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RESUMEN

Este articulo pretende arrojar luz sobre los conocimientos calendaricos en los primeros siglos
de la era isldmica, en los que diferentes tradiciones administrativas quedaban bajo el control de
un gobierno central. La astronomia, como disciplina patrocinada por la corte en la dinastia abasi
(132-656 /750-1258), emprendio la tarea fundamental de identificar y dominar varias disciplinas
calenddricas bajo el reinado de los califas para hacer viable una gestién centralizada. En los dos
primeros siglos, el dominio del calendario lunar drabe, cuya importancia radica en la regulacion
de las fiestas y ocasiones anuales islamicas, provoco drasticos desacuerdos con los ciclos anuales
de siembra que seguian los agricultores. En consecuencia, el sistema fiscal oficial se enfrenté a
graves problemas, cuya solucion fue el desarrollo de un calendario solar bien establecido. La
gran preocupacion de los astronomos musulmanes del siglo IX por los computos calendaricos
reconoce su participacion integral en este desafio ejecutivo. El presente estudio sigue estas
practicas a través de la atenta lectura de un texto astronémico arabe del siglo IX escrito por Ahmad
b. Muhammad b. Kathir al-Farghani (Alfraganus en occidente), conocido principalmente como
los Elementos de Astronomia. La cuidadosa exploracion de este texto nos ayuda a conseguir una
imagen mas amplia de los relatos sobre el tiempo en la primera época islamica y la necesidad de
las conversiones calendaricas. Ademas, el informe detallado del autor sobre los cinco calendarios
existentes en la época (drabe, sirfaco, bizantino, persa y egipcio) y sus sistemas de nomenclatura,
abre una posibilidad para la investigacion lingiiistica de la relojeria en el mundo islamico.

Palabras clave: Astronomia, islam, Ahmad al-Farghani, tradicién, Antigiiedad Tardia.

ABSTRACT

This paper seeks to shed more light on calendrical knowledge in the first centuries of the Islamic
era in which different administrative traditions fell under the control of a central government.
Astronomy as a court-sponsored discipline in the Abbasid dynasty (132-656 AH/750-1258 CE),
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Harmonization of Calendars in the Early Islamic World
as Reflected in al-Farghani’s Elements of Astronomy

undertook the pivotal task of identifying and mastering various calendrical disciplines under
the reign of the caliphs to make a centralized management feasible. In the first two centuries, the
domination of the Arabic lunar calendar, whose significance lies in governing the Islamic yearly
festivals and occasions, led to drastic disagreements with the annual planting cycles that were
followed by the farmers. Accordingly, the official taxation system faced serious problems, the
solution of which was the development of a well-established solar calendar. The large concern of
the ninth-century Muslim astronomers for calendrical computations acknowledges their integral
participation in this executive challenge. The present study follows these practices through the
lens of a ninth-century Arabic astronomical text, written by Ahmad b. Muhammad b. Kathir
al-Farghani (Alfraganus in the west), known mainly as the Elements of Astronomy. The careful
exploration of this text helps us achieve a broader image of time-keeping accounts in the early
Islamic era and the need for calendrical conversions. Moreover, the author’s detailed report of
the five existing calendars of the time (Arabic, Syriac, Byzantine, Persian and Egyptian) and their
systems of nomenclature, opens an early window to the linguistic investigation of time-reckoning
in the Islamic world.

Keywords: Astronomy, Islam, Ahmad al-Farghani, Tradition, Late Antiquity.

SUMARIO

1. Introduccién. 2. Calendrical Questions of the Ninth Century. 3. In Synchrony of Different
Calendars. 4. Concluding Remark.

1. INTRODUCTION subjects, the nucleus of the work remains loyal
to Ptolemaic astronomy. This is done in a way

The treatise under investigation here is  that it was occasionally labelled as a summary
compiled in the middle of the ninth century by ¢ the Almagest which probably played a role
al-Farghani, an eminent Muslim astronomer p, jts vast popularity. Backed by a high level of
who allegedly took part in the courtly authenticity, the Elements of Astronomy safely
astronomical observations during the time grafted non-Ptolemaic elements to the fertile
of caliph al-Ma'man (r. 198-218 AH/813-  ground of the nascent Islamic astronomy,
833 CE)". Nothing specific is known about  (pe of these additions appears in the first
al-Farghanis life, but according to his family- chapter, where the main concern of the author
name, it seems reasonable to trace his lineage i , comparative study of the five calendars in
back to Farghana, a major Transoxianan fynction in his time: Arabic (lunar), Syriac,
city and landscape. He earned his unique py,antine, Persian, and Egyptian (Coptic). The
reputation in the history of Medieval ¢ that this practical topic is addressed in the
astronomy for the wide circulation of his well- opening chapter of his work calls for careful
structured exposition of Ptolemaic theories ,iantion. In the first part of our study, we
known as the Elements of Astronomy through approach this question by observing the socio-
Arabic and Latin translations®. Despite al-  cyyral sphere of the ninth century, in which
Farghanis deviation from Ptolemy in a few al-Farghani turns into a protagonist in the
| sa'id al-Andalusi (1997, 225) openly supports activities regarding calendrical issues. Through
al-Farghani’s activities as an astronomer at al-Ma mun’s this analYSiSa we will see how an attempt for

court, although he does not provide details. the standardization of the applied annuals was

.2 A list of its Medieval Latin translations has been carried out bY ninth—century astronomers.
provided by Carmody 1956, 113 - 116.

