The last intercalation

Some remarks on the Persian calendars

The main source mentioning the last intercalation in the
Sasanian times is B&roni’s accounts in his early work on the
chronology of ancient nations, the Vestiges of the Past
Centuries, and also in his later masterpiece consisting of an
encyclopedia of astronomical sciences, the Canon Masudicus.
However under the pretext that there is a contradiction in
Beéroni’s accounts as he has given two different “dates” for the
same alleged intercalation, i.e. in the reign of Yazdegird I and in
that of Péroz, the historical existence of the intercalary cycle in
the Persian calendric system has been thoroughly discredited. It
IS surprising to see the non-attentive reading of Béron1’s
accounts of the intercalation of the Persian calendar in its
history; and, moreover, if we review most of the modern authors
on the subject, their lack of familiarity with both the Perso-
Aryan vision and the elements of Persian calendars is
astounding.

In his Chronology, Béront draws forth his account from the
Mazdayasnian books which treat of the calendar of Persian
festivals?, and also from the set of astronomical tables of the
Persian astronomers, the Zig 7 Sahriyaran® ; his account is not a
mere translation of Persian texts, but it is often accompanied by
a commentary that could be used as a basis for a mathematical
assessment. In his Canon, Béroni summarizes his previous
account while correcting some minor errors.

The present article deals with the question of the last
intercalation made by Persian astronomers as described by
Beroni.
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2 For example, in the first chapter on the nature of day and night (1.3), he
refers to the author of the Zig 7 Sahriyaran Sah as for the beginning of the
day at midnight.
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8 1. Perso-Aryan calendars are anchored in a double helix
structure which reflects the connection between Daéna (Pers.
den) ‘religion, vision’ and XSafra (Pers. sahr) ‘royal power,
Kingdom’.

8 1.1. The calendar pertaining to Daéna represents Time as a
harmonious course, and the time unit as a constant year
consisting of 12 months of 30 days each and 5 additional days;
then the starting point of this year form of always 365 days
length moves in succession, through all the seasons.® The first
month is called Dabus (Cappadocian AaBovoa, Persic Day), that
is, the creator, Ahura Mazda —in later times, it was considered as
the 10" month of the year. The five additional days (Pers.
Panzag, Andargah =~ énayouévamv) are placed at the end of the
9" month, Spenta Armaiti (Capp. Zovdapoa, Pers. Spendarmed).*

1y = 365¢

The year with no intercalation serves religious purposes, and
the calendar of the festivals is related to it; it is referred to, by
the Persian astronomers, simply as the “calculatory” or
“calculated” year (usmurdig)®. The later authors on the Persian
calendric system take the religious year of the Persians without
intercalation as the “civil” year, and the civil year with
intercalary month(s) as the “religious” year. One source of
confusion is this that they assume that the Persian 365-day
calendar must have been borrowed from the Egyptian calendar,
and the Egyptian fixed 365-day year was called, for example by
the Roman author Censorinus (3™ Century) in his De Die Natali
(Chapter 18: on various calendars of the ancient world), the

3 Before the coming of the Dagna Mazdayasni the length of the year was
360 days. The Persians attributed this year form to the hero-kings who bore
the title paradata (Pers. pesdad). We find the same form in use by another
branch of the Aryans, the Gulish (called by Muslims the Kafir). See my
« Imra, le dieu des Gulois », Er, 2002.

4. Cf. VD 184 andar panzag da vahistoist kii hamaspasmédém 1 mah
spendarmed andar yazi$n ud niyayi$n ud dron saxtan né $ayed x'andan. c& én
panz roz az mah judag dast ested. con az abestag T nikadum pedag:

aat aétahe panca ayara hamaspadmaédaém paiti ratiim spantayd
armatois manho noit frasravayoit.

5, Cf. Dk iii, M 402 ud rdoz-vihézagig 1 xVad ast han 1 uSmurdig sal 6z ud
kar abar ndogroz ud mihragan ud abarig jasntha kahvan ast T az bundahisn.



