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‘SHANA MEUBERET,” “THEORY OF OTHERS ;,
and
The Origin of the Christian Ecclesiastical Calendar

Abstract. The 19-year cyclic epact-based calendar with an annual 11-day shift could have
been used by the Alexandrian church since the third century. It was used by the Western
Church for about 10 centuries, until 1582, within the 532-year Dionysian cycle, and it is still
used by the Eastern Orthodox Church. In 1979, analyzing the Ethiopic Easter tables, Otto
Neugebauer suggested that this calendar originated within the Alexandrian Jewish com-
munity. This paper describes the Jewish calendar that Neugebauer had anticipated.

A calendar, known in rabbinical literature as O°TR NWYW (‘theory of others’), is also
based on an annual 11-day shift. It is mentioned in the Tosefta and four Talmudic tractates,
but has been grossly misunderstood at least since the time of Rabeinu Chananel and Rashi
(both of 11" century), because over the years the meaning of the term NT21VM MW
(‘shana meuberet’) has changed. Though its present meaning is a Jewish intercalary year,
its initial meaning in the second century was a Roman (Julian) leap (bisextile) year. Ac-
cepting this, the ‘theory of others” immediately becomes intelligible and recognizable as the
cyclic calendar with an annual 11-day shift, though in some important points it differs from
the Alexandrian Church calendar. The author of the ‘theory of others,” the famous Rabbi
Meir (fl. 130-150), was a convert to Judaism and scion of a noble Roman family, possibly a
remote descendant of Nero and thus of Julius Caesar.

As part of a new reading of the ‘theory of others,” we explain that the term M2°Y 07
(“Yom Ibbure’) meant Iyar 30, and advance a conjecture that the term 1713°9 TN (‘Or
Ibburo’) meant Nisan 30. The former is a direct analogue of the /eap day in the Julian
calendar.

‘Theory of others’ was likely meant to be an emergency calendar for use during a time of
persecution, likely at the time of the Bar Kochba revolt, 132-135. Later, it may have been
practiced by the Babylonian communities in Nehardea and Pumbedita until the mid-fourth
century. That some Jewish communities indeed followed an epact-based calendar at some
time in their history was stated by a Jewish leader, Hai Gaon, in his 992 epistle.

‘Theory of others’ might have been a local adjustment of the epact calendar used by the
Alexandrian Jewish community centuries before Judean King John Hyrcanus could have
been the first to introduce the epact-based calendar in Judea, which provoked a Pharisaic
revolt in 94-88 BC, described by Josephus in the Jewish Antiquities.

Keywords: Otto Neugebauer, Epact calendar, Alexandrian Church, Tosefta, Rabbi Meir,
theory of others, shana meuberet, Julian leap year, Yom Ibburo, leap day, King John Hyr-
canus, Pharisaic revolt of 94-88 BC, Flavius Josephus.
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Introduction

The contemporary Jewish calendar is based on counting the Molad (monthly
calendar conjunction of the moon and sun) and has a fixed 19-year intercalation
cycle 3-6-8-11-14-17-19, counted from Molad BaHaRaD (Molad Tishrei) in the
year 3761 BC (further denoted as JE, Jewish Epoch). The discussions about its
origin have been going on for at least a thousand years.

The head of the Talmudic ‘Sura’ Academy, Saadia Gaon (d. 942), in a 927
treatise, claimed that the contemporary Jewish calendar had been used since the
Exodus (literally: ‘from Mount Sinai’), though the precise meaning of his state-
ment is widely debated.’

Later sages took a more cautious position. The head of the Talmudic ‘Pumbe-
dita’ Academy, Hai Gaon (d. 1038) not only criticized Saadia Gaon’s opinion,” but
also, in a 992 epistle, wrote:

TITIR NPOY UMK MY 7T 70D RYW 112D 3D DMK 0D DOV URY L

5oY TR TYM 7IAWRa o1 UM OYw whmt nm 955 mpn 11awna
3 TSen 1'ea

We know that already the first sages did not intercalate according to this order and ordered us to be
aligned with the calculation of tekufot [and to add] in every lunar cycle of 235 months one hour and
485 parts to the calculating of time according to the lunar months, to get 19 solar years, and, at the
end of a lunar cycle, the molad will fall 2 days 16 hours and 595 parts later in the week as the one at
the beginning of the lunar cycle.

The passage is difficult. Though the ‘tekufot’ are the equinoxes and solstices,
the attributes of a solar year, it is not immediately clear who were ‘the first
sages’ and what ‘this order’ was. The numbers decide the matter. The expression
‘2 days 16 hours 595 parts’ discounting the number of weeks points uniquely to
6939d 16h 595p, which is the length of the 19 year cycle (29d 12h 793p * 235)
based on Moiad. From here, the meaning of the second number ‘1 hour and 485
parts’ becomes transparent — it can only be the difference between 6939d 16h
595p and 6939d 18h, where the last number is exactly 19 Julian years. Thus, Hai
Gaon acknowledged that at some time in Jewish history, the Jewish (lunar)
calendar was aligned with the 19-year cyclic Julian calendar. Such a calendar is
historically known — it is the epact-based calendar. The Alexandrian Church be-

1 Though Saadia Gaon’s book is no longer extant, it could be 1727 790 (Sefer Hahakara),
mentioned by Abraham bar Chiyah Savasorda in T12¥T 790 (Sefer Halbbur), (published by
H. Filipowsky, London 1851), 96-7.

2 It seems that the only direct quotation of Saadia Gaon was preserved in Sefer Mizvot LeKaraim,
see M. M. Kasher, 79 7N (Torah Shiemah), NY 1954, 43. The quote means that Jews
started computing their holidays at the time of the Exodus. However, Hai Gaon, in one of his let-
ters (7bid, p. 50), attributes to Saadia Gaon a stronger statement: that the ‘contemporary calendar,
with postponements and cycle of intercalation, comes from Mount Sinai.” Hai Gaon disagreed
with this and suggested that Rav Saadia said it in defiance of the ‘epicoros’ (karaites).

3 Asquoted by Araham Bar Chiyah in Sefer Halbbur, 97.
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gan to use a 19-year cyclic epact calendar for computing the Easter full moons in
the third century. Otto Neugebauer credited Demetrius, Bishop of Alexandria
in 190-232, for introducing an epact calendar into Church practices. Still, Neu-
gebauer was convinced that the calendar originated within the Alexandrian
Jewish community:
And we now also see how the Jews in the Diaspora in Alexandria regulated their “lunar” calendar
during the first centuries of our era. The fierce antagonism against Judaism which is evident in so
many ways in our texts guarantees that the data of the Jewish feasts, in particular Passover, were

the actual data of contemporary Jewish customs — otherwise the whole construction of the Chri-
stian rules would be pointless.

The goal of this paper is to prove Neugebauer’s conjecture based on indirect
argument by showing that indeed a calendar identical to an epact calendar was
used, or at least discussed as one of the possibilities, by the Jewish sages of the
second century. This calendar is known in the Talmud as the ‘theory of others.’
It has been grossly misunderstood in the literature and, as a consequence, its
historical role has been underestimated. The goal is to recover it from oblivion
and to place it within a proper historical framework, illuminating Neugebauer’s
idea. The paper is organized as follows.

Part I is a thorough discussion about the ‘theory of others.” Section 1 points
to the moment in the Jewish history when the fixed calendar took the place of
empirical practices. Section 2 introduces the ‘theory of others’ and lists a num-
ber of rabbis and modern scholars who tried to rediscover its rational. Sections
3-4 provide a new reading of the ‘theory of others,” based on the original mea-
ning, rediscovered here, of the term ‘shana meuberet.” Section 5 clarifies the
term “Yom Ibburo.” Section 6 proves that the ‘theory of others’ was a calendar
with an annual 11-day shift, while Sections 7-8 discuss its differences from and
similarities to the calendar of the Alexandrian Church. Sections 9-10 discuss the
remaining nuances of the ‘theory of others.’

Part I1 is more speculative. Section 11 talks about possidble Alexandrian origin
of the ‘theory of others.” Sections 12-13 trace its possible evolution during the
third and fourth centuries. Section 14 conjectures on the Aisforic circumstances
under which the ‘theory of others’ was born. Section 15 conjectures that the ‘theo-
ry of others’ could have been practiced in the Babylonian Talmudic academies of
Nehardea and Pumbedita till the miud-fourth century. Section 16 discusses when
the ‘theory of others’ was forgotten. Section 17 summarizes our findings.

4 O. Neugebauer, “Ethiopic Easter Computus,” Oriens Christianus, 63 (4), 1979, 102.

s



150 Belenkiy

PART I: “THEORY OF OTHERS’
as a JEWISH EPACT-BASED CALENDAR

1. MID-SECOND CENTURY: A CRUCIAL FACT

Talmudic tractates B(avli) Rosh Hashanah (further: RH) 19b and B. Arachin 9b
inform us of a Baraita relating a dispute between an anonymous Tanna® and Rab-
ban Simon ben Gamliel concerning the length of the additional (thirteenth)
month inserted in the Jewish intercalary year:

7 g 'y e W W B 174 I Y S g
How long is the intercalated month? Thirty days. Rabban Shimon ben Gamliel says: a month.

The word W7 (‘month’) contraposed to ‘30 days’ could mean here either a
‘month of 29 days’ or a ‘generic’ month of either 29 or 30 days. The latter reading
was advocated by Rashi in his commentary on B. Arachin 9b:

27D RN T
DUWYW 17T 0D 1A ATaWND 17 930 Yh YNna YannT YpInT R 29

Rav Huna, who interprets the Mishna as referring to two separate issues, is of the same opinion as
Rabban Shimon ben Gamliel, that [an intercalated month is] sometimes 29 and sometimes 30
[days].

Both interpretations suit our purpose. The conclusions, however, are striking.