204 Antigiiedad y Cristianismo 38, 203-217, 2021
doi.org/10.6018/ayc.471611

oAe/s3 WN"SISIAAI - 7819-6861 ONSSI | S9TL-F120 :NSSI



ISSN: 0214-7165 | ISSNe: 1989-6182 - revistas.um.es/ayc

Razieh S. Mousavi y Jannis Niehoft-Panagiotidis

The second part of this paper is devoted to
a technical investigation of the surveyed
calendars in al-Farghants chapter while also
tracing their historical and philological origins
in the surviving sources. Furthermore, the
discrepancies found in the extant Arabic
manuscripts come to our focus. In relation
to these, we discuss computational materials
and the dialectical divergences that are
disseminated through the textual transmission
of the Elements of Astronomy.

It should be noted from the start that this
article is the result of a collaboration between
a specialist in mathematical astronomy
and a historian-philologist in the field of
Byzantine and Oriental Studies. The latter
uses his knowledge for the elucidation of
some of the historical/philological problems
of the aforementioned chapter of al-Farghani,
particularly where the Byzantine calendars are
concerned (Coptic, Greek, Syriac), while not
entering the technical part. A comprehensive
discussion of most issues raised in this study
will be carried out in the framework of the first
author’s doctoral project’.

2. CALENDRICAL QUESTIONS OF THE NINTH
CENTURY

Al-Farghani’s Elements of Astronomy is
among very few well-preserved astronomical
compilations reaching us from the early
Islamic period. Our knowledge of the Muslim
contributions in the first three centuries is very
fragmentary and lacks verification. Some are
only known to us through quotations, revisions
and translations of later authors and survive

3 'This paper benefits largely from an Arabic critical
edition of the Elements of Astronomy in the first author’s
doctoral dissertation which is currently in process at the
Humboldt University of Berlin and generously supported
by the Max Planck Institute for the History of Science. She
expresses warm appreciation to her Ph.D. supervisors,
Prof. Jirgen Renn and Prof. Klaus Geus for their unfailing
encouragement. The authors also wish to thank Dr. Flora
Vafea, for her generous reading and commenting on the
first draft of this paper which lead to greater amount of
clarity.

Antigiiedad y Cristianismo 38, 203-217, 2021
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in single copies’. In these circumstances, the
fact that the Elements of Astronomy exists
in eighteen copies from diverse time-periods
underlines its importance. Moreover, the
differences between surviving copies and
commentaries, translations, and quotations®
made upon al-Farghants text are so limited,
that we can safely assume to have access to a
text that is very close to the original version
that left the hands of its author. In light of this
credibility and widespread circulation®, this
paper will track calendrical knowledge of the
early Islamic centuries on both textual and
contextual levels.

Al-Farghanis text, which he himself
introduces in the first sentence as Jawami"
‘ilm al-nujuom wa usul al-harakat al-samawiya
(Compendium of the Knowledge of Stars and
the Elements of Celestial Motions), begins
with a chapter on chronology. The structure
and content of this chapter stands apart from
the next twenty-nine chapters which focus
predominantly on Ptolemaic astronomy.
Here, he gives a taxonomic conspectus of the
different methods of time-reckoning among
the people of his temporal and geographical
horizon in clear technical Arabic. We have
little certain knowledge about the calendars
used by pre-Islamic Arabs. But there is no
large amount of disagreement over the fact that

4 Sindhind Zij by Al-Khwarizmi is a good example of
this inadequacy which is extant only in a Latin translation
of a recension made by al-Majriti (Cordoba, c. 980) and
is too far distant from the original text. For detailed
information, see Neugebauer (1962, esp. 8 - 9); van Dalen
(1996, 200 and 246).

5 Two available Arabic commentaries on the Elements
of Astronomy, by al-Qabisi (d.356/967) and al-Jazjani
(d.462/1070), the pupil and biographer of Ibn Sina, have
been observed by the authors of this paper. Our claim on
the stability of al-FarghanT’s text is also based on consulting
K. al-Alaq al-nafisa by Ibn Rusta, a 10th century Persian
geographer and traveller, in which five chapters of the
Elements of Astronomy are quoted word for word.

6 Asmentioned above, an already unpublished Arabic
critical edition of the Elements of Astronomy built upon
surviving manuscripts has been employed in this paper.
An incomplete yet extensive list of extant manuscripts
is available online at https://ismi.mpiwg-berlin.mpg.
de/text/136041 (ISMI: Islamic Scientific Manuscripts
Initiative, accessed on 10 June 2020).
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they utilized vague methods of intercalation to
keep a lunar calendar in step with the seasonal
cycle’. Early Islamic astronomy was strongly
influenced by Sasanian-Indian traditions.
Through this the Persian Yazdgirdi calendar
infiltrated into the Islamic astronomical
discipline to the extent that it gained primacy
over the other options®. A Persian year consists
of 365 days, divided into twelve months of
30 days each, plus five supplementary days
added to the end of the eighth month (Aban-
mah). This concrete simple structure made it
a good candidate for astronomical periodic
computations’. However, since it is primarily
utilized in scientific-astrological activities, it
hardly made its way into the official calendrical
system. Taxational years were counted based
on Arabic lunar time-reckoning, although
Persian feasts, like Nawraiz, remained
culturally in use in the eastern provinces of
the caliphate as the opening dates for tax
collection. This discordant application of
two chronological settings caused a certain
amount of confusion. Even worse, following
the fall of the Sasanian empire, intercalation
was no longer implemented and thus, Persian
months began to circulate through the course
of a solar revolution. It eventually led to an
unsynchronized calendar from the solar year
in which farming phases occurred out of
season. In the first half of the ninth century,
Nawriz receded one season, from summer
to spring, forcing landholders to pre-sell their
green crops in order to pay their taxes. It led
to increasing dissatisfaction with the central
government and thereby an administrative

7 For an extensive discussion on pre-Islamic
intercalation methods in Arabic Peninsula see Nallino
1911, 84-104.

8 See Pingree 1968, 100 in which surviving fragments
of astronomical works by Ya‘qub b. Tariq (fl. late 2thc.
AH/8th c. CE, Baghdad) are introduced and investigated.
Ya‘qub b. Tariq is known as one of the representatives of
the earliest Islamic astronomers. According to Pingree’s
research, the Persian calendar was remarkably used in his
writings.

