rabinovits and the second is a book called “P'til Tekhelet” by Hillel Meshil Gelbshtein�. Both of these works discuss the various sources and measure the Radzyner's tekhelet against them. Both are highly critical of the Radzyner's tekhelet.  Although numerous challenges to the Radzyner's tekhelet are raised, the most forceful objections are based on the fact that Radzyn tekhelet did not meet the “halakhic” criteria enumerated above. The authors of these works contend that (a) Radzyn tekhelet is not the color of the sky, (b) that it fades when washed with soap, and (c) that the material from the dye can obtained from dead sepia Officinalis, (and not exclusively from live organisms). On the other hand, as has been demonstrated herein, murex tekhelet would indeed be acceptable precisely according to all these criteria.


     It is our hope that these and other issues relating to tekhelet, to the identification of the murex Trunculus as the chilazon, as well as the investigation of other candidates, will continue to spark discussion within the walls of batei midrash all over the world. Any argument that is for the sake of Heaven has great merit and will serve to unite klal yisrael in its search for truth and proper kiyum hamitzvot.       
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