“civil” year.6 However, E. Dulaurier, in his essay on the Armenian
chronology, understood the sacred aspect of the annus vagus.’

8 1.2. The religious calendric year was in continuous use,
from remote antiquity, in different parts of Aryan lands, side by
side with different calendars pertaining to X8a6ra, having their
years lunar, luni-solar or solar.® Persians, in Achaemenian times,
used a lunisolar calendar with the 19-year cycle; it can be
inferred from Darius’ Béstlin inscription. In the Sasanian times,
two year-forms were treated by Persian astronomers, and each
one had its own use in Persia (Eransahr), that is, the tropical
year and the sidereal year.’

As for the first year form, the Dénkird describes it as the
time during which the annual seasons complete their course: the
original season of the year is spring, when the sun reaches the
first asterism of Aries (the first point of Aries), which is Perispar
—the vernal equinox.’® The first paragraph quoted by Béroni,
from the books of the Persian Magi, is this:

“The Persians who [from the remotest time] intercalated their
years, marked out the four seasons of the year by their months,
because of their nearness: Fravardin-mah was the first [month]

6 ... cum primo die eius mensis, quem vocant Aegyptii @wvboi,

caniculae sidus exoritur. nam eorum annus civilis solum habet dies CCCLXV
sine ullo intercalari. Censorini De Die Natali Liber, F. Hultsch, Lipsiae,
1867, 38.

7« L’année vague fut ... une institution essentiellement sacerdotal,
appropriée aux cérémonies du culte ; et elle se maintint, consacrée par une
pensée religieuse qui voulait que chaque féte passat successivement a tous les
jours de 1I’année, et que chaque jour fiit sanctifié¢. On ne saurait douter que les
Egyptiens et les Perses n’aient bientot connu la quantité dont elle devance
I’année tropique, et appris, a un moment donné, a la raccorder avec le
véritable état du ciel. » Edouard Dulaurier, Recherches sur la chronologie
arménienne, Technique et historique, Paris, 1859, 3.

8 . The old Indians also used two kinds of calendars, one for sacrificial
purposes (kdrman- nt. ‘act ; rite as sacrifice, etc.’), and the other for civil
calculation (sam-khya- f. ‘reckoning, numeration, calculation ; number’). Cf.,
for example, the statement of Garga quoted by Somakara in his commentary

of Jyotisavedanga of the Yajurveda and of the Rgveda, 5 : ast = TNt AgrT

FHHY HITHT: FIH AT T8 IS T See also Bal G. Tilak, The Orion or

researches into the Antiquity of the Vedas, Bombay, 1893, 30-31 ; G.
Thibaut, « On some recent attempts to determine the antiquity of Vedic
civilization », Indian antiquary, xxiv 1895, 98.

% . As for the lunar calendar, see my “A Persian « Lunar » Calendar
according to the Annals of Hamza”, Er, 2010.

10 Dk iii, M 403 ud sal T zaman-vih&zagig T az salan T vas hamenid 6z
abar kar T az rdz abar hangaman 1 sal cahar handaxtag. sal hangam bun vahar,
han 1 ka x"ar$ed 0 fradum x'ardag 1 varrag, 1 ast perispar, rased.



of summer, Tir-mah the first [month] of autumn??, Mihr-mah the
first [month] of winter, and Day-mah the first [month] of
spring.”?

In the Book of the Crown, written by a Persian scribe of the
8" century, some customs of the Persians during the two
seasonal festivals of Mihragan in the month of Mihr and Nogroz
in the month of Fravardin have been described —seemingly
according to the book Evéen-namag. Béroni’s account is
confirmed by this description:

“It is a duty towards the king to offer him presents on the
occasion of Mihragan and Nogroz, because these two festivals
mark the two seasons of the year. Mihragan occurs at the
beginning of winter and the cooling season, while Nogroz marks
the introduction of the heating season, however the latter is
accompanied by circumstances which are not found in the first:
especially the welcome of the new year, the commencement of
the tax-collection, the nomination of [government] agents, the
transfer [of the staff], the minting of silver and gold coins, the
cleaning of fire-temples, the pouring out of water, the
consecration of offerings, the construction of buildings, etc.”*

As the Persians reckoned their year as 365 days, its beginning
continually receded by a quarter-day every year from spring
equinox; then they added the quarters of a day in every 120
years as one complete month, when it has summed up thereto —
the Romans added one day every fourth year (“leap” year). Then
Nogroz remained around the summer solstice with the accuracy
of more or less one month.

1 In Persian Tirmah also means the season of autumn. In the Sahnama,
when describing the throne Tagdes, Firdost said thus (S, M 7.154-158) :
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1y =356.25% or 365; 15¢

But this year-length is a rough approximation to the mean
“tropical” solar year: “These [receded hours] become roughly
(drustagiha) 1 day in 4 years, 10 days in 40 years, 1 month in
120 years”.* Indeed the value adopted for the tropical year by
Persian astronomers is a little less than that.'® For this reason,
the intercalation period for this kind of solar year may be 124
years and occasionally 125 years.

The religious year form is the “ideal” year but does not
correspond with the natural seasons of a year, and its months do
not have a fixed position in the yearly cycle; while the calendar
system with a periodic cycle of intercalations is highly
convenient for agriculture and other seasonal works as well as
for some economic and administrative purposes. Indeed, the
intercalary month is added to bind this calendar which gives a
convenient means of coordinating human activities and the
natural passage of days and seasons to the solar tropical year.
The neglect of seasons implies the displacement of Nogroz, that
is, the New Day of the year and also the starting date for the
assessment of the annual tax-bill and collection of the first
tranche —this happened during the period of Arab invasion and
forced the Persian landed gentry (dahegan) into bankruptcy.
About the consequences of the neglect of seasons the Dénkird
gives a clear exposition. It reads as follows:

“As the bond of these four seasons of the year is [linked] to
the motion of the sun through the zodiacal signs, by the
collection of hours at the end of each year [of 365 days] much
delayed time in [the lapse of] years would reach (i.e.,
accumulate) to days, and days to months, and months to years,
and years to greater divisions of time; and thereby the seasons
may have to be relinquished. With the relinquishment of seasons
[will be relinquished] what is connected naturally with the four
seasons, such as the generation, growth, increase, ripening, and
maturing of grain[-plants] and [fruit-]trees, the movement of
people and the journey of kings to the summer and winter

14 DK iii, M 402 ud drustagiha ped cahar sil &k roz, ud ped cahal sal dah
10z, ud ped sad-vist sal ek mah.

15 Cf. Bd 161 x"ar$ed az han x'ardag 1 varrag 1 ped bunih b& raved ped
sisad-ast-panz ro6z ud panz zaman ud x"ardag T [zaman] ast 1 sal-& abaz 6 han
gyag rased.



quarters'®, the change of winds and the steering in the seas
7,17

which is appointed according to the winds.

In this way, the year form with a regular cycle of
intercalations which, because of keeping pace with the seasons,
is in compliance with the tropical year may be called “civil”
(Pers. Sahrig) or even “royal” (Pers. sahig). However, it has
been considered, by most of the modern authors on the subject,
as the religious year (called the vihezagig year), and its first
month, Fravardin mah, has been taken as the first month of
spring.'® If Nogroz were in early spring, then how the land-tax
could be collected before harvest time? Moreover, Pers.
vihézagig means ‘moving; movable’, and not ‘intercalary’ (as
supposed by some authors); Pers. vihéz(ag) ‘moving,
displacement; departure’ comes from vihéz-: vihist ‘to move,
pass from one place to another’ (Parth. wihist, Kurd. guhéz-).*°
Zadspram uses correctly the word vikezag in the context of the
recession of one day every 4 years of 365-days:

harv cahar sal roz-é vihézag, né abzon, ped sas-hazar sal
cahar salan *mandag® baved.

‘In every four years there is one day which is displaced and is
not added; in six thousand years there will be four receded

years.’ %

16 According to Wei shou (506-572 A.D.): “The [Persian] king has in his
realm a dozen or more small (royal) residences just like the (travel) imperial
palaces in China. Every year in the fourth month [of the lunar year] he leaves
[the capital] and goes on a tour, and in the tenth month he comes back [to the
capital].” See my “The Wei-shu and the Persian calendar”, Er, 2012.

17 Dk iii, M 404 cedn &n cahar hangam 1 sal bann 6 ravisn T xar$ed ped
axtaran, andar salan vas drang az hamih T zaman 1 abar €k sal sar 6 rozan,
rozan 6 mahan, mahan 0 salan, salan o brinagan 1 meh rasisnig, ud pedis
hangam hili$nig. abag hili$n T hangam han 1 6 cahar hangaman cihrig
peyvastag, con bavi$n ud rdoyi$n ud vaxsis$n ud pezamisn ud rasi$n 1 jordayan
ud urvaran, vihéz 1 mardom ud &varz 1 xYadayan o Ostanigan T haminig ud
zimizig, vardi$n 1 vadan ud ravi$n 1 ped zrehan 16 vadan handaxtag. See the
earlier study of the 419" chapter of the Dénkird iii by Sheriarji D. Bharucha:
“Pazend and English versions of a chapter of the Pahlavi Dinkard, related to
the solar and luni-solar years in the Zoroastrian religion”, The K. R. Cama
Memorial Volume, Bombay, 1270/ 1900, 12-28.

18 About the vihézagig month and Fravardin as the first month of spring
in the 25" chapter of the Bundahisn, I have discussed elsewhere: abar sal T
denig, Er, 2011.

19 Cf. MSR 9 vihéz 1 az gyag o gyag; Dk vii M 644 vihez 1 yastfravahr
zardust; MX 49.27 vihézag T x'ar$ed ud mah; SGV 5.44 jumbisn vihezag 1
tuhig

20 The reading cahar sal humanag does not make sense. Cf. Arab. il
‘arrears ; back tax’ (from Pers. mandag).

21 VZ 34.49.



Indeed, both “solar” year forms, one without intercalation
and the other with one intercalary month every (around) 120
years, are vihézagig, as it is said in the Dénkird:

XVarsedig sal do evenag: roz vihézagig i andar sal, ud zaman
vihézagig 1 az salan.

‘The solar year is of two kinds: The [year in which] the days
move in the year; and [the year in which] the hours move from

year to year.’?

Béroni in his Canon states that the Persian Magi call the
“intercalary year”? ,.24 This word can be read in two ways:

bihézag (as in the edited book) and nihanzag. As we said, the
word b/vihézag in no way means ‘intercalation’ or ‘intercalated’.
But what about the word nihanzag? nihanzag comes from
nihanz-/ nihenz- ‘to hold back, retain; retreat, recede’ (Parth.
nihanj-/ nihenj-), and means ‘retreat, holding back’. Then this is
a convenient word for intercalation, because intercalation,
through inserting a day or a month, holds back the year to a
certain position. Fortunately the same word, in its Parthian form,
exists in Armenian: twhwy /nahanjl ‘retreat, rout’, adj.

‘bissextile’; twhwty wwwph /nahanj taril ‘leap-year’
(bwhwuowd); twhwhowlw /nahanjakanl ‘intercalary’;
twhwgnidt /nahanjumnl ‘intercalation; solstice’. There is no
doubt that 4. in Béroni’s book should be read 5 /nihanzag/

meaning, in this context, ‘intercalation’.

8 1.3. The Persian astronomers were familiar with another
year form, the “sidereal”, connected with the annual risings and
settings of stars, and used it in their ephemerides, goal-year
texts, etc., and (probably) took the point opposite Spica as the
zero point (sidereal longitude). The intercalation scheme of 116-
year period is related to this “sidereal” year. In one passage of
his Chronology, Béroni alludes to it.25 A similar statement is
found in the Prolegomena to the Study of Arab Historians,
written by Safdi. It reads as follows :

22 Dk iii, M 402.
23 Arabic a5 = Syr. wheann hue. ‘intercalary year, leap-year’;

ArabiC i..s” = Syriac ~=uaa ‘intercalated’.

24 o5l 05w Canon Masudicus, I-111, Hyderabad, 1954, 1, 90:
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“The Persians intercalated the excess of one month arising on
the difference between their year and the solar year, every 116
years. This embolism, despite its length, is more exact that that
of the Romans, because it approaches more the result given by
the calculation of the excess of the solar year. Then, when Islam
came, they stopped to make use of embolism and it was not
observed anymore and this was prejudicial to the [Persian]
people.”?

Some other authors also give the intercalation period as 116
years.?’ Then the length of the interval is:

116y = (116 x 365 + 30)" = 42370¢

1y =365.25862¢ , 365" 6" 12™ 25° or 365; 15, 31, 2¢

% . « Prolégomenes a I’¢tude des historiens arabes par Khalil ibn Aibak
As-Safadi », M. Emile Amar, Journal Asiatique, Mars-Avril 1911, 278 :
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27 For example, Abii Nasr of Qum, a Persian astrnomer, relates in his
History of the Caliphs (preserved in the History of Qum) a conversation
between Al-Mu‘tamid and his Vizier ‘Ubayd Allah ibn Sulayman concerning
the commencement of the annual land tax for the purpose of easing the tax
burden of people who suffered at that time; the vizier referred to the rule of
an intercalary cycle of an extra month every 116 years in Persian times:
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Of course, this year length is the closest possible
approximation to that of the Persian sidereal year according to
the Zig 7 Sahriyaran. Béroni, in dealing with the Sogdian
festivals, states: “The ancient Persians used a solar year of 365
days and [a bit] more than a day shift, and it was their universal
practice to reckon these 6 hours plus the fraction of an hour, and
disregarded the minutes in reckoning.”?® sl T i oo 5% IS

rendered in the English translation as “the 1 minute as a unit”.?®

However, Béroni uses dagiga for ‘minute’. The expression used
by him renders exactly Parsig X'ardag 7 zaman ‘the fraction of
an hour’.%®° In another passage, he gives the length of 3659 6"
12™ for the solar year according to the Persians.®!

1y=365; 15, 30

This corresponds to the length of one sidereal year in the
Paulisa-Siddhanta.®? The year length in the Royal astronomical
tables (Zig 7 Sah) is a little longer®:

1y =365.2599 or 3659 6" 13™ = 365; 15, 32, 30¢

This number is almost the same as the year length of the
Persians mentioned according to the Abt Ma‘Sar. Hasimi says:

“If we want the determination for solar years we divide the
world-cycles by the solar cycles. There will come out for us the
fractional days of a year. If we do that with the Persian cycles

28 Vestiges, X.2.
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29 The Chronology of Ancient Nations, E. Sachau, London, 1879, 220.

80 Cf. Dk iii, M 402 ud zaman vih&zagig T az salan han T az $a§ zaman ud
x'ardag T zaman 1 abar sar T 365 ro6z hamih harv sal ‘The hours moving from
year to year consist of the 6 hours and the fraction of an hour which
accumulate at the end of 365 days.’

31 Vestiges, 1.5 :

VO B sl o s AL R sy

32 See Varahamihira, PS 3.1. Cf. also the Indian sidereal year according
to Aryabhata : 365.2586055¢.

33 Beroni states : “93 Y4 degrees is the surplus of the solar cycle over the
whole according to the Persians.” Vestiges, VI1.60 (Chronology, 121):
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Indeed, 93 ; 15° corresponds to 6 ; 13", and to the year length of 6, 5 ; 15,
32, 309, See also the Introduction to Astrology of Abii Nasr:
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and their days there will come out for us for the days of a solar
year, 365 days and 15 minutes and 32 seconds and 24 thirds.”®*

1y = 365.259% or 365; 15, 32, 24¢

Notice that the value of the Persian Sidereal year is close to
the length of an anomalistic year. Anyway, the Persian
astronomers were familiar with the difference between the
tropical and “anomalistic”®® year length, rather used sidereal
longitudes, and prescribed the intercalation period of 116 years.

8 2. Let us now turn to the official supervising of the last
intercalation, and examine the date of the event. Béroni refers to
it on a number of occasions.

8§ 2.1. He first reports that:

“The Persians had already begun to neglect their intercalation
nearly seventy years before the perdition of Yazdegird. Because
at the time of Yazdegird son of Sabiir they had intercalated into
their year two months, one of them as the necessary
compensation for that space of time, by which the year had
moved backward (it being too short). The five Epagomena they
put as a mark at the end of this intercalary month, and the return
had just come to Aban Mah, as we shall explain hereafter. The
second month they intercalated with regard to the future, that no
other intercalation might be needed for a long period. Now, if
you subtract from the sum of the years between Yazdegird son
of Sabir and Yazdegird son of Sahriyar 120 years, you get a
remainder of nearly —but not exactly — 70 years; there is much
uncertainty and confusion in the Persian chronology. The portio
intercalanda of these 70 years would amount to nearly 17
days.”3®

34 | “Alf ibn Sulayman al-Hasim1, The Book of the Reasons behind
Astronomical Tables, F. I. Haddad & E. S. Kennedy, New York, 1981, 129.
Sl M3 Llab 1306 s )5S abl W o sed nsd) leal e dlall 1ol lassd s dis Bjme La) 1) 5 5
VA olg e (3 oS b STy a0y EaEs 4 g Ly Y10 B B ol W s gall g il
35 Indeed « sidereal » year, as Pillai says about the Indian solar year:
« Strictly speaking, a sidereal year, but the designation anomalistic year is
more suitable at this stage in order to lead up to the sun’s anomaly. » S.
Pillai, Indian Chronology (Solar, Lunar and Planetary), Madras, 1911, 2.
36 Vestiges, 111.46 (Chronology, 38) :
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Another passage in Béroni’s Chronology gives more detailed
information on this last intercalation:

“Being afraid that there might arise uncertainty as to the
place where the intercalary month would have again to be
inserted, they transferred the five Epagomena and put them at
the end of that month, to which the turn of intercalation had
proceeded on the last occasion of intercalating. And as this
subject was of great importance and of general use to high and
low, to the king and to the subjects, and as it is required to be
treated with knowledge, and to be carried out in conformity with
nature (i.e. with real time), they used to postpone intercalation,
when its time happened to occur at a period when the condition
of the empire was disturbed by calamities; then they neglected
intercalation so long, until the day-quarters summed up to two
months. Or, on the other hand, they anticipated intercalating the
year at once by two months, when they expected that at the time
of the next coming intercalation circumstances would distract
their attention therefrom, as it has been done in the time of
Yazdegird son of Sabuhr, for no other motive but that of
precaution. That was the last intercalation which they carried
out, under the superintendence of a dastor (‘religious authority;
having mandate’), called Yazdegird 1 Hazarig. Hazar was an
estate in the district of Staxr in Persis, from which he received
his name. In that intercalation the turn had come to Aban Mah;
therefore, the Epagomenz (.5 ,.f) were added at its end, and

there they have remained ever since on account of their
neglecting intercalation.”?’

These passages inform us about the method of intercalation
and also the time when it was carried out:

1. The Persians intercalated two months, one for making the
calendar follow the “solar” year, and the other for
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anticipating the next intercalation; and they transferred
the epagomenae from the month of Mihr to the month of
Aban.

2. Beroni points out two other points: One, the intercalation
was done in the time of Yazdegird I; and the other, the
next “neglected” intercalation should fall 50 years after
the death of Yazdegird 111 (he ruled for twenty years over
Erangahr).

3. He gives the name of the person having mandate and
architect of carrying out this “intercalation”, a certain
Yazdegird of Hazar.®

The Persian source of Béroni’s account should have related
that Yazdegird carried out the intercalation without mentioning
the name of the king under whom it had taken place. The
homonymy of the astronomer Yazdegird and a Persian king of
the fifth century could lead Béroni to confusion ; and he,
without bothering to check for the accuracy of his account,
attributed the last intercalation to the Persian king Yazdegird son
of Sabir.

Now we verify the date of this event. Béroni gives the
following rule which also determines the date of the last
intercalation:

“If we want to know the intercalation, as practiced by the
Persians before the decline of their empire, we take the Persian
years from the end of the reign of Yazdegird, which event is the
epoch of the £ra Magorum, and add thereto 70 ... The sum we
divide by 120. The quotient is the number of intercalation that
ought to have been carried out since the time when they
commenced to neglect intercalation. Now we take for the total
sum of the years of the era a number of months corresponding to
the number of intercalations. If, then, these months make up
complete years, without giving a remainder, the year is a leap
year approximately, for there is confusion in their chronology.
But if there is a remainder of month, the year is a common year.
Thereupon we add the leap-months we have got to the beginning
of the year in question, and we find Noroz on that day to which
this calculation brings us. So Nordz comes again to be there,
where it used to be in the time of the Xusrd [Kings], when it used

3 It seems that Yagiit have drawn his information from B&ron1’s book,
the Vestiges (see Sachau, Chronology, 383) :
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to coincide with the summer solstice as calculated by their
astronomical tables.”®

The day 1 of the Parsig era (or, mah 1 fravardin roz T ohrmazd
i vist sal pas az yazdegird), corresponds to A. D. 652, June 11,
Monday (JD 1959362.5/ KD 1370897.5).%

Let Yp be a certain Parsig year, then n will be the number of
neglected intercalations:

n=[Yp+ 70]120

We see that the first intercalation after king Yazdegird son of
Sahriyar should be carried out in the year P. E. 50 or A. D. 702.
Then, 240 years before it, A. D. 462, will be the date of the last
intercalation. This date confirms that of the first passage cited
from the Chronology. However, this date indicates that the
double intercalation must have been taken place during the first
years of the Persian king P&roz, and not at the time of king
Yazdegird son of Vahram.

§ 2.2. In his later book, the Canon, Béroni reviews the
Persian intercalation scheme, and as for the last intercalation he
states:

“Then they (the Persians) state that: The last intercalation was
in the time of Péroz son of Yazdegird who was one of their
kings, who intercalated two months: One was necessary for the
past, and the other was taken by way of precaution on account of

39 Vestiges, VI11.86 (Chronology, 184-85) :
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the opinion of the king about the decline of the [Aryan]
kingdom, that was in the process of decay.”*

Again, he states :

“... Between Péroz, forefather of Xusro Anoservan, who
undertook the last intercalation, and Yazdegird, there are close
to 170 years, and if it be added to them, from the rest of years
until the intercalation, 90 years, then there will be 260 years.”*?

As we see, Beroni has made two adjustments to his previous
account:

1. Indeed, the double “intercalation” has been done in the
time of P&roz son of Yazdegird.

2. He yields the date nearly A. D. 482. Then the rule for
determining the number of neglected intercalations after
the death of Yazdegird Il is:

n= [Yp + 50]120

8 3. However, a few questions concerning this last
intercalation remain to be resolved:

1. Why does the difference between two kinds of the
“solar” year, the religious and the civil, after this event
cease to exist?

Beéroni1 does not say anything about the relation of “religious”
and “civil” calendars after this intercalation.

2. Why is there a difference of five days between the first
day of the Persian year and that of the Sogdian year?

The reason of the five-day difference between the Persian
calendar and the Sogdian calendar remains obscure. The later
Sogdians did not know when exactly the Sogdian calendar
disrupted its agreement with the Persian calendar.
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The answer to these questions will be found in the last reform
of the Persian calendar and the double intercalation scheme
during the reign of P&roz.

8 3.1. Let us see the method of Yazdegird the astronomer for
carrying out the double intercalation®®:

The first month of the civil calendar, Fravardin, corresponded
to the month of Vahman of the religious year on the threshold of
the intercalary year.

Sahrig (civil) denig (religious)
Fravardin Vahman
Urdevahist Spendarmed
Panzag
Hurdad Fravardin
Tir Urdevahist
Amurdad Hurdad
Sahrever Tir
Mihr Amurdad
Panzag
Aban Sahrever
Adur Mihr
Day Aban
Vahman Adur
Spendarmed Day

If we take the year before the double intercalation A. D. 461,
then the first day of the civil year will be May 30, Tuesday, and
that of the religious year (Nogroz) August 3, Thursday. Notice
that the summer solstice is 21 June 461.%

If two months be added between the months Mihr and Aban
of the civil calendar, the months of the civil and religious
calendars will coincide with each other with only a five-day
difference.

Sahrig denig

Fravardin Vahman

Urdevahist Spendarmed
Panzag

43 It could be valid for the years 461-63 as well as 481-483.

4 But if we take the year before the double intercalation A. D. 481, then
the first day of the civil year will be May 25, Monday, and that of the
religious year (Nogroz) July 29, Wednesday. Notice that the summer solstice
is 20 June 481.



Hurdad Fravardin

Tir Urdevahist

Amurdad Hurdad

Sahrever Tir

Mihr Amurdad

Anamag® Sahrever

Anamag Mihr

Panzag

Aban Aban

Adur Adur

Day Day

Vahman Vahman

Spendarmed Spendarmed
Panzag

In this “intercalary” year, two “religious” months of
Spendarmed occur, and as the place of the “religious”
Epagomenz is after Spendarmed, hence the five-day difference
of the beginnings of the “religious” and “civil” years. By
omitting the last set of epagomenal days and transferring the
Epagomene to the month of Aban Yazdegird the astronomer
made the religious calendar to coincide with the civil one. The
X"arazmians and Sogdians did not follow this “heresy” —nor the
Armenians. For this reason, the Persian year commenced five
days before the X'arazmian/ Sogdian year, and the first day of
the month Nawsarci (Nausaroic) fell on the sixth day (Hurdad)
of the month Fravardin, and the beginning of the calendar year
in Transoxiana and Sogdiana and Armenia fell 5 days after the
Nogroz in this “reformed” Persian calendar.

The calendar table after the double intercalation will be thus:

Fravardin
Urdevabhist
Hurdad
Tir
Amurdad
Sahrever
Mihr
Aban
Panzag
Adur

Day

4 . Pers. anamag ‘without name, intercalary month’, cf. OPers. anamaka,
Skt. anamaka.



Vahman
Spendarmed

For the year 463-64, we know that Nogroz was on Monday,
29 July 463, and the summer solstice on Friday, 21 June 463. As
we see, one intercalary month has been anticipated.*®

Notice that, during the reign of P&roz, some adjustments were
made concerning the computation of the mean and true
longitudes of the planets, and the “Yuga” system. These subjects
which inspired the Indian astronomer Aryabhata will be
discussed elsewhere in another essay.

Raham Asha

Mah 1 Tir r6z T Vahman sal 1385 pas az Yazdegird (18 October 2015)

4 For the year 483-84, we know that Nogrdoz was on Sunday, 24 July
483, and the summer solstice on Tuesday, 21 June 483.