If this were an empirical calendar, then the beginning of any month (an inter-
calary month in particular) would have to be decided by accepting the testimony
of two witnesses, each of whom, independently, had seen the new moon. The dis-
pute marked a complete break with that practice. The only way to handle this is-
sue is to recognize that in the mid-second century, either a fixed calendar replaced
a partially empirical calendar or there was a transition from one calendar system
to another.

Another immediate corollary is even more striking. Rabban Shimon ben Gam-
liel argued for a 29-day intercalary month, which unequivocally proves that the
Molad system (with its 30-day intercalary month) was not in use during the Mish-
naic period.

Finally, it is impossible to construct a viable cyclical system by a/ways intercala-
ting a 29-day month. This means that the disputants did not debate a general rule,
but rather a particular situation. We will come back to this point later, in Sections
11 and 14.

5 Anonymity implies that it was either Rabbi Nathan or Rabbi Meir. They were expelled from the
Talmudic Academy at Usha, Galilee, and their names were excluded whenever laws were cited.
See B. Horayot13b.
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2. “THEORY OF OTHERS’ IN THE TOSEFTA AND TALMUD

The Tosefta, a corpus of the Jewish Oral Law, rival to the Mishnah, was composed
c. 200 by Rabbis Chiya and Hoshaiah. The Tosefta closely corresponds to the
Mishnah, with the same divisions into six sedarim (‘orders’) and subsequent
masekhot (‘tractates’). It is mainly written in Mishnaic Hebrew, with some
Aramaic. At times, the text of the Tosefta agrees nearly verbatim with the
Mishnah; at others, there are significant differences. The Tosefta augments the
Mishnah with additional glosses and discussions though sometimes it contradicts
the Mishnah in the ruling of Halakha (Jewish law), or in declaring in whose name
a law was given. The Tosefta was neglected for many centuries, until it appeared
in print in Venice in the 16™ century. The first critical editions were published by
Moshe Shmuel Zuckermandel in the 19™ century; the one printed in Pasewalk,
Germany, in 1880 is considered standard and we shall quote from it.
The first chapter of Tosefta Arachin (1:8-11) records a number of different
calendar opinions, from which we now need only the last part (1:11):
ST O3 ROR 70 N0 PR
27D @37 AT A RUR NrY Y0 mIwn UR PR

NOR MOR ORTY 707 WRT P PR MNND ¥y pIOPR OEIR O
S WM — N3N AW TR ONY L Ta%3 OO YO

Atzeret (Shavuot) always occurs on the same weekday as Yom Hanef [day of waving of the sheaf].
Rosh Hashanah always falls either on the same weekday as Yom Hanef or Yom Ibburo.

And Others say: from Atzeret to Atzeret and from Rosh Hashanah to Rosh Hashanah — 4 days
only, though in a shana meuberet [lit: pregnant year] — 5 days.

The first two lines explain the expression “Yom Ibburo,” which will be discussed
at length in Section 5 and Appendix 1. Note that “Yom Ibburo’ appears here as a
special day — not as the 30" day of each Jong (30-day) month, as has often been
understood.

The last two lines are known among historians as O™ MR MW (the ‘theory of
others”). Remarkably, this theory was repeated later, in four tractates of the Baby-
lonian Talmud: B. RA 6b and 20a, B. Sukka 54b, B. Shabbat 87b, B. Arachin 9b.
Even more remarkable, its author can be uniquely identified as the famous Rabbi
Meir (fl. 130-160), disciple of Rabbi Akiba and Elisha ben Abuyah. Rabbi Meir,
said to be a convert from a noble Roman family related to the Emperor Nero,’
was second in authority during the era of Rabban Shimon ben Gamliel and was ci-
ted in the Mishna anonymously, as ‘others,’ because of his arguments with Rabban
Shimon.*

6 M.S. Zuckermandel, RNDON ( Tosefta), Pasewalk, 1880, pp. 543-4. The text and translation can
be found also in S. Stern, Calendar and Community, Oxford University Press, 2001, 159.

7 B. Gittin 56a claims that Rabbi Meir was a descendant of Nero ("9 1731 7827) and therefore
was a member of Julius Caesar’s family.

8  B. Horayot 13b: 2 MR 7K1 72717 770X (“assigned ‘others’ to Rabbi Meir”).
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After the ‘close of the Talmud’ (c. 499), the ‘theory of others’ seems to have
been forgotten for more than half a millennium. The first comprehensive com-
mentators on the Talmud, Rabeinu Chananel Ben Cushiel and Rashi, took mIw
na2m (‘shana meuberet’) in that passage to mean an intercalary year of 13
months.

Rabeinu Chananel Ben Chushiel (d. 1053) of Kairouan (Tunisia) wrote:

qOM TR RYM AR RYR 7Y 7303 PR D [R20 W WRN L ORIM 13T

T2VT WA NO2WN0 RAT ORT .07 T IRW? [NPNN2W ] PRI O T 1M
il i B e -2 i e s i B8 0 i el ek A R e 0, SR e R G )

Namely, each year always has one 30-day [month] and one 29-day [month], which give 354 days.
Take out [50 weeks] to leave 4 days. And if it is Meuberet, the month of Ibbur is 29 days, of which
28 [are 4 weeks] and 1 day is left, thus 5 days.

Rashi (Rabbi Shlomo Yitzchaki, d. 1105), a sage from the French city of Troy-
es, explained the ‘theory of the others’ as:
R7H TR W 7o g7y MR R OT0RT T [R20 MW WRD 0]

Y AN OM° 0D N2 oYY nWInnnY 73397 T9m 9700 Ton IR
ooan wh Ywn onwnn

MMM IRIT MVY R NIWA TN WO 3373 OR "D N3OR" 09
o' MUY 7 00 AR RYD AR WAD WY ONw 1awn MW nawa
017 FTN2TR 19T 7T N¥M) 0O91aw o710 oTwnm MIRD whwm

1 179 AW S0 W 1YY 1D 0MY S TTYIRN N3N MY N arY’ 1"
SRR O DYYW 0UWaw

[Others] say that all months are always one 30-day and one 29-day, like the order of the molad of
the moon, that always renews at the end of 29.5 days, adding up to 59 [days] in two months.

If we now determine [Rosh Hashana] on Sunday, next year it will be on Thursday, since the calcu-
lation of 12 months, one 30-day and one 29-day, is 354 days; of which 350 are full weeks. Thus it is
postponed 4 days.

We add [for Shana Meuberet] a 29-day month, which causes a further postponement of 1 day
from full weeks.

Summarizing what both sages said:

1. The regular Jewish calendar year (of 12 lunar months) must contain 4 days
discounting the number of weeks. The only reasonable number is 354 days.

2. The Jewish intercalary year (of 13 months), must contain 5 days discounting
the number of weeks. The only reasonable value would be 383 days.

However, Rashi’s immediate successors, the Tosafot, were unhappy with that
explanation. The idea of 30- and 29-day months following each other leads to an
average 29.5 day month, while the (contemporary for Tosafot) calendar month
was 29 days, 12 hours, 44 minutes and 1 part. Moreover, the 13™ month, which
could compensate for the disparity if it were of 30 days, would only aggravate the
problem if it were of 29 days! Therefore Tosafot began looking for a way to ac-
count for the missing days:
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179290 PR T30p7 ["72Y3 01 T ROR" 77T ,254 71010 ,R20 It WRT 'O
@@ 29 7 POWT '3 PO MITYMA OY o*OYT Y11 TNV W NR
"oh "PIw PRTNY O°PYNT RN KON 170 NYND MW RPT RPRT' D
0w wow TV AR O MWW MY 0PYT TINM NNY TINY 7Y U
9 2vmp RY Y90 "Y1D3 RAYT 1172 "IWMY MIW O"WHY 0V 019 1P ovponm

[He] thinks that one does not intercalate the month due to need, and they all follow the Moladot;
and in Chapter 2 of tractate Arakhin a difficulty is posed: “there is a day of hours once every 3
years, and a day of Halakim once every 30 years,” since there are still 8 hours and 876 Halakim,
and the hours add up to 1 day at the end of 3 years, and the Halakim add up to 1 day at the end of

30 years; and the answer to the difficulty is that these are not counted, since they do not occur

every year.

By using a quote from tractate B. Arachin 9b, belonging to the Talmudic fifth
century sage Ravina, the Tosafot seem to recover 11 days — one day every three
years and one day every 30 years, but within a 30-year cycle, which makes their ar-
gument worthless, aside from the fact that 876 parts do not add up to one day in
30 years; only 864 do. Besides, the argument is obviously farfetched: Ravina’s sta-
tement is not necessarily an explanation for the ’theory of others.” Modern scho-
lars usually take it as a contrary statement, X3°37 717 #°prn (‘Ravina attacked
him’), which was directed against the ‘others.” Moreover, the two foremost scho-
lars of the Hebrew calendar, Chayim Zelig Slonimsky and Chayim Yehiel Born-
stein, were of the opinion that the second part of Ravina’s statement (one day in
30 years) was a later interpolation, made as late as the 9" century."’

The major problem is that the Tosafot did not suggest a viable algorithm to add
the missing days. The phrase: “and the answer to the difficulty is that these are not
counted, since they do not occur every year” is but a patch for the poor.

Later Tosafists seemed to lose grasp of the ‘theory of others’ completely. Tosa-
fot to Shabbat 114a"" says:

A WA YW TN NINPT ROV YT MM IR [2'7113 173%p naw vabm 1

757 72Y2 o 7T RDR MDY N3N 73 PR CTMRT ONRD RNR 7T
JF1DI07 RON2 '23 0" WOEn

Rabbi Yitzchak says that wherever the Mishna refers to two consecutive Sabbaths (= Shabbat
and Yom Kippur), it is according to Acherim [Others], who say that between Atzeret and Atzeret
there are always only 4 days, and this is explained in the Talmud in tractate Sukka (54b).