9 Al-Biruni (1878, 31) links the wide usage of Persian
calendar in zijes to its practical simplicity (li-suhilat al-
‘amal bihi).

206

action to relieve the demand for calendrical
reform became expected.

According to some accounts, the
restoration of Sasanian intercalary periods was
proposed earlier by Persian taxpayers but failed
to convince the caliphs. Al-Birtni (362-c.440
AH/973-c.1048 CE) suggests that this relates
to their fear of being accused of supporting
Zoroastrianism'. That a year consists of
twelve months is attested to in the Qur’an (9:
336 - 37) in which any manipulation of this
amount and functioning “nasi’” is strongly
prohibited. There is no consensus among the
commentators of the Qur’an as to the precise
meaning of nasi’. It is historically evident,
however, that to some early readers of the
Qur’an it implied the correspondence of the
Arabic lunar calendar to the natural (solar)
year and, consequently, the implementation
of intercalary cycles was refrained from''. The
Persian Yazdgirdi calendar was not the only
chronological system practised alongside the
Muslim lunar calendar. The Christian solar
calendar, based on the Julian regulation was
also in use in the western territories. Its mode
of intercalation involved adding one day to
the standard year of 365 days, once every four
years. This seemingly occurred without causing
conflict despite working in tandem with the
Muslim lunar system of time-keeping'?. Faced

10 According to al-Birani (1878, 31), Persian local
landowners (dihqans) raised this suggestion formally at
least two times to the courts. First, they asked Hisham b.
‘Abdulmalik (r. 105 - 125 AH/ 724 - 743 CE) who was
finally warned to intercalate the Persian calendar and
commit a nasi’ (v. infra on this issue) and secondly, they
contacted the Iranian vizier of Harun al-Rashid (r. 170
- 193 AH/ 786 - 809 CE) who refrained from insisting
on this reform because of the accusation of carrying
Zoroastrian zeal.

11 For a brief review on different interpretations
see de Blois 2000, 260. Some narratives link nasi with
employment of an intercalation method by pre-Islamic
Arabs in which one month was added every two or
three years. In another group of witnesses, nasi is said to
be connected with the four pre-Islamic sacred months
verified later in Qur’an.

12 Al-Magqrizi (1924, 265 - 266, ed. Wiet) evidently
reports that rimi months were in use in Syria, Peninsula
and Mosul while facing no discrepancy with the solar cycle
and the civil calendar. According to him, this was also true

Antigiiedad y Cristianismo 38, 203-217, 2021
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with multiple traditions in their communities,
Muslim scholars expanded their perspective of
the problem and its possible solutions through
comparative research. Their suggestion was
to maintain the correspondence between
Yazdgirdi and Julian calendars, to exculpate
the caliph from the stigma of nasi’. Available
sources are not unanimous about the official
operation of this calendrical reform at the time
of caliph al-Mutawakkil (r. 232 - 247 AH/ 847
- 861 CE), however, it is largely accepted that
questions regarding this issue were pursued
openly at his court”. What is interesting for this
paper is that this time-period coincides with
the period in which al-Farghani flourished and
actively participated in some courtly executive
projects'®. This contribution depicts him as a
close observer of the discussion. According
to solid evidence, the attempt to postpone the
festival of Nawrtz eventually came to fruition
about a half century later, during the reign of
caliph al-Mu ‘tadid (r. 279 - 289 AH/ 892 - 902
CE) when a calendrical reform was officially
announced and implemented. In 282 AH/ 895
CE®, Nawriiz was returned to summer from
its current position in spring. Furthermore, a
Julian system of four yearly intercalation was
ordered to be regularly applied to the Persian
Yazdgirdi calendar to make it stable through
the course of a solar year. In accordance with
this adaptation, no drastic change happened to
the Persian arrangement of months and days
except for the introduction of six, instead of
five, intercalary days in every four years. This

in Egypt and its environs where the Coptic calendar was
considered for tax collection.

13 Al-Birani (1878, 32) trusting his sources reports
that in 243 AH/858 CE, al-Mutawakkil ordered the fixation
of Nawriiz on the 17th June (Haziran), but this reform was
left unfinished after his sudden murder.

14 Al-Farghanis name appears in two construction
projects during al-Mutawakkil’s time: a Nilometer in
Cairo, and a water canal for the planned new capital of the
caliphate: see Sabra 1971.

15 This date here is taken from al-Maqrizi’s report
(1924, 266, ed. Wiet), apparently derived from the
historian al-Tabari (d. 310 AH/ 923 CE), 10: 39. There is
no agreement among Islamic sources on the exact date of
this calendrical change. For this see Taqizadeh 1937, 157:
footnote 312.

Antigiiedad y Cristianismo 38, 203-217, 2021
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calendrical reform, later known as “Mu ‘tadidi
calendar”, had a lasting impact on Muslim
financial bureaucracy.

The Mu'tadidi calendar was exclusively
destined to regulate the taxational year and
save the farmers (and perhaps other seasonal
workers like fishermen) from the bother
and inconvenience of paying off-season
taxes. Therefore, it never took over for the
lunar religious-civil calendar. However, the
Mu‘tadidi calendar was implemented for a
long time in Persia'® and Egypt”. Since the
adjustment of fiscal years was restricted to
governmental decisions with no automatic
procedure, it was sometimes subjected to
ignorance. Tagizadeh (1939, 109) speculates
that Zoroastrian Persians were particularly
reluctant to permit any changes to their
traditional mode of calendar and did not
support the addition of a bissextile day every
four years'. Another factor which increased

16 Ibn Wahb (4th c. AH /10th c. CE) 1967, 392,
who provides detailed information about administrative
manuals, reports that two dates, lunar Arabic and Solar
Kharaj year, were registered by officials for financial
documents of the Abbasid courts to avoid misuses and
injustice. For more examples of the usage of the solar fiscal
calendar for financial purposes, see Taqizadeh 1939a, 907
- 908. Fixing Nawriiz at the beginning of summer, caused
a seasonal difference from what is currently in use today
in which Nawriiz is celebrated in spring. Accordingly, for
years, Nawriiz and the first month of the Persian calendar,
Farvardin-mah were assigned to summer, and as a result,
the fourth month, Tir-mah, was known as the opening
month of autumn which remarkably appears in Persian
literature. See, for instance, Mas'adi 2003, introduction:
28 - 305 31.

17 Al-Qalqashandi (756 - 821 AH/ 1355 - 1418 CE)
confirms that the taxational year was still in use in Iraq and
Persia at his time (1913 - 1922, 2: 390).

18 It is said that Zoroastrians in the western part of
Iran shifted the addition of five extra days to the end of
the last month instead of its former place at the end of
the eighth month: see de Blois 2000, 261. Kuashayar (c.
332 - 416 AH/c. 944 - 1025 CE) suggests that this reform
occurred in 375 AY (i.e. Anno Yazdgird) and reports that
in some northern parts of Iran, the older tradition was
still respected at his time (Bagheri 2006, 20 - 21; 30 - 31).
Another witness for this shift appears in Shahmradan’s
book (written in 466 AH /1074 CE) where he maintains
that Isfandarmad-mah, the last month of current Persian
calendar has 35 days, openly opposing those who consider
Aban-mah (the eighth month) consisting of 35 days. He,
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the amount of confusion were the attempts to
harmonize the solar budget years with their
lunar counterparts. Because the lunar calendar
falls one year forward, once in every 33 solar
years, the plan was to drop one fiscal year every
33 cycles. This operation, known as Izdilaq,
required the systematic care of passing years
which could not be centrally managed through
changing dynasties and policies”. Gradually,
therefore, the necessity of a new reform was
accepted by the governments. The creation of
the Jalali calendar (adopted on 471 AH/ 1079
CE)* was a response to this need.

Following a brief history of al-Mu‘tadid’s
calendrical reform inaugurated at the time of
caliph al-Mutawakkil, we now return to the
protagonist of our paper, al-Farghani, who
wrote the Elements of Astronomy at the very
beginning of this period. We will see in the
following sentences of this chapter, how the
hot debate regarding tax-calendars noticeably
left its mark on al-Farghani’s text. As expected,
however, this thread of influence on a ninth-
century astronomical text is not discernible
through the content alone and calls for closer
inspection. In the previous discussion we saw
that the Persian Yazdgirdi calendar served
as a foundational ground for computational
astronomy in the early Islamic centuries
through which long periods of planetary
motions became handily calculable. As a
result of the relative openness of early Islamic
sciences, other calendrical systems were
also treated in astronomical handbooks and
accompanying tables were devoted to making
the conversion of dates possible. All Islamic
zijes (astronomical tables with instructions)
dedicate an opening section to chronology
including information on different eras and

like Kashyar, assumes that supplementary days should be
added to the month ending at Aries (2003, 19).

19 Al-Magqrizi (1924, 263, ed. Wiet) explains that
employment of Izdilag was a technique used to escape
from committing nasi [In Wiet’s edition Izdilaq is recorded
as Izdilaf. For more information on this different reading
see Tagizadeh 1939a, 908: footnote 1].

20 A detailed exposition of this calendar can be found
in Taqizadeh 1939b, 108-117.
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calendars®'. Elements of Astronomy, although
distinct in genre and style, shares this feature
with zijes and begins with a descriptive and
explanatory introduction to the calendrical
knowledge of his time. Investigating the
surviving copies of the text reveals that they
can be categorized into two major groups
with regard to the calendrical material: (1)
manuscripts dealing with Persian, Hijra
(Islamic lunar), Syriac, Byzantine and Coptic
calendars respectively; and (2) those with
a sequential change in which Hijra, Syriac,
Byzantine, Persian and Coptic calendars
appear in turn. This divergence does not
include any variation in content and is only
limited to the positioning of the subsections.
It is also noteworthy that, while the second
group is greater in amount, the first covers
mainly older witnesses*>. We contend that the
historical context we reviewed above is what
gives meaning to the re-arrangement of the
material.

The demotion of the Persian calendar in
the second group of the manuscripts reminds
us of a similar turn in the transmission of the
Zjj of al-Khwarizmi (c. 163 - 235 AH/c. 780
- 850 CE). Although early readers confirm
the centrality of the Persian calendar in his
astronomical tables®”, the single surviving
manuscript based upon a Latin translation of
its tenth-century revision is presented in Hijra
dates. Since the extant witness of al-Khwarizmf’s
work is far removed from the original, we have
little means to track a calendrical displacement
there. But the Elements of Astronomy provides
us with a safe ground to speculate upon this
question. The manner of shifting the base
calendar is, in our point of view, rooted in
the changing approaches to the scholarly

21 Kennedy 1989, 17.

22 Detailed information on editorial procedures will
appear in Mousavi’s doctoral dissertation.

23 Ibn Muthanna (4th c. AH/10th c. CE) who wrote
a commentary on al-Khwarizmi’s Zjj, confirms that his
astronomical tables were computed based on Persian
calendar (Goldstein 1967, 24 — 25). Ibn al-Qifti (568 -
646 AH/ 1172 - 1248 CE) assigns the variation into Hijra
chronology to al-Majriti through producing his revision
on al-KhwarizmTs Zij (1903, 336).
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identification of calendrical knowledge. Early
Islamic contributions regarding chronology
have developed from purely astronomical
considerations which gave little care to civil
requirements. However, the rise of discussions
on keeping the seasons fixed to calendar dates,
paved the way for astronomers to play a new
role in the Abbasid administrative scene.
Instead of prioritizing the Persian calendar
as the chief computational instrument in
astronomical handbooks, the Arabic Hijra
system of time-reckoning became increasingly
featured, because of growing concerns about
religious congruency. Moreover, the change
in arrangement in the second group of the
manuscripts in al-Farghants text speaks of
another contextual influence. After Hijra
chronology, Syriac and Byzantine calendars
emerge in line surpassing the Persian and
Coptic systems. This tactic of re-ordering
different disciplines suggests the underlying
wish to set precedence to the first pair’s
intercalary method. This means that the Syriac
and Byzantine system of adding a bissextile
day every four years to regulate the fiscal year,
is seen as preferable to the Persian and Coptic
system of supplementing firm 30-day months
with fixed extra days*. It also signals a desire to
acknowledge the caliphal order of harmonizing
the Persian Yazdgirdi calendar with respect
to the Julian yearly cycle. Considering the
low number of the first group of manuscripts
alongside the aforementioned contextual
analysis and the stability of other chapters,
convinces us that the rearrangement of the
calendars was exerted either by al-Farghani
himself or at a very early stage of the texts
reception”. The work Elements of Astronomy

24 A similar categorization of the calendars based
on the methods of intercalation is pointed out by al-
Qalgashandi (1913 - 1922, 2: 373, 381) in which he pairs
the Coptic and Persian calendars against the Syriac and
Byzantine disciplines. Al-Qalqashandi does not mention
any source for his classification, however, it shows that this
viewpoint was still supported by Muslim scholars.

25 Observing the extant Latin and Hebrew
translations of the Elements of Astronomy, confirms the
wider availability of the second group of manuscripts.
We have no other indication that al-Farghani provided
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can be taken as a witness that displays how the
cooperation of astronomers in the executive
practices of the time led to a major shift in the
epistemological status of practical science.

In the following section, we scrutinize the
linguistic and technical aspects of al-FarghanTs
text through which we observe the process of
standardization of the calendrical knowledge
within the window of the ninth century. In
this exploration, we also deal with a theoretical
representation of astral sciences in a time
that most authors offered their knowledge in
algorithmic tabular formats, which left their
audience with less of an opportunity to grasp
the underlying principles.

3. IN SYNCHRONY OF DIFFERENT

CALENDARS

We saw in the previous part that comparing
different calendrical systems and applying
them in coordination with each other was an
important concern during the ninth century.
This is not only true for astronomers, but for
the class of udaba’ in general since many of
them served in official positions. This part of
our paper is aimed at identifying the patterns,
structures and devices used by al-Farghani
to present a well-organized exposition of the
calendars. The way he introduces, deconstructs,
and compares different chronological systems,
conveys a desire to standardize the time-
keeping accounts and to make a user-friendly
interface for practical applications. To follow
his trajectory of elucidation, we treat the
calendars in separate sections based on the
second sequence of the manuscripts discussed
above which circulated wider and reflects de
facto preferences.

(1) Hijra Calendar

a second version of his work. But we can say for certain
that the Persian calendar was his chief concern while
shaping the initial form of his chapter on chronology. Not
only when discussing the differences between eras, are all
calendars compared with the Persian calendar, but the
sole chronological system whose name appears in other
chapters is the Persian calendar.

209



Harmonization of Calendars in the Early Islamic World
as Reflected in al-Farghani’s Elements of Astronomy

As far as the Arabic-Islamic year is
concerned, the author states that this lunar
year is comprised of 354 days and that this is
a jalil year. In the first group of manuscripts,
starting with the Persian calendar, there is
no detailed information on the Hijra month-
names and the author is content to mention
only the first and the last months (min al-
Muharramiladhi al-Hajja). The fact that in the
second group, Arabic month-names appear
and stand in parallel to the structure of the
expositions for other calendars, speaks again
of their practical prominence. Al-Farghani
explains that for the precise length of a lunar
year we need to add eleven days every 30
years. In this sense, the average lunar year has
354 days plus a fifth and a sixth (of a day): fa-
takanu hissatu al-sanatu al-wahidatu khamsan
wa sudsan yauman (= 354 days and 8 hours
and 48 minutes). Accordingly, the year in
which these additional days are implemented,
includes seven complete (tamma) and five
incomplete (naqisa) months. If observing the
moon matters for us for counting the months,
al-Farghani says that complete and incomplete
months are not predictable, but the number
of the days of the months remains intact (al-
‘adad al-ayyam al-shuhtir huwa bi-I-hisab al-
musahhah).

(2) Syriac and Byzantine Calendars

The Syriac calendar (shuhar al-suryani)
was used by the Byzantines in the Eastern part
of their Empire and by the Syriac Christians
in Iraq and Iran; regions which once belonged
to the Sasanian Empire. These are the old
Aramaic (indeed the Babylonian) month-
names, used also by the Parthians and the
Sasanians®, of pre-Hellenistic origin (adopted

26 To see how the system of different time-reckoning
between the Hellenistic Empires of the East functions, one
can take a glimpse on the parchments from Avroman in
Kurdistan investigated by Minns 1915 (two in Greek, one
in Aramaic [with some Iranian words]) from the first c.
BCE, and the Syriac deed of sales found in Dura Europos
dated on May 9 243 (ed. and commented by Drijvers and
Healey, 232 ff. ). Also the inscriptions from Palmyra bear
witness to this interaction, e. g. in the bilingual inscription
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by the Seleucids) and also used by the Jews
(who continue to use the lunar calendar).
These names have remained in use even in
present time in Greater Syria (biladal-sham)
and Iraq, alongside the Islamic ones. They also
form the basis of the modern Turkish month-
names. The reason for this is taxation.

The list of the Syriac month-names in
the Elements of Astronomy are as follows:
Tishrin al-awwal (31 days), Tishrinal-akhir
(30), Kanun al-awwal (31), Kanunal-akhir
(31), Shubat (28 or 29 days, also Turkish) -in
the latter case (29 days for Sh.), this year is,
according to al-Farghani, a leap year (kabisa,
this is also the Islamic name)- Adhar (31),
Nisan (30), ’Ayyar (31), Haziran (30), Tammiuz
(31), Ab (31), Aylal (30).* This year contains
365 days, with an extra day being added once
every four years. This results in there being 365
and a quarter days yearly.

Al-Farghani’s exposition on the Byzantine
calendar (shuhar al-rim) is the shortest.
Ram here means “Byzantine,” as it always
does in Islamic sources. Al-Farghani rightly
declares that the months observed by the
Byzantines were the same as the Syriac ones.
For every Byzantine name he further gives the
Aramaic equivalent, these are cited above. It is
worthwhile to examine these names here, in
order to help determine from which kinds of
sources he acquired his information:

“Ynw ryw,

Fbrw ryws,

Mrtyws,

"brylyws,

Myyws,

Ywnyws,

Ywlyws,

"ghsts,

Sbtmryws (so read b instead of n),

‘qtnryws,

Nwmrryws,

in Greek and Aramaic published recently by Kubiak and
Jakubiak(2012), Nr. 3 (Aramaic/Macedonian Month
name).

27 Variants of the Arabic month-names in the
surviving manuscripts will appear in forthcoming
Mousavi’s doctoral dissertation.
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Dhgmryws”

These are clearly the original Latin month
names as they were in use in the Byzantine
Empire and in Greece today; the Ancient
Greek month-names did not survive (only G.
Pachymeres, a 14th c. Byzantine historian tried
to use them again). Consequently, they display
a Greek form, which means that the Latin
ending is — like decembris - is changed with
a tendency for hypercorrection into the Greek
tog — like AexépPprog etc?. It is important to
know that even in Modern Greek there is a
difference between the more popular names
that end in (- 1g) and the more official names
that end in (- 10¢): [evapig against "Iavovdptog.
The latter longer forms prevail today, while
the shorter ones are common in proverbs.
Therefore, it is highly probable that al-Farghani
had an official Byzantine list in front of him,
maybe even from a Syriac source (where the
official Byzantine names appear frequently); he
knows the names through written sources, not
from spoken Greek. The only exception to this
is the form of the name of August, Aghostos,
which is evidently a popular Latin form close
to Italian Agosto. It is also attested to in Syriac
(Brockelmann 4b). From this we can conclude
that al-Farghani was dealing with learned
material as the names for the months among
the Western neighbours of the caliphate are
concerned.

Our author also correctly states that the
first day of January corresponds to the first
day of Kanun al-akhir, when the festival of the
glnds is celebrated. This is clearly the Byzantine
feast on the first of January k&Aavdai, which
is the Byzantine form of the Ancient Roman
kalendae, that marks the beginning of the
Roman Year. This was a popular festivity in
Byzantium that was officially condemned by
the Church but is still celebrated in Greece
today. Here, Al-Farghani is giving the (almost)
Modern Greek form, kdAavda, which goes
back to the old accusative. The different forms
of the names are listed in Lampe (696 b) and

28 The list in de Blois 2000, the Julian calendar in the
Islamic world, needs revision.
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Trapp®. The Arabic form is given without
vowels, but the subjacent Greek form is clear.

(3) Persian Calendar

The Persian calendar (shuhar al-furs)
is given more attention than all the other
calendars in the Elements of Astronomy. This
is perhaps because as an astronomer of Iranian
origin he possesses more personal experience
with this particular subject. However, he
demonstrates no sign of knowledge of the old
Sogdian and Khwarizmian calendars which
were still currently in use in his native Farghana
valley. These calendars are still mentioned by
al-Birani even centuries later®. Our author
does not even mention the Armenian calendar,
which is also derived from the old Iranian
times, but dates from a “pre-reform” (v. infra)
period.

While the Armenian calendar is only of
limited importance, especially in Baghdad
during the ninth century, its absence does
highlight the scientifically disciplined method
of al-FarghanTs writing, seeing as it comes from
his native land. The structure of this section is
as follows: Like in the other examples, he first
gives a list of the month-names, in the modern
sequence, beginning with Farvardin-mah.
The formula always runs x + mah (“month”).
This is exceptional because he does not add e.
g. unv into the other lists. He also includes a
list of the 30 Zoroastrian names for the days
of the month, which is among the earliest
extant witnesses. These names are given below
without a detailed philological commentary.
This will be further developed in a separate
paper and will be based on various extant
manuscripts:

“Hrmz, Bhmn, ’rdybhsht, Shhrywar,
’stnd’rmd, Khrd’d, Mrd’d, Dyb’dr, ’d’r, ’b’n,

29 E. Trapp, Lexikon zur byzantinischen Grizitit (on-
line edition: stephanus.tlg.uci.edu/lbg/#eid=33698&conte
xt=search&type=greek&term=Lkaland : accessed on April
22 2020), ss vv. The female plural form appears already in
the 6th c. Byzantine writer, John Lydus: kaAdvdau.

30 Lewy 1941, 37ff. Also, the Mandaeans today use
the Iranian month-names, v. Macuch et alii , A Mandaic
Dictionary x.
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Khwr, M’h, Tyr, jwsh, Dybhmr, Mhr, Srwsh,
Rshn, Frwrdyn, Bhr’'m, R’m, B’d, Dybdyn,
Dyn, ’rd, ’sht’d, ’sm’n, Z’my’d, M’rsfnd,
‘nyr’n”

Most of these names go back to Zoroastrian
deities and can also be found in the list of
month-names. Even if one considers the
unreliability of some manuscripts and the
lack of vowel signs, the forms given by al-
Farghani are the New Persian forms, not the
ones found in Pahlavi (v. the list in Panaino et
al. 1990, table 23). Four Zoroastrian festivals
are inserted into this list, which is the highest
number given for any sort of calendar in the
Elements of Astronomy. These are Nawriz
(called Nayruiz, a common Arabic form)
on the first of Farvardin-mah, Mihrjan on
the sixteenth of Mihr-mah, the ten days of
Farvardigan, beginning with the 26th of Aban-
mah (and thus continued into Azar-mah).
On the first of Azar-mah, he also mentions
an old Iranian festival, the Kasih bar-nishin,
a festival of reversal which al-Farghani calls
in Arabic Rukab al-kusaj*. Finally, the five
supplementary days are added to the end of
Aban-mah (the eighth month). He names them
with the classical expression andarjahat®. This
is clearly an Arabicized form of middle Persian
anadargah. Gah stems here from oir. Gaba.

Now, a few remarks about the Persian
calendar as it appears in al-Farghani’s text will
be provided. The first comment deals with the
form of the ancient Zoroastrian calendar as it
is given in the Elements of Astronomy. Before
answering this, one should be aware that the
Sogdian, the Armenian, and the Khwarizmian
calendars represent the older stages of the
Iranian calendar, since they themselves are of
Iranian origin. The Iranian calendars followed
in their historical development the history of
the Iranian State(s) and was, therefore, subject
tobasicchanges. So, the calendars of theselands,

31 See de Jong 1997, 382, footnote 94.

32 For the other names see Boyce 1970, 5171f., spec.
footnote 34; and de Blois 1996, footnote 7, according to
Henning from al-Birani; one common designation in
Persian is duzdida, meaning “stolen”
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separated from the State, are “pre-reform”.
The fact that Christians took over the Iranian
month-names should not astonish, especially
if one considers the Eastern Christians under
Sasanian rule who adopted an Iranian feast for
the New Year. In Syriac, the feast is named with
the Iranian dialect form nausardel (Tagizadeh
1940). Also, the Cappadocian Calendar which
is attested to in Roman times (late Republic),
was probably forgotten by this time; it is the
Julian calendar where only the month-names
are Persian. This was an expression of the
identity of the local elite from the region who
claimed Iranian descent. This is similar to the
contemporary calendar of Iran™.

Interestingly enough, al-Farghani shows no
trace of a thirteenth month for intercalation.
This confirms de Blois’ thesis (1996, 39) of
assigning the information about Iranian
pre-Islamic intercalations as they appear in
al-Birani etc., to fiction. The guide fossil for
assessing this, however, is the placement of the
five additional days as listed by al-Farghani.
These are as follows: ahandjah, ashandjah,
isfandarmazjah (derived from the Zoroastrian
goddess Sponta. Mainyt + Ga0a(, akhashtarjah,
and hashoshatjah. All of these five names
derive from those of the five most holy Gafas,
the hymns by Zarthustra. This identification
took place sometimes after Alexander and
before Islam. The form under which they
appear here in al-Farghani’s work contrasts
from the Middle Persian form in a remarkable
manner. This is due to the misreading of the
correspondent Pahlavi Forms; which means
that our author knew this language but in an
imperfect form™®.

The way in which the ten days of
Farvardinjah is explained by al-Farghani is also
of importance. He maintains that the five days
that are added to the end of Aban-mah, should

33 De Blois 1996, 46ff, esp. the “synoptic table” on p.
48.

34 Bickermann 1967, 198 and footnote 6; and
Panaino et al. 1990.

35 We want to thank Prof. M. Macuch (Freie
Universitdt Berlin) for her useful remarks concerning this
point.
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not be counted (lata‘uddminal-shuhar). A
word should also be said about the significance
of this festival, fravashis®. It is mentioned in
the notice of a Byzantine ambassador to the
Sasanian court towards the end of the sixth
century, which is attested to by the Byzantine
historian Menander Protektor (d. after 582),
and falls under the third of March of the year
565 CE (“Yazdgird early”). We are informed
that he was sent by his emperor towards the
Persian border at Dara in Syria, because at
Nisibis (Persian since 363) they celebrated a
kind of obsequies which the Greek author calls
“Furdigan” which is (apart from the vowels)
the same form that appears in the Syriac
martyrion of George®. The festival prevented
any type of official business from being
conducted. So, according to de Blois (1996), a
second reform of the calendar of Ancient Iran
took place probably in the reign of Kavadh.
This reform separated the Persian (Sasanian)
calendar proper from the other Iranian ones
(Armenian, etc.). This can be deduced from
the aforementioned Syriac Martyrion®, where
we read that the festival of Farvardigan fell in
the thirtieth year of king Kavadh in the Syrian
month Adhar, i.e., in March. In the year 518
CE, the Iranian Adhar (and thus also Nawrtiz)
began on 17th of March, which means that the
andargah-days should begin on Aban-mah 26.
This is exactly where al-Farghani has them?.
He is evidently using the “Yazdgird early” era
here once again. This era counted from the
Hijra onwards, and the presence of two exact
correspondences confirms the hypothesis that
it goes back to pre-Islamic Persia.

36 The difference between Farvardin and Fravashisis
due to different pronunciations of the Awesta.

37 Doblhofer 1955, 121ff. with the commentary
on p. 216. As Gray (1904) has shown many decades ago,
the Byzantines were well informed about Iranian time-
reckoning.

38 Hoffmann 1880, 79.

39 DeBlois 1996, 41 with notes; 46f. with notes. The
“stolen days” began but after Aban 30; so al-Farghani
counts the period of ten days at the years end correctly:
five days in Aban + five days outside the regular time-
reckoning.
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(4) Coptic Calendar

Al-Farghanis treatment of the Coptic
month-names (shuhuar al-qibt) follows again
with the same phrase-structure. The Iranian
calendars underwent several stages of reform
after the Egyptian calendar was introduced
in a special Iranian way after the conquest of
that country by the Achaemenid Cambyses in
525 BC. De Blois (1996, 49) accepts the time
span that falls roughly between 481 and 479
BC, ie., under Xerxes for this innovation.
The anadargah corresponds clearly to the
five additional Egyptian days that are called
énayopevar by the Greeks (and al-Farghani, v.
infra). Our author calls them “Coptic”®. Also,
the thirty gods presiding on every single day of
the month brings to mind the Egyptian decani.
Moreover, the names for the weeks (of ten
days) represent gods (something unknown to
Greeks). But it must be stressed that the Old
Egyptian decani presided over ten days, so
their number resulted 36 for each year plus the
additional days*'.

As the Coptic month-names are
concerned, the manuscripts of al-Farghani
display significant differences in about half
of the names. This is already noted by Jakob
Christmann (1590, 189) in his commentary,
but at his time, there was no Coptic
dialectology. For the first name, also the
beginning of the Egyptian calendar, we read in
all known manuscripts twt, but for the second
one, instead of f'wfy, some manuscripts read
b ’bh. By the same token, we find:

kywqy replaced by kyhk

m khyr by mshyr

40 One should be cautious when using the term
“Coptic”. Ptolemy uses the Egyptian month-names
regularly in the Greek form as was the custom since
the Ptolemies. “Coptic” is a language whose use was
independent from the modern Coptic Miaphysite Church
during Late Antiquity (miaphysite authors normally wrote
in Greek).

41 See Bickerman 1967, 29. The decani used to get
established by the priests according to the star closest to
the rising sun. This changed during the course of the year.
The main difference is that the course of the gods is the
same every month for Zoroastrianism, unheard of also in
the Roman calendar with its many feasts.
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t’mynwt by brmhwt (sic!)

frmwt by brmwdh

b "khwn by bshns (sic)

The solution for this duplicity can be
resolved by using the dictionary by Crum,
the handbooks by Grumel and Ginzel, and
the dictionary by Preisigke. The second forms
of the list given above correspond with the
standard Arabic forms, while the first forms
are closer to the Graeco-Coptic month-names
as used by Ptolemy (e. g. ed. Heiberg: 256;472;
256; 315; 329; 204/345; 362; 369; 205; 374; 332;
344), as well as to the genuine Coptic names
as given by Crum (Saidic or Bohairic)*. These
names always appear with the different and
various names that exist in the diverse Coptic
dialects; there is no standard Coptic language.
One should also take into account that the
Coptic language does not differentiate between
voiced and voiceless stops (as can be seen by
the many spellings of Greek words). Aspiratae,
like Greek X, are also used without phonemic
correspondence®.

To analyse one example: The name of the
fourth name is given as kyw’qy in one group
of manuscripts. This corresponds clearly to
the form used by Ptolemy: Xoidax. Looking
into Crum’s dictionary we find that there is a
spirant in the Coptic, which the Greeks had no
means expressing (133 r): kotalk (with many
variants). But it is this form that creates the
background of the standard Arabic form in
kyhk, as given by Crum, and it also appears
in some manuscripts of the Elements of
Astronomy. The first form given by our author
is therefore closer to the Greek, i.e., the one
used by Ptolemy and his colleagues. The second
forms are closer to those of the standard Arabic.
This is no exception. If one compares the pages
in Crum*, the Arabic forms given there are

42 The thesis in de Blois 2000 (VI:“The Coptic
calendar”), that the Coptic month names in Islamic
sources are all Saidic, is wrong.

43 Especially in Northern Coptic (Bohairic), the
aspiratae are used when the article is united with the
following consonant; