לכבוד הרב משה נבון שליט"א

מה שכתבתי שאיך שמוציאים את הדיו מהמורקס היום סותרת את דברי הגמרא, ברור הוא, דאם עדיין נשאר חי. ומוציאים את הgland מחלזון חי, פשוט הוא שאין לך גוזז גדול מזה. ובזמן הגמרא עדיין היה חי, ופשוט הוא דלא הסירו באופן זה.
ומה שכתבתי עוד הוא דמה שמסירים את הgland באופן שימות אחרי איזה שעות לא נקרא נטילת נשמה אלא גרמא, והגמרא כתבה מפורש דהוי מלאכת נטילת נשמה ופטור משום פסיק רישיה דלא ניחא ליה ולא משום גרמא.

ומה שכתבתי ראיה שלישית, היינו ג"כ פשוט, דאם נקטינן דקלא אילן הוי אינדיגו כמפורש באיזה ראשונים, אז החילוק שיש בין תכלת ובין אינדיגו היינו דאינדיגו אינו קיים כמו שתכלת קיים. אמנם הקיימא של המורקס מופיע ממה שהוא כאינדיגו ממש, ופשוט שהיינו אינו התכלת של חז"ל.

 

2) "The dye is better from the live snail than from it dead":
The Talmudic statement that "the dye is better from the live snail than from it dead" precisely describes the Murex physiology.  For indeed, we must extract the dye from a live snail, the procedure then eventuating its death is of no consequence to the dye quality since we have indeed extracted it already.  The Gemara states that if the snail was already dead and THEN you try to extract the dye, the quality will be questionable.  Indeed, we performed an experiment, wherein we killed some snails, and then extracted the dye on 15 minute intervals AFTER their death.  The results showed that as time went by the quality was severely reduced until the dye was no longer viable.  This was explained physiologically, since the dyestuff from the Murex is composed of two components extant in the gland - (1) the dye precursors, (2) the dye enzyme (purpurase).  The enzyme acts on the precursors upon exposure to oxygen (i.e., when the gland is squeezed).  The purpurase however deteriorates in a short amount of time subsequent to the death of the snail.  So, if one tried to squeeze the gland AFTER the snail was long dead, the purpurase would no longer exist to act upon the dye precursors.
 

3)  Chemical tests:
The question regarding the chemical tests in the Gemara to distinguish Kela Ilan from Tekhelet is not a simple one.  Chemists have found themselves at odd to explain the nature of the tests.  Nevertheless, it should be clear that the tests are to show that the fake stuff will fade as opposed to the real stuff which will stay fast upon being subjected to the procedure.  We have performed the tests and found that the Murex dye does not fade and as such passes the test of the Gemara.  The only question is why doesn't the test cause the plant based indigo dye to fade?  Several solutions for this have been offered, basically we don't the exact procedure that the ancients used and their could have been a significant difference between the process and the chemicals used in the plant based procedure versus the snail based dye method.  
It should be noted that the method currently used to process the dye from the murex trunculus cannot be the method used in the days of Chazal of dyeing techeiles threads. This is for the following reasons:

1. The current method of extracting dye from murex trunculus involves removing a gland from the snail, which would involve the melacha of gozeiz, removing part of a living creature. (According to many poskim, one violates this also by removing part of a creature that has since died.) Clearly, this could not have been the method of removing the dye from chilazon in earlier days, as can be proved from the Gemara (Shabbos 75a) since no mention is made of this prohibition in the Gemara, although it mentions other prohibitions.
2. Another objection is based on the fact that it can be demonstrated from the Gemara that the removing of the dye liquid from the chilazon kills it, although one would prefer that the chilazon remain alive for as long as possible. However, in the process used to remove the dye from murex, the snail can remain alive for several hours after the process is complete.

Neither of these problems necessarily disproves murex trunculus as the source of techeiles; they simply demonstrate that the current method is not the one used by Chazal. It might be true that there is an alternative method for extracting techeiles that was discovered today that was not used in the days of Chazal for some unknown reason.

3. A third problem with the current method of using murex trunculus requires an introduction. At the time of the Gemara, there were unscrupulous individuals who sold threads dyed with a coloring called kla ilan. This coloring is not kosher as techeiles and therefore someone wearing it on his tzitzis would not fulfill the mitzvah of wearing techeiles. According to the Aruch, kla ilan is indigo, a vegetable dye that has a blue color. Thus, the Gemara was concerned about someone selling indigo-colored threads as techeiles threads to an unsuspecting buyer. The Gemara describes a test that can be used to check whether the threads are kla ilan or techeiles, by testing the threads for colorfastness, whereby kla ilan would fade, whereas techeiles would remain fast. However, if the dye produced from murex trunculus is indigo, and the substitute is also indigo, how could a chemical test for colorfastness be used to determine what was the source of the indigo?

 

Regarding your three concerns over the Murex as the chilazon of Hazal:
 

1) Gland Removal not part of Gemara's description:
It is not clear to me why the Gemara proves that gland extraction was not part of the process.  The Gemara talks about "petzia" which R. Herzog says refers to cracking open something hard (e.g. the shell of the Murex).  The Gemara talks about "disha" squeezing the snail.  Now, though there is no explicit mention of extracting the gland, let us not forget that the procedures being discussed in the Gemara are in reference to melachot of Shabbat and not to serve as an explicit "guidebook".  Perhaps cutting out the gland simply does not fall into a specific melacha - once you break the shell you have killed the animal, cutting the gland out would not constitute anything more forbidden than cutting your chicken meat at your Shabbis lunch, but squeezing it to extract the dye would be as forbidden as squeezing your tea bag at dessert.  
 

In any case, though Aristotle (384 BCE-322 BCE) describes that extraction of the gland, he states that for smaller specimens they would simply break the shell and squeeze the whole animal without bothering to extract the gland, it being to laborious a task - and thus, extraction is not necessary but simply more effective.  (See attached).  As such, the Gemara could very well have ignored gland extraction either because it is not a melacha or since it is not essential.
 

2) "The dye is better from the live snail than from it dead":
The Talmudic statement that "the dye is better from the live snail than from it dead" precisely describes the Murex physiology.  For indeed, we must extract the dye from a live snail, the procedure then eventuating its death is of no consequence to the dye quality since we have indeed extracted it already.  The Gemara states that if the snail was already dead and THEN you try to extract the dye, the quality will be questionable.  Indeed, we performed an experiment, wherein we killed some snails, and then extracted the dye on 15 minute intervals AFTER their death.  The results showed that as time went by the quality was severely reduced until the dye was no longer viable.  This was explained physiologically, since the dyestuff from the Murex is composed of two components extant in the gland - (1) the dye precursors, (2) the dye enzyme (purpurase).  The enzyme acts on the precursors upon exposure to oxygen (i.e., when the gland is squeezed).  The purpurase however deteriorates in a short amount of time subsequent to the death of the snail.  So, if one tried to squeeze the gland AFTER the snail was long dead, the purpurase would no longer exist to act upon the dye precursors.
 

3)  Chemical tests:
The question regarding the chemical tests in the Gemara to distinguish Kela Ilan from Tekhelet is not a simple one.  Chemists have found themselves at odd to explain the nature of the tests.  Nevertheless, it should be clear that the tests are to show that the fake stuff will fade as opposed to the real stuff which will stay fast upon being subjected to the procedure.  We have performed the tests and found that the Murex dye does not fade and as such passes the test of the Gemara.  The only question is why doesn't the test cause the plant based indigo dye to fade?  Several solutions for this have been offered, basically we don't the exact procedure that the ancients used and their could have been a significant difference between the process and the chemicals used in the plant based procedure versus the snail based dye method.  