Rabbi Yitzchak, Isaac Ben Samuel of Dampierre, usually is referred to by the
initial letters of his name as R/ (Rabbi Isaac, d. ca. 1185), was one of the most im-
portant Tosafists and a leading authority among Franco-German Jewry in the se-

9 Strangely enough, Tosafot quotes Arachin 9b somewhat imprecisely, interpolating the words
173 NN’ [in three years] and ‘07117 [of parts).

10 Ch. Z. Slonimsky, 71337 *710% (Yesodey Halbbur), Warsaw 1852, 32 ftn, and Ch. Y. Bornstein,
DND 737 TN TTTV0 37 771900 (Makhioket Rav Saadyah Gaon u Ben Meir), Warsaw
1904, 130. Cf. S. Stern, Calendar and Community, 202-3.

11 Actually in the Mishna, 113a: “Fat of Shabbat is sacrificed on Yom Kippur that falls on Sunday,
but fat of Yom Kippur that falls on Friday is not sacrificed on Shabbat.”
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cond half of the 12th century. He seemed to believe that the ‘others’ were guilty of
neglecting the postponements of Rosh Hashanah, which effectively prohibited
Yom Kippur from falling on Friday or on Sunday. This is true though a minor
consequence of the ‘theory of others.” Rabbi Yitzchak, however, provided an im-
portant guess why the ‘theory of others’ could have lost a historical competition to
the so-called “four gates’ calendar, which is now in use: the former could not ac-
commodate the postponements, while the latter could.

Though Tosafot pointed to some difficulties in the established tradition, the
‘theory of others’ seemingly was forgotten for eight centuries. Only in the twen-
tieth century was it recovered from oblivion. Modern scholars of the calendar
unanimously accepted Rashi’s and Rabeinu Chananel’s explanation, though all of
them encountered serious difficulties in its interpretation. It is instructive to see
how they reasoned around it.

Chayim Yehiel Bornstein, in his seminal T"Rn 727 7183 777790 29 npiom [“A
Dispute between Rav Saadia Gaon and Ben Meir”] (1904), discussed the opinion
that it was exactly the calendar of ‘others’ that Ben Meir tried to reinstate in his
922-24 polemics against Saadia Gaon (see Section 16). Being obliged to discuss
the ‘theory of others,” Bornstein did not advance beyond Rashi. Having noticed
that the 383 days in the intercalary year (with a rigid 354 day regular year) implies
that the 13" month should have 29 days, he further observed that this data preclu-
ded forming a reasonable cyclic lunisolar calendar. For example, a 19-year cycle
would experience complete fiasco: by simple arithmetic, we get 6929 (354 * 19 +
29 * 7) days in the lunar cycle, while the Julian calendar has 6939% days in 19
years. The difference of almost 11 days shows that “this calendar has no meaning”
(PR 7D BINI 1D 713WN D), and the ‘theory of others’ seems completely
untenable."”

Later, in the article “Q7p "I M0*7D” [“Stories from older days”] (1908),
Bornstein tried to explain “Yom Ibburo’ but being unable to grasp its meaning
within the ‘theory of others,” ended with a suggestion that it was “Nisan 31,” an
imaginary day - a purely fantastic idea!"

The next effort to understand the ‘theory of others” was made by Zvi Hirsh Jaf-
fe, a friend of Bornstein, in his book 71297 112w MY [“History of the Calen-
dar”] (1931). Jaffe sensed that the theory must be operational. To find the 11
“missing” days, he suggested amending its first part to “nd 7"% 7" 172 PR
o' 1937Rn”7 (“between Rosh Hashanah and Rosh Hashanah is no less than

12 See Makhloket, 31 and note 1 there.

13 Ch.Y. Bornstein, o7p " mu770 (“Pleita Minni Qedem” ), in D. N. Gunzburg and I. Markon (eds.),
2077 LR.R 190, St-Petersburg, 1908, 91-93. Bornstein’s idea is obviously “far-fetched,” as Stern
justly remarked in Calendar and Community 159, note 11.

14 71037 [2@T n177 719 WA "33,(Qorot Heshbon Halbbur). Jerusalem: Drom, 1931, page 1
(not to be confused with page 17 of the introduction by Aleph Akavia).
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four days”), thus allowing a regular year to have 354 or 355 days, while an inter-
calary year would have 383 or 384 days.

But after this initial insight, Jaffe pursued in earnest the simplistic idea that
the year was counted from Rosh Hashanah to Rosh Hashanah without coun-
ting either “the first or the last days,” and discussed an imaginary reading of
the ‘others’ with “five’ instead of ‘four’ and ‘six’ instead of “five.””® Though his
insight regarding regular years is close to the true meaning of the ‘theory of
others,” he was unable to reevaluate the meaning of ‘shana meuberet.” The pri-
ce was extreme emendation of the text.

The insistence on amending the text as the only reasonable solution (Jaffe) and
fantastic elements in such a mundane thing as the calendar (Bornstein) are espe-
cially remarkable — they acknowledged a complete stalemate in this discussion.

In the last decade, two modern scholars have also tackled the problem.
Moshe Weiss, in the paper “0"31n YRT0° 12 IR 10°3” [“Nisan in which Is-
rael left Egypt”] (1995), was at a loss to explain the large discrepancy between
the modern lunar cycle and the ‘others’ as well. Suggesting the ‘others’ used a
month of 29.5 days to get exactly 354 days in the regular year, he further
acknowledged that this cannot be squared with 29 days added as the 13" month.
Then, calling the ‘theory of others” a “schematic” — and what calendar is not? -
Weiss advanced a peculiar argument: the Egyptian civil calendar of 365 days,
used by Ptolemy for his Chronological Canon, was also imprecise, but was, ac-
cording to Otto Neugebauer, “the only intelligent calendar that ever existed in
human history.” '°

Weiss, however, failed to explain how the calendar of ‘others’ was able to play
the same role in the Jewish history as the Egyptian calendar did in theirs. But, 7n-
ter alia, he suggested that the ‘theory of others’ was designed “for the place where
the true calendar was not known” (197 2771 1"RW @pn3)"” and this is similar to
our “emergency” theory (see Chapter 13).

Sacha Stern, in Calendar and Community (2001), after discussing the ‘theory of
others’ for a whole page, first suggested that “a calculated calendar of this kind
would hardly have been functional” and concluded that “it might represent a mar-
ginal opinion.”'®

This is the bottom line of a thousand years of efforts to recover the meaning of
the ‘theory of others.’

15 Ibid, page m. For this Jaffe even tries to find support in Mishnei Torah.

16 M. Weiss, D731 YRTW° 12 WYY 7073 (“Nisan SheYatzu Israel MiMizraim™), Bar-flan An-
nual,26-7, Ramat Gan 1995, 188, note 14 there.

17 Weiss, ibid, p. 189. The quote is taken from Tosefta Arachin 1:8.

18 See Calendar and Community, 159-60.
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3. THE TERM ‘SHANA MEUBERET’

To solve the puzzle, we suggest reevaluating the meaning of ‘shana meuberet’. It
could have meant a leap vear in the Roman (Julian) calendar (further: Julian leap
year), i. e., literally, a year ‘pregnant’ with one extra day. Then, according to the
‘others,” a Jewish calendar year, that overlaps with the Julian leap year, must have
five days discounting the number of weeks, i. e., 355 days, and hence consist of
seven 30-day and five 29-day months."

There is a variant reading. It is equally possible that in Talmudic times ‘shana
meuberet’ designated a leap Jewish year (of 355 days), which now is called ‘“tull’.
Which of the two meanings was assumed by the term ‘shana meuberet’ greatly de-
pends on the role of the word ‘only’ in the ‘theory of others’ (see Section 9). Noti-
ce that even when accepted as the Jewish Jleap year, ‘shana meuberet’ in the ‘theo-
ry of others” must be closely linked to the Julian leap year, overlapping it in a spe-
cial way.

The word ‘meuberet’ occurs in the Talmud in a number of places. Its precise
meaning, however, can be discerned only with difficulty. In one difficult passage in
B. Arachin 9b, on the same page that also deals with the ‘theory of others,” Rabbi
Mashrashia (fl. fourth century),” explained how it could have happened in the
past that there were ezght 30-day months in one year:

O7'Y MY M2 NN2I9R I NTTY A0 [(RUWNwn IR

For example, if it were ‘shana meuberet,” and the additional month [ibbur shana] was of 30 days.

It was tacitly assumed by Rashi and the Tosafot that the second part of this sta-
tement [‘ibbur shana was of 30 days’] is a gloss on the first part [shana meuberef].
However, it is clear that to get eight 30-day months, one cannot simply add an in-
tercalary month of 30 days to a regular pattern of long and short months with its
six 30-day months. Thus, Rabbi Mashrashia added a 13™ month of 30 days to
“shana meuberet” with its seven 30-day months.

To summarize: the expression ‘shana meuberet,” until at least the fourth centu-
ry, had to mean a Julian leap year or, alternatively, a Jewish leap year (of 355
days). The ‘chodesh ibbur’ (30 days) was a different entity, counted separately
from the rest of the year.

19 Ari Belenkiy, “Secret of intercalation: three Jewish calendar systems in the first centuries CE”
("FPEDY MINWRTT MIRNI 297 M3 MM WYY 1278 T10") in Proceedings of the
11" Conference on the History of Judea and Samaria (in Hebrew), ed. Y. Eshel, Tel-Aviv 2002,
pp- 275-86.

20 While speaking in the text after Ravina, who usually is placed in the end of the fifth century,,
Rabbi Mashrashia seems to come from the generation of the fourth century sage, Rava, since they
conversed several times (see Weiss 192, note 31).



The Origin of the Christian Ecclesiastical Calendar 157

4. ‘“THEORY OF OTHERS’ RECOVERED

Assuming that ‘shana meuberet’ refers to a Julian leap year, the ‘theory of others’
immediately becomes clear: it suggests adding a day (“Yom Ibburo’) to a Jewish
calendar year which overlaps a Julian leap year, thus allowing every fourth Jewish
lunar calendar year to contain 355 days.

Let us show that this system fits well into a 19-year cycle (with its seven interca-
lary and 12 regular years). First, notice that without adding an additional day eve-
ry Julian leap year, the calendar has in the lunar part only 6936 (354 * 19 + 7 * 30)
days, whereas the Julian solar calendar has 6939 % (365 /4* 19) days during the 19
years. To make the lunar calendar match the solar, we have to change the number
of days in the lunar part. In every 19 years there are, on average, 19/4 Julian leap
years.”! With these additional 4 % days added to the lunar calendar, we can get
6940 ¥ (6936 + 4 %) days in the lunar cycle.

We see that the 19-year lunar cycle is one day longer than the 19-year solar cy-
cle. Though the way to solve the problem is obvious (omit one day from the lunar
calendar), the ‘theory of others’ is silent on this. The reason for this silence will be
discussed below.

5. THE TERM “YOM IBBURO’

The ‘theory of others’ seems to be also silent on which calendar month must be
augmented by “Yom Ibburo’, an extra day; however, detailed study unveils the
facts. Having pointed to the annual 11-day shift for the Jewish festivals, ‘others’ al-
so specified in a succinct way when to add the extra day.

In Talmudic times, ‘Atzeret’ meant Shavuot (Feast of Weeks), the festival of
the giving of the Torah, which falls in the month Sivan and literally means “stop” -
stop seven weeks after “Yom Hanef”, the day of waving the sheaf on the eve of
Nisan 16. Saying ‘from Atzeret to Atzeret’ before ‘from Rosh Hashanah to Rosh
Hashanah’ necessitates the addition of one day in the period when the two inter-
vals overlap: from Rosh Hashanah to the following Atzeret, or in the months
Tishrei, Cheshvan, Kislev, Tevet, Shevat, Adar, Nisan, or Iyar. If a day were added
in Sivan, Tamuz, Av, or Elul, then between Atzeret and following Atzeret there
would be 355 days, while before the next Rosh Hashanah and the following Rosh
Hashanah, there would be only 354 days.

The second observation is that the omission of Passover in the statement of
‘others’ is too conspicuous — it implies that “Yom Ibburo’ was added somewhere
between Passover and Shavuot. Let us prove that “Yom Ibburo’ was fyar 30 (see
also Appendix 1).

21 Of course, every 19-year cycle contains either four or five leap years. However, four cycles, i. ¢.,
76 years, contain exactly 19 leap years.
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Tosefta Arachin 1:9 says:

T ' 9m RYY NS RY 83W3T WYY TURNa NPT YRw ones nnsy
7D TR0 T3WI "33 D NWWa OYinh 39 R0 awnna nvne YnoomaR
4919 7197 10 NI NINY YW 290 OPW 11T 7O IR DIRY RIN oYY

Atzeret falls either on the fifth, or on the sixth, or on the seventh [of Sivan], not earlier or later.
R. Yehuda said: if on the fifth — it is a bad sign; on the sixth — mediocre; on the seventh — a good
sign. Aba Shaul said: each time that we know [in advance] the day of Atzeret is good.

Between “Yom Hanef’ (Nisan 16) and Atzeret there must always be 49 days
(}797 @2 RYR 91 %Y 1°R) leading to the following three options. Atzeret on
Sivan 5 could have only meant both Nisan and Iyar had 30 days, which Rabbi
Yehuda considered a ‘bad’ sign. Atzeret on Sivan 7 could have only meant both
Nisan and Iyar had 29 days, which Rabbi Yehuda considered a ‘good’ sign.
Atzeret on Sivan 6, as it is nowadays, however suggests not that Nisan had 30 days
and Iyar had 29 days, as it nowadays, but vice versa. Let us prove this.

The second line (1M3°Y Q731 7T 4T3 RYR N9 Y0 MIWHD WRA PR) in
Tosefta Arachin 1:11 says that Rosh Hashanah might fall on the same weekday as
Yom Hanef (Nisan 16) — this is possible if both Nisan and Iyar have 29 days and
among the next four months — Sivan, Tammuz, Av and Elul — two months have 30
days. Therefore all four together have 118 days. As we shall see, any other number
leads to a contradiction. Note: the same weekday as Rosh Hashanah also would
be Iyar 1 and Iyar 29. Therefore, Nisan 30, if added, could not possibly fall on the
same weekday as Rosh Hashanah. To the contrary, Iyar 30 could fall on the same
weekday as Rosh Hashanah since there were exactly 119 days between them, and
this happens independently of whether Nisan 30 was added or not.

Moreover, if both Iyar 30 and Nisan 30 were added, then Rosh Hashanah
would be two days off “Yom Hanef”, and therefore Bornstein’s second interpreta-
tion (also adopted by S. Stern) of “Yom Ibburo’ in Tosefta Arachin 1:11 as the
“following day”* is untenable.

The assumption of constancy of the total length of Sivan, Tammuz, Av and Elul
(118 days) is a key for our argument. S. Stern® wonders at such an assumption,
asking “why other options were not considered”, “as would be expected of an em-
pirically reckoned calendar.” Though the calendar was nof “empirically reckoned”
as Stern’s own book testifies on virtually a// occasions, the “other options” indeed
must be considered.

If between Atzeret and Rosh Hashanah there were 119 or 120 days, then Rosh
Hashanah would never fall on the same weekday as Nisan 16 — even with both Ni-
san and Iyar having 29 days. If between Atzeret and Rosh Hashanah there were
117 days then, when both Nisan and Iyar had 29 days, Rosh Hashanah would

22 SeedTp " oD, p. 93, note 1, and Calendar and Community 159, note 11.
23 Calendar and Community 159.
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neither fall on the same weekday as Nisan 16, nor is there a good candidate for
“Yom Ibburo’.

Since sage Rava (d. 350) postulated (B. Sanmhedrin 10b): T12°% 072 WP
(“kiddush be on Yom Ibbur”), that is a special prayer (kiddush) ought to be said
on a flickering (leap) day (while general ruling forbids this on the 30" day of other
months), “Yom Ibburo’ kept its meaning until the mid-fourth century.

Our solution for “Yom Ibburo” also means that Nisan 30 was added only if
Iyar 30 were to be added. In a sense, the former anticipated the latter or, me-
taphorically, “gave [a green] light” to it. Thus Nisan 30 was 1132° 7R (‘Or
Ibburo’) which immediately signaled the exact day when Atzeret would occur.
This then is what Abba Shaul might actually mean in Tosefta Arachin 1:9.

Conjecture. The day 171279 TR (‘Or Ibburo’) was Nisan 30.

Remark. The idea of anticipation has been preserved in the modern rabbinical
calendar: the 30™ of the second month, Cheshvan 30, is added only if the 30" of
the third month, Kislev 30, is also added.

6. THE EPACT SYSTEM

Remarkably, the ‘theory of others’ is known in world history, though in disguise.
In one of his last papers, ‘Ethiopic Easter Computus’ (1979), Otto Neugebauer
described the calendar that could have been used by the Alexandrian church in
the fourth century.”* Ethiopic calendar tables were organized in 19-year cycles,
and 28 consecutive tables comprise a 532-year Easter table, the Dionysian cycle.
The dates and the weekday of the Easter full moon fix the year uniquely within the
Dionysian cycle. Since all of the Ethiopic tables came from fifteenth century scri-
bes, there were three candidates for the historic time period they describe: 1-532,
533-1064, and 1065-1596.

Uncertainty in the dating of these tables was broken due to a fortunate acci-
dent. In 1976, Ephraim Isaac published a catalogue of Ethiopic manuscripts in the
library of the Armenian Patriarchate in Jerusalem. Two manuscripts are related to
the Easter computus: one was a 19-year table, another — a 532-year table. The lat-
ter table contained a column with /ndictions, a count of the years in cycles of 15
years introduced by Emperor Diocletian c. 300. Since 15 is prime to 19 and 28, the
known indiction of the year allows fixing the year in a 532-year table uniquely
within 7980-year period. The indiction of the years in the Jerusalem manuscript
overlapped with those from the annual Festal Letters written by the Alexandrian

24 O. Neugebauer, ,Ethiopic Easter Computus, “ Oriens Christianus, 63 (4), 1979, 87-102. Or:
O. Neugebauer, Ethiopic astronomy and computus, Osterreichische Akademie der Wissen-
schaften, philosophisch-historische Klasse, Sitzungsberichte. Vienna: Austrian Academy of Sci-
ences, philosophy-history division, Proceedings 1979, Band (volume) 347.
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Bishop, Athanasius, from 328 to 373. This allowed Neugebauer to date the frag-
ment of the table to 310/1-367/8.”

The significance of the Ethiopic calendar tables for this discussion stems from
the fact that, unlike Athanasius’ Festal Letters, they contain not only the dates for
Easter, but also the dates of all major Jewish festivals (see Appendix 2), and Neu-
gebauer was convinced that the tables (and the underlying calendar) had their ori-
gins in the Alexandrian Jewish community. In Greek and Medieval Latin literatu-
re, the system was given the name epact, which meant zhe age of the moon in days
with respect to some fixed date.

The civil calendar used in Alexandria during the Roman period, known as
the Alexandrian calendar, from the time of Caesar Augustus, was a combina-
tion of the old Egyptian calendar and the Julian calendar. In the latter, all the
months except February have 30 or 31 days, and the additional 366" day is
February 29. In the Alexandrian calendar, all the months had 30 days, and the
extra, epagomenal 5-6 days were tacked on at the end of the year, in August.
The first day of the Alexandrian civil year, Thoth 1, usually began on August
29, except in the years preceding Julian leap years, when an extra, 366" day
was added to the previous civil year on August 29, making the year start on
August 3D

The Alexandrian church adopted the simplest epact calendar with an 11-day
shift. The Easter full moon each year moved, with regard to the Alexandrian
calendar, 11 days forward; in the intercalary year, they were additionally moved up
30 days.”” According to the Ethiopic calendar tables they were on:

10, 2918, 7, 26,15, 4,23, 12,1, 20,9, 25, 17,6, 25,14, 3, 22

where dates higher than 24 (in italics) stand for the seventh month, Phamenoth;
dates lower than 24 belong to the eighth month, Pharmouthi; and the 13" month
Elul 1I is intercalated before the beginning of years counted by the pattern 3-3-2-
3-3-3-2 from the first year of Diocletian, 284 (= JE -3 mod 19), or by the pattern
3-2-3-3-3-2-3 from JE.

Seven intercalary months add up to 210 days, whereas nineteen 11-day shifts
comprise only 209 days. The cycle was restored by moving the Easter full moon
down by 12 days in the last year of the cycle. In medieval literature, the 12-day
shift was called ‘saltus lunae’ — literally, the ‘jump of the moon.’

25 In the paper in Oriens Christianus (p. 101), Neugebauer displays only a seven-year fragment,
while in the book (p. 100) he speaks of the 59-year fragment.

26 E.G. Richards, Mapping Time: The Calendar and Its History, Oxford: Oxford University Press,
1998, 157.

27 After establishing the date of Passover and its day of the week, it is easy to find the date of Easter.
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7. ‘THEORY OF OTHERS’ vS. ALEXANDRIAN EPACT CALENDAR

The epact calendar, in principle, is equivalent to the ‘theory of others.” Indeed, an
11-day shift forward with respect to the Alexandrian calendar year of 365 days
leads to a 354-day lunar calendar year. This is exactly what the ‘theory of others’
suggests in its first part: the festival in a regular year follows the previous one by
four days, 50 weeks being discounted. The same 11-day shift in the Alexandrian
civil leap year of 366 days leads to a lunar calendar year of 355 days. This is exactly
what the ‘theory of others’ suggests in its second part: a /leap year makes a five day
separation, 50 weeks being discounted.

There is a nuance, however. Because Rosh Hashanah in the epact calendar fell
no earlier than September, and thus was always /ater than the Alexandrian 366"
extra day (August 29), the only way for the Alexandrian Jewish community to
keep the 11-day shift uniform for all Jewish festivals from Rosh Hashanah to Pas-
sover was to add the 355" day to the lunar calendar before Rosh Hashanah, but
close to it; for example, in the preceding month of Elul, which regularly contained
29 days. This is what we see in the Ethiopic calendar tables.”

The addition of an extra day to Iyar immediately spoils this uniformity of Je-
wish festivals within the Alexandrian calendar: there will be only 10 days differen-
ce in between two consecutive festivals of Shavuot, though between two consecu-
tive Rosh Hashanah, still 11 days. It means that the addition of an extra day in Iyar
was oriented, not toward the Alexandrian calendar, but toward another one. The
only civil calendar with the 366" day close to Iyar that comes to the mind is the Ju-
lian calendar with its leap day on February 29.

The Julian calendar is the only one known to respect a uniform 11-day shift
with Yom Ibbur in Iyar (and later in Adar). This means that the ‘theory of others’
was tied to the major Roman calendar system and thus was independent of the
Alexandrian epact calendar.

8. DID IT START AS A 30-YEAR CYCLE?

Because the ‘others’ are silent about ‘saltus lunae,” let us look for another calen-
dar with an annual 11-day shift that does not need it. The closest is a 30-year cycle.
Subtracting 11 days each year, with the addition of 30 days in the intercalary years,
after 30 years (with 11 intercalary years) one comes to the same starting date.

28 In the Ethiopic tables, and, likely, the calendar of the Alexandrian Church, between Rosh Hasha-
nah and the ‘Passover feast’ (Nisan 14) there were always 190 days, so the intercalary month in the
lunar calendar was Elul II. The system of intercalations of the second Elul goes back to the an-
cient Babylonian calendar. The 190 stands for 177 + 13 days. The 177 days before Nisan 1 show
that the previous six months included three long months and three short months. See “Ethiopic
Easter Computus”, 97.
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The 30-year cycle is known in history: it was championed by one Eastern
church, as implied by the Sardica Document, submitted by a bishop of Antioch to
the Sardica Council in 343 AD.* The bishop apparently tried to prove that Jews
used a 30-year cycle and - stretching his intentions beyond the text in our hands —
argued that this cycle was preferable to the Alexandrian calendar. In that docu-
ment, the dates of Easter full moons (Nisan 14) are parallel to Jewish Passovers
for the 16 years after 328; these dates coincide, except for cases when Passover fell
before the vernal equinox, in early March.

One cannot conclude from a 16-year period whether Jews actually used a 30- or
a 19-year cycle, or whether the latter was a part of the Molad or the Epact system.
The Antiochean bishop could have heard that Jews had used a 30-year cycle in the
past, prior to the 19-year cycle. The bishop could have assumed further that the
former cycle had been in use as long ago as the time of Jesus; therefore his propo-
sal 30

To reiterate, the Sardica Document hints only that a 30-year cycle might have
been in use by the Jews sometime before 343. The fact that the bishop was unable
to point with certainty to the date of Passover in 344, suggests that not only was a
19-year Epact used, but that a ‘saltus lunae’ was anticipated in that leap Julian
year.

9. THE WORD ‘ONLY’ IN THE ‘THEORY OF OTHERS’

‘Only,’ a seemingly accidental word in the first part of the statement about regular
years, could indicate the cycle behind the ‘theory of others” and the true meaning
of ‘shana meuberet.” There are two ways to read it, and each has its own problems.

In de-emphasizing ‘only,” the ‘theory of others’ sounds like a trivial statement
about the length of the Jewish regular and leap years with NO need for a ‘saltus
lunae.” This speaks strongly in favor of a 30-year cycle Epact calendar, where, after
30 years, the Jewish date would fall on the same Julian date without any ad-
justment. With this reading, ‘shana meuberet’ can designate either the Jewish leap
year or the Julian leap year. The only feature missing in the former case is an
indication of how often Jewish leap days have to be inserted.

29  First analyzed by E. Schwartz, Christliche und jiidische Ostertafeln, Berlin, 1905; cf. Calendar and
Community, 124-132.

30 Ch.Y. Bornstein, aided by his great intuition, supported (though with a 20-year delay) the idea of
a 30-year cycle used by the Jews in the beginning of the fourth century; see his 3”711 0* 29
(‘Ibburim veMahzorim’), HaTequfa, 20, 1924, 319. His arguments, however, were purely Talmu-
dic: references to Ravina’s words in B. Arachin 9b and the 60-year calendar sent ¢. 240 by Shmuel
Yarchinai to Rabbi Yochanan (B. Hu/in 95b), where the “60” is nothing more than “double 30,”
yet divisible by 4, and thus a frue cycle, independent of the position of the first leap year. What
Bornstein missed was the relationship of Shmuel’s activity with that of Rabbi Chanania.
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In emphasizing ‘only’ in the first part, its omission in the second part (about
leap years) indicates that there are times when a Julian leap year of 366 days does
not meet a Jewish year of 355 days, but meets a year of different length, likely of
354 days. This implicitly points to a masked ‘saltus lunae’ and speaks in favor of a
19-year cycle. This interpretation suggests that the ‘Julian leap year’ is the only
true meaning for ‘shana meuberet.” With this, the system of ‘others’ becomes
complete, except for an indication of how the ‘saltus lunae’ should be applied.

10. ‘SALTUS LUNAE’ IN THE 19-YEAR CYCLE

If the Jewish authorities did use the 19-year cyclic calendar with an annual 11-day
shift in practice, one has to explain what they did with the ‘saltus lunae,” because
there is no place for a year of 353 days in a calendar that has Iyar (Adar) as the
only variable month. The only solution is that the day was dropped, not in the last
year of the cycle, but in any Julian leap year of the cycle: for example, the 30™ day
in Iyar (and later in Adar) simply was not added.

There is another way to implement a ‘saltus lunae’: intercalate a month of 29
days once in a cycle. This could have been exactly what Rabban Shimon ben Gam-
liel suggested in his dispute with Tanna Kamma. Therefore the ‘theory of others’
could have been the major Jewish calendar in the mid-second century.

II. ROOTS AND BRANCHES:
‘THEORY OF OTHERS’ THROUGHOUT HISTORY

While the similarity between the ‘theory of others” and the Epact system of the
Alexandrian Church is firmly established, a direct link is missing. Otto Neugebau-
er believed that the Alexandrian Jewish community could have had a pattern for
both. Let us look at another feature that makes both calendars similar: an interca-
lation pattern. :

If our identification of Hai Gaon’s ‘first sages’ as Shmuel Yarchinai and Abaye,
sages of the third and fourth centuries, is correct, then the ‘theory of others’ could
have been practiced in Babylonian communities as well. Let us trace the semi-
visible signs of the ‘others’ through Jewish history after the second century.

11. THE INTERCALATION PRINCIPLE

The Alexandrian Church calendar shared with ‘others’ the same principle of
intercalation of the 13" month. Indeed, Tosefta Sanhedrin 2:7 lists opinions of
four rabbis:
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One intercalates the year only if the Tequfa misses most of a month. And how much is most of a
month? 16 days. R. Yehuda says: two-thirds of a month. [Which is:] 20 days. R. Yose says: compu-
te the year and if it misses (1) 16 days before Pesach — intercalate it; (2) 16 days before the Chag -
do not intercalate it. R. Shimon says: Even if it misses 16 days before the Chag — intercalate it.

The Talmud (B. Sanfedrin 13b) adds to the four opinions an opinion of
‘others™
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Rashi, in the commentary to B. Sanhedrin 13b, interpreted this passage as follows:

According to Others [intercalation is necessaryj, when Tequfat Nisan falls on Nisan 16. But if it
falls on Nisan 15, the month is not intercalated, but to Adar is added 1 day to have 30 days, so that
the Tequfa falls on Nisan 14 as it needs to be in order that the Tequfa falls into the waxing moon
in Nisan and the new Tequfa quarter begins with Nisan 14, so that the Pesach sacrifice and the
whole Pesach holiday will be done in the new Tequfa quarter [season].

Hence ‘others’ argue for intercalation if Tekufa Nisan was missing Nisan 14. If
the Tekufa was supposed to fall on Nisan 15, to avoid intercalation, ‘others’ pro-
posed a trick of adding an extra day in Adar, Adar 30, which would place the Te-
kufa on Nisan 14 and would not require intercalation. But effectively, for ‘others,’
Nisan 14 was the boundary for intercalation. The same basic principle was upheld
by the Alexandrian Church.

Indeed, Nisan 14 is what the Christian Church calls the ‘Easter full moon.” In
the mid-third century, Dionysius, Bishop of Alexandria in 250s, argued that Easter
Sunday must be celebrated after the equinox. But already in the late third century,
Anatolius of Alexandria, later Bishop of Laodicea (d. 283), in his Paschal Canon,
IIL, written c. 270, citing Philo of Alexandria and Josephus Flavius, emphasized
that ‘Jews of old’ had observed the ‘equinox rule,” and therefore the Easter full
moon itself must follow the f:quinox.‘32

31 Zuckermandel, Tosefta, 417. Deciphering this Tosefta will be the subject of another paper.
32 See Eusebius, the Church History (HE 7.20 and 7.32.15-17). Anatolius places the equinox on
Phamenoth 26 = March 22. The Alexandrian church computed the date of the vernal equinox in
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There is no positive data to confirm whether or when the Alexandrian Jewry
observed the ‘equinox rule’ and what the latter actually meant. However, the Tal-
mud mentions several Alexandria-related episodes that can shed some light on
their calendar.

An interesting episode is recorded in the Palestinian Talmud, Y(erushalmi)
Erubin 21c:
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Rabbi Abahu went to Alexandria and they raised lulavin [palm branches] on Shabbat. Rabbi
[A]mi heard and said: who will bring them Rabbi Abahu every vear? Rabbi Yose sent them a
message: even though we wrote to you the dates of the festivals, keep the customs of your fathers,
whose souls are at rest.”

Rabbi Ami (a disciple of Rabbi Yochanan) and Rabbi Abahu lived in the
late third century. Rabbi Yose probably lived at the same time or slightly later.
It is clear that the Alexandrian Jewish community kept a different calendar
than the Jews in Eretz Israel. The fact that they raised palm branches on the
first day of the Feast of Tabernacles (which fell on Shabbat) shows that Rabbi
Abahu informed them of the exact time of Rosh Chodesh.* Therefore, in the
late third century, the calendar of Alexandrian Jewry was different than the
Molad calendar.

This story suggests that the Alexandrian Jewish community could have practi-
ced an epact-based calendar, which was different from the Molad calendar practi-
ced by the Jewish community in Eretz Israel. We do not know, however, when the
Alexandrian Jews began using the epact-based calendar and how well it was origi-
nally adjusied to the true moon positions.

All we know about the calendar of Alexandrian Jewry is that it was linked to
the Alexandrian calendar. A letter from Peter of Alexandria, a would-be Alexan-
drian bishop c. 300, defines the boundaries of Passover in terms of the local spring
months, Phamenoth and Pharmuthi:

They [Jews] celebrate [Passover] by necessity twice in Phamenoth and once every third year in

Pharmouthi; f()r7 it is from the beginning even before the advent of Christ, that they have plainly
always done s0.” e

This means that c. 300 in Alexandria, Nisan 14 fell as early as Phamenoth 10.
Let us show that the intercalation cycle of the Alexandrian Jewish community

the third-sixth centuries from Ptolemy's Syntaxis (Almagest) as shall be discussed in a separate
paper.

33 Cf. Calendar and Community, 173. On p. 174, Stern suggests that a fixed calendar was sent.

34 Rabbi Yose’s remark could mean that the Alexandrians, knowing exactly the day of Rosh
Chodesh Tishrei and of the first day of Sukkot, decided to cancel the celebration of the second
day.

35 Cf. Calendar and Community, 72; and further discussion.
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might have been established at the turn of the first century BC. Indeed, at that
time the old Egyptian calendar, with a 365-day year, slipped away from the vernal
equinox: one day every four years. After Augustus’ reform in 26 BC, this motion
was checked and the vernal equinox was thought to fall on Phamenoth 29 (March
25). Assuming that initially the intercalation principle was identical to what was
claimed later by the Alexandrian Church, that is Nisan 14 (Easter full moon)
could not fall prior to the vernal equinox, we have to explain how, historically, it
could slip down by 19 days. This could have happened if at some point the lower
boundary for Nisan 14 was set to Phamenoth 10. Counting back 76 years from 26
BC, the year of Augustus’ reform, points to 102 BC, the beginning of the tenure of
Judean King Alexander Janneus (103-76 BC), who had strong ties with Egyptian
Jewry. It is plausible that at that time the Judean and Alexandrian intercalation
principles were synchronized, but later the Jewish Alexandrian system eroded,
being attached to the old Egyptian calendar.

This guess is supported by the chain of events surrounding the 94-88 BC Phari-
saic revolt against King Alexander Janneus. In an unprecedented incident, Phari-
sees invited the Seleucid King Demetrius III Eukerus to overthrow Alexander
Janneus (Jewish Antig., 13:376). The only rational explanation for inviting a fo-
reign king to replace a native one is that the Pharisees viewed the replacement of
the Molad calendar by the Epact-based calendar as national treason. Indeed, the
former calendar, which they had learned about in the Babylonian exile, represen-
ted in their eyes, authentic Jewish practice. Seleucid kings used the old Babyloni-
an calendar with Macedonian names for the months, and the Pharisees saw in
them a reliable partner.

The fact that during the revolt the Jewish crowd threw citrons at King Janneus
(Jewish Antig., 13:372) shows that they did not think the day for the Feast of
Tabernacles was assigned correctly. Indeed, King John Hyrcanus (d. 104 BC) is
known to have broken his life-long alliance with the Oharisees at the end of his
life. A remark in the Jewish Antiquities that on the death of King Alexander Jan-
neus (d. 76 BC), his widow, Queen Salome Alexandra, “reestablished old Phari-
saic practices, according to the traditions of their forefathers, which her father-in-
law, Hyrcanus, abrogated” (Jewish Antig., 13:408), certainly refers to the calendar
practices. Therefore, after a short period (c. 104-76 BC) of practicing perhaps
another epact-based calendar, Judean Jewry returned to the Molad calendar.

If King John Hyrcanus borrowed the calendar from the Alexandrian Jewry,
then the latter had practised the epact-based calendar since at least 104 BC — in
line with Neugebauer’s conjecture.

36 Josephus Flavius, Jewish Antiguities, 13:352-5, brings a story in which Egyptian Jewish leaders
warned Cleopatra against conquering Judea as she would make all Egyptian Jews her enemies.
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12. LATE SECOND — EARLY THIRD CENTURIES

Let us list the calendar references in the Talmud from the lips of the third century
sage, Rabbi Sim([l]ai, and show that they can be interpreted in terms of ‘others.’
First, we see that during the tenure of Rabbi Yehuda ha-Nasi, Adar took the
role of the variable month, played until then by Iyar. According to the same page
of the Talmud (B. RH 19b) where Rabban Shimon ben Gamliel argued for the in-
tercalation of ‘a month’ (29 days), Rabbi Sim[l]ai testified that in the past the Bet
Din allowed the pair of Adar I and Adar II to be cither both long (30+30), both
short (29+429), or one long and the second short (30+29).
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Contrary to Rav Nachman Bar Hisda, testified Rabbi Sim([]ai that, in the name of Haggai, Zacha-
ria, and Malachi on two Adars, that if they wanted both long- do, if they wanted both short - do,
and if they wanted one long and another short — do. And this way they behaved in the Diaspora.
But in the name of our Rabbi they said: ‘Always one long and another short until you are infor-
med that Rosh Chodesh was fixed in the Land of Israel on time’[i. e. on the 30" day of the past
month.] They sent to Mar Ugba [a message]: ‘Adar adjacent to Nisan is always short.”

The third option is for a regular intercalary year. The second option could
reflect the ‘saltus lunae’ in Adar 1, i. e., intercalation of a 29-day month, the pro-
posal of Rabban Shimon ben Gamliel as explained above. The first option points
to an intercalary leap year within the Epact system, with an extra, 355" day added
in Adar II.

It is unclear how long this version of the ‘theory of others’ survived because
later sages said that, according to our rabbi (Rabbi Yehuda ha-Nasi? Rav
Arikha?), the first two options were forbidden. The ban on the second option
(29+429) means that saltus lunae could no longer be applied using an intercalation
of 29 days, as Rabban Shimon ben Gamliel suggested. ;

The ban on the first option (30+30) is more puzzling, yet it was confirmed by a
later, c. 250, statement (B. RH19b):
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They sent a message to Mar Ugba: Adar adjacent to Nisan is always short.

We can guess why this happened. In the time of Rabbi Yehuda haNasi, mes-
sengers were sent to Babylonia to inform them of the date for Rosh Chodesh. The
most vulnerable (closest to Rosh Chodesh) of all festivals, aside from Rosh Has-
hanah, was Atzeret (Shavuot) and it was.decided to permanently fix Nisan and Iy-
ar. Nisan was fixed at 30 days and a new problem arose — four 30-day months in a
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row, from Shevat to Nisan, if the second Adar was added, and “Yom Ibburo’ was
added as the 30" day of the first Adar.

Clearly the sages did not want to have four long months in a row. But how
could they further handle the infercalary leap years, which came as often as seven
times every 76 years?

13. “YOM IBBURO’ IN ELUL

The only way to avoid four 30-day months in a row was to play the Elul option. In-
stead of two long Adars, the sages may have used the scheme 30+29 for the
Adars, while Elul of that year became long. B. RF{19b states that:
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Said the Rabbi: the addition of an extra day to Elul [instead of Adar] was not done since the days
of Ezra. It was not done — since it was not needed; thus if it is needed — we can make Elul full,”

Though during every 76 years there could be seven occurrences of four long
months in row, the Talmud (B. RH 20ab, 21ab) speaks about only four cases in
which the month Elul was made long. These four cases occurred during the gene-
rations between Rav (Rabbi Arikha) (d. 247) and Rava (d. 340). Therefore, we
must explain three additional cases when Adar II was made short. The answer is
obvious from what we have already learned — such a circumstance could come
from manipulating the ‘saltus lunae’ by placing it in any /eap year of the 19-year
cycle.

14. BACK TO THE SECOND CENTURY

The academic argument in Section 1 between Rabban Shimon Ben Gamliel and
the anonymous Tanna shows that the ‘theory of others’ most likely originated at
the Talmudic academy in Usha, Galilee, where Rabban Shimon and Rabbi Meir
taught in the mid-second century. However, several pieces of evidence point to an
even earlier period — the time of the Bar Kochba revolt, 132-135. The first is histo-
rical: Rabbi Meir began calendar activity during the leadership of Rabbi Akiba, a
strong supporter of the Bar Kochba revolt. The second is substantial: the simplici-
ty of the ‘theory of others,” especially without the ‘saltus lunae’ feature. Both ar-
guments are backed by activities of another sage, Rabbi Chanania of Nehardea.

37 An immediate remark, WT712 VYPTPIT R WA WRY YpYpn avm 1M T RO
M7V, “But it will make uncertain [spoil] the day of Rosh Hashanah!” was answered by: “it is
better to spoil Rosh Hashanah than all holidays.” If “all holidays” here means Passover and Atz-
eret, then the answer is concerned with a violation of the basic formula of ‘others’: “from Atzeret
to Atzeret and from Rosh Hashana to Rosh Hashana, 4 days only.”
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Tosefta Megilla 2:5 tells of the simultaneous journeys of Rabbi Akiba to
Nehardea and of Rabbi Meir to Asia 73w NR 7297 (‘to intercalate the year’).
Because intercalation outside Eretz Israel was formally prohibited, and because a
rank-and-file messenger was enough to announce the addition of 30 days, the ex-
pression 13w NR 1227 regarding the above journeys of the Jewish leaders must
mean something different. S. Stern remarks: “the purpose of these journeys is so-
mewhat unclear, as it would have been perfectly possible and normal to intercala-
te the year in Palestine.”

We suggest that the journey could mean only one thing — a break with the old
tradition and the establishment of a new one. Accordingly, the above expression,
MW MR 39, in this context must mean not an addition of a month, but a for-
mula of how to add “Yom Ibburo’ in the Julian leap years.

The last argument has support from another source. The Palestinian Talmud
(Y. Ketubot 2:6) hints that the misfortunes that befell Shmuel Yarchinai (d. 250),
a sage from Nehardea, a Babylonian city, stemmed “from the same sin as commit-
ted by another rabbi from the same city, Chanania (7 *fIR 13 777377 NRUT N
L' mIwn R T27YYW W), On the other hand, we know from B. Berakhot
63a that Rabbi Chanania intercalated years and fixed months (3271 O"0 733D
o°wr). This suggests that two techniques were involved, but considered
separately: adding one day (22w 7237) and adding a month (271 »13APY).

Because Shmuel Yarchinai had come forward with a 60-year calendar table
(which is a double 30-year cycle), and moreover, explicitly equated (B. Eruvin
56a) the solar year with the Julian year — a major benchmark in the ‘theory of
others,” one can reasonably expect that Rabbi Chanania used the 30-year cycle
within the ‘theory of others’ or just neglected ‘saltus lunae.” There is little difficulty
required tc imagine that Rabbi Chanania learned the ‘theory of others’ from
Rabbi Akiba on the latter’s visit to Nehardea. Accepting this, the only reason for
such a hasty teaching was to prepare Jews in the Diaspora for an emergency
situation, such as when the Bet Din ceased to function, for example, during the
last year, 135, of the Bar Kochba revolt. The ‘saltus lunae’ could have been drop-
ped to keep the calendar from being too complex. :

We also know from the Palestinian Talmud (Y. Sanhedrin 1:2, Y. Nedarim
7:13) that messengers from Eretz Israel sent by Rabban Shimon ben Gamliel
stopped Rabbi Chanania’s calendar practices. Again: a messenger means a change
of the calendar. As we suggested in Section 10, Rabban Shimon could have ordai-
ned a strict implementation of ‘saltus lunae’ and, therefore, a 19-year cycle.

38 Calendar and Community, 238.

39 Stern (Calendar and Community, 258, ftn. 166) is right in his guess that Julian year “may have
been instrumental in setting his 60-year schedule of intercalations” — the Julian year is an impor-
tant part of the ‘theory of others’ and of any other epact system.
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15. WHICH CALENDAR WAS PRACTICED
IN NEHARDEA AND PUMBEDITA?

The subsequent fate of the ‘theory of others’ is not very clear. We know about
the staunch opposition of Rabbi Yochanan, head of the Bet Din (c. 220-250) at
Tiberias (a Jewish political center in Eretz Israel and seat of the Jewish Patriarch),
to Shmuel Yarchinai’s calendar. Rabbi Yochanan also sent two messengers to
Asia concerning some calendar matters (B. Sanhedrin 26a).
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R. Hiyya Bar Zarnuki and R. Simeon Ben Jehozadak once went to Asia to intercalate the year.
They were met by Resh Lakish, who joined them, saying, ‘I will come and see their procedure.’

This could mean another change to the calendar; therefore, it is impossible to
say in which form the ‘theory of others’ could have been used, or if it was used at
all in Eretz Israel after 220. But it could have been practiced in Babylonia —in Ne-
hardea, and later in Pumbedita where Rav Judah, Shmuel’s disciple, taught. Since
the head of the Talmudic academy in Pumbedita, Abaye (d. 339), declared the
importance of a 28-year cycle, and therefore of a Julian year, he was surely in fa-
vor of the ‘theory of others.” His colleague, Rava (d. 350), could have also follo-
wed the ‘others’ since he used the expression “Yom Ibbur’ in a salakha. But in the
post-Rava era, in 358/9, the Eretz Israel sage, Hillel Bar Yehuda, decided in favor
of the Molad system and at this point the academy in Sura attained predominance.
Ravina, a sage of Sura (fl. 5" century), already speaks about the ‘theory of others’
as something alien. Rav Ashi, another man of Sura, the ‘editor’ of the Talmud, has
obliterated any essential vestige of the ‘theory of others’ in the Talmud, except for
several cases when it was quoted in conjunction with another halakha.

16. WHEN WAS THE ‘THEORY OF OTHERS’ FORGOTTEN?

Giving comment to Arachin 9b, Rashi allowed himself to correct the ‘others’

MIPVIMURY ROR RI7IND O 0R" 77

TN DT TV RYR 1T 77 12 1RT RWWD W19 NPR (77007 1D Uhna
Y T 73 PRT RIWT RPMHM TIXY RYR] UOMT NN P90 PR OMMY Y
TR ROR

Why do [‘others’ hold] “in order”? Clearly the difference is just 4; while they should say as follows:
one intercalates the month [only] because of need, and it follows that the difference is only 4.

Rashi is wrong — the difference is sometimes five days, not four, while ‘in order’
must mean an application of an 11-day shift. It seems that neither Rashi (d. 1105)
nor Rabeinu Chananel (d. 1053) received the authentic tradition for the ‘theory of
others” and led everyone after them astray. It is interesting to spot the precise
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moment when the true meaning of the ‘theory of others’ was lost from the Jewish
world.

Though Hai Gaon did not mention it explicitly in his 992 letter, it was implied,
as we discussed in the Introduction. A partial answer to the above question comes
from reading the documents pertaining to the 922-924 dispute between Saadia
Gaon of Baghdad and Aaron Ben Meir of Tiberias. The dispute was the subject of
Bornstein’s 1904 book, with the exact quotation from the extant pieces of the ori-
ginal letters found in the Cairo Geniza.

At one point, according to Bornstein, the Jewish sages of Baghdad who vied
against Ben Meir suggested that the latter wanted to restore in practice the ‘theo-
ry of others.” Bornstein’s commentary is singularly important as it shows the depth
of misunderstanding of the ‘theory of others’ by a foremost scholar of the Jewish
calendar:

2"99N W NR WY ,0°Y397 nYTapn Imnia PRD 13 D 73T YT
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When it became known that Ben Meir, in opposition to the Babylonian sages, made intercalary

year 922 ‘deficient’ [of 383 days total] and said that between it and the next year there are six days

(Bornstein: according to our tables — five); and about non-intercalary year 923 that it is ‘normal’

[of 354 days] and between it and the next year there are five days (Bornstein: according to our

tables — four). A rumor quickly passed through the camp (Bornstein: with no regard that year 924,

according to Ben Meir, must be “full” [of 355 days]) that he wants to make all intercalary years

‘deficient” and make all common years ‘normal,” as was the opinion of ‘others,”: between Passover

and Passover and between Atzeret and Atzeret four days only, while in the intercalary year —

five.

Remarkably, in the text of the letter of the ‘Babylonian sages’ there was no de-
finite reference to the ‘theory of others,”' perhaps because half of the text is not
extant. However, accepting Bornstein’s interpretation, his last remark, with no
regard that year 924 according to Ben Meir must be full’ [of 355 days], implies
that the Jewish sages in Baghdad did know that 924 was a Julian /feap year, and
therefore, according to the ‘others,” must be ‘full.” The sages also sensed that Ben

40 Makhioket 32, last paragraph. Our comments are in brackets. There was no reason for Bornstein
to quote the ‘theory of others’ incorrectly (Passover instead of Atzeret), unless he was thinking of
aleap day in Adar.

41 Ibid, p. 80, ftn. 2. In the extant pieces of the text of the second letter (2) the sages discuss the
possibility of two consecutive years being separated by seven or even ejght days. The last number
is astonishing since neither the modern Molad system nor the ‘theory of others’ allow for more
than seven-day difference!
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Meir applied ‘saltus lunae’ in the intercalary year 922 — the ‘unwritten rule’ discus-
sed above."

Therefore, the true meaning of the ‘theory of others’ never died in the eastern
part of the world. In his 992 epistle, Hai Gaon chose not to mention it explicitly by
name, probably being unwilling to discuss the change in the meaning of ‘shana
meuberet.” In another hundred years, its first meaning was completely lost, at least
by the European Jewish community.

17. SUMMARY

1. In the second half of the second century, the Jewish community in Eretz Israel
used a fixed calendar, as seen from the dispute between Rabban Shimon ben
Gamliel and the anonymous Tanna in the Baraita quoted in B. RH 19b and
B. Arachin 9b.

2. The term ‘shana meuberet’ originally meant the Ju/ian leap year.

3.‘Theory of others’ suggested adding in such a year an extra (leap) day to the
regular lunar year of 354 days. At first, the 355" day (‘Yom Ibburo’) had been ad-
ded every fourth year as Iyar 30; later, as the 30™ day of Adar II.

4. ‘“Theory of others’ is identical in principle to the 19-year cyclic epact calendar
used by the Alexandrian Church since the third century. The difference was in the
position of the leap day, which the Church inserted in the fall while ‘others” added
in the spring.

5. ‘Saltus lunae’ seems to be absent in the original ‘theory of others.” However,
the difficulty largely disappears when we stress the word ‘only’ in the ‘theory of
others.” The Church applied ‘saltus lunae’ always in the end of their 19-year cycle,
while the ‘others’ seemingly proposed to apply it in any Julian leap year, by skip-
ping Iyar 30.

6. Retrospectively, in the above Baraita, Rabban Shimon ben Gamliel could
have argued for implementation of ‘saltus lunae’ by intercalating a 29-day month.

7. ‘Theory of others’ was introduced by Rabbi Meir as an emergency calendar
at the time of Bar Kochba revolt, 132-135.

8. The 992 epistle of Hai Gaon confirms that the Jewish community in Babylo-
nia used a variant of the ‘theory of others’ in the time of the ‘first sages’ who sett-
led in Babylonia: Rabbi Chanania and Shmuel Yarchinai of Nehardea.

9. The reason for the Pharisaic revolt against King Alexander Janneus in 94-88
BC, given by Josephus in the Jewish Antiguities, suggests that his father, King John
Hyrcanus, introduced an epact-based calendar in Judea. If the King switched to the

42 In the beginning of the third letter (1) that Bornstein brings, ibid., p. 87, there is an accusation
against Ben Meir's plans: N72%90 MW Y2 791 oon wnn mows mw 9O Y 1eTom
P20 [TWW :1°"1WIT3] - as though he intended to add five days after every regular year, and
[Bornstein: six] every ‘shana meuberet.” These words raise a difficulty though much of the text is
missing.
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calendar of the Alexandrian Jewish community, then the latter used an epact-based
calendar from at least 104 BC — in line with Otto Neugebauer’s conjecture.

10. Every time messengers were sent outside Eretz Israel concerning calendar
matters, an important change of the calendar system is implied. The Talmud re-
ports four such events, which took place in c. 135 (journeys of Rabbi Meir and
Rabbi Akiba), c. 150 (messengers from Rabban Shimon ben Gamliel to Rabbi
Chanania), c. 220 (in time of Rabbi Yochanan), and ¢. 300 (Rabbi Abahu’s visit to
Alexandria).

11. The Talmudic references admit the possibility that the ‘theory of others’
may have been used by Jewish community in Judea and Galilee as late as 220, du-
ring the tenure of Rabbi Yehuda ha-Nasi. However, it could have been abolished
in Eretz Israel in favor of the Molad system immediately after his death, when
Rabbi Yochanan assumed the leading role in Tiberias Academy.

12. The addition of an extra day (“Yom Ibburo’) in Elul four times at the turn of
the third-fourth centuries could have been an effort to prevent the occurrence in
the Spring of four long (30-day) months in row (Shevat-Adar-Adar-Nisan). It also
could have been an attempt to adjust the calendar in Eretz Israel to the Alexan-
drian one, following Rabbi Abahu’s trip there.

13. The (Antiochian?) 19-year Jewish intercalation cycle in the Sardica docu-
mentremained unfinished, because the exact place for ‘saltus lunae’ was unknown
to the Christians.

14. The ‘theory of others’ could have been practiced in the Talmudic academies
at Nehardea and Pumbedita at least until the mid-fourth century. The memory of
it was adequately retained until the tenth century. Later, its original meaning was
lost. It could have lost a historical competition to the so-called “four gates’ calen-
dar, which is now in use, since it was too rigid to accommodate the postponements
of Rosh Hashanah.

15. One can only guess when the meaning of ‘shana meuberet’ changed, but the
following scenario is plausible. With postponements of Rosh Hashanah imposed
upon the Molad system, a special word had to be coined for the 353-day year, but
there was no convenient inversion for the word ‘meuberet’ [‘pregnant’]. This had
dramatic philological consequences. ‘Shana meuberet’ slipped into its current
meaning of the Jewish intercalary year, while the year of 355 days acquired a new
name, shelemah [full], leaving for years of 353 and 354 days the names chaseral
[deficient] and kesidra [normal].

16. Not being concerned with these particularities, the Alexandrian Church op-
ted for the epact calendar with the ‘saltus lunae’ fixed at the end of the 19-year cy-
cle and used it in this form since the third century. Circa 532, Dionysius Exiguus
introduced the Alexandrian calendar within the 532-year cycle for all of the Chri-

43 First discussed in Ari Belenkiy, “A Unique Feature of the Jewish Calendar — Dekhiyot,” Culture
& Cosmos 6 (1), 2002, 3-22.
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stian Church on the authority of a (spurious) Nicean decree.* The Catholic
Church used it continuously until the Gregorian Reform of 1582, and the Eastern
Orthodox Church still uses it.*
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APPENDIX 1. SOLUTION FOR “YOM IBBURO’ AND ‘OR IBBURO’.

Tosefta Arachin: 1:11

Atzeret (Shavuot) always occurs on the same [weak]day as Yom Hanef.

Rosh Hashanah always falls either on the same [week]day as Yom Hanef or as
Yom Ibburo.

‘Others’ say: from Atzeret to Atzeret and from Rosh Hashanah to Rosh Hasha-
nah — 4 days only, though in a shana meuberet [lit: pregnant year] — 5 days.

Tosefta Arachin 1:9

Atzeret falls either on the fifth, or on the sixth, or on the seventh [of Sivan], not
earlier or later. R. Yehuda said: if on the fifth — it is a bad sign; on the sixth — me-
diocre; on the seventh — a good sign. Abba Shaul said: each time that we know [in
advance] the day of Atzeret is always a good sign.

“Rosh Hashanah on Yom
haNef”& “Atzeret on Sivan 77

“Rosh Hashanah on Yom Ib-
buro”& “Atzeret on Sivan 6”

“Rosh Hashanah on Yom Ib-
buro” & “Atzeret on Sivan 57

“Yom HaNef” = Nisan 16

“Yom HaNef” = Nisan 16

‘Yom HaNef” = Nisan 16

Nisan 29 days Nisan 29 days Nisan 30 days
‘Or Ibburo” = Nisan 30
Iyar 29 days Iyar 30 days Iyar 30 days

“Yom Ibburo’ = Iyar 30

“Yom Ibburo’ = Iyar 30

Atzeret on Sivan 7

Atzeret on Sivan 6

Atzeret on Sivan 5

“Good sign” “Mediocre sign” “Bad sign”
Sivan 30 days Sivan 30 days Sivan 30 days
Tamuz 29 days Tamuz 29 days Tamuz 29 days
Av 30 days Av 30 days Av 30 days
Elul 29 days Elul 29 days Elul 29 days

Rosh Hashanah: Tishrei 1
161 days from “Yom haNef’

Rosh Hashanah: Tishrei 1
162 days from “Yom HaNef’
119 days from “Yom Ibburo’

Rosh Hashanah: Tishrei 1
163 days from “Yom HaNef’
119 days from “Yom Ibburo’

44 See “Ethiopic Easter Computus,” p. 100.
45  Gregorian Reform of the Calendar. (1983) Proceedings of the Vatican conference to commemo-
rate its 400" anniversary. Edited by G.V. Coyne, M.A. Hoskin, and O. Pedersen.
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TABLE 1.“YOM IBBURO’ = IYAR 30, ‘OR IBBURO’ = NISAN 30.
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“Table XIX”

Figure 2. A “Jewish” part of a “XIX” Ethiopic Easter table. In column 1: the number of the
year within the cycle; in column 2: epact; in columns 3-6: dates of Rosh Hashana (m), Yom
Kippur (yk), Sukkot (tb), and Passover feast (p). Passover feast’s dates in ifalics correspond to
month Phamenoth, in regular style — to month Pharmouthi (where Phamenoth X = March X-
4 and Pharmouthi Y = April Y - 5), with Phamenoth 25 = March 21 as the earliest Easter full
moon (p) in line 16. The intercalation pattern is 3-2-3-3-3-2-3 from 3761 BC. (From O. Neu-
gebauer, “Ethiopic Easter Computus,” Oriens Christianus, 63 (4), 1979, p. 94).
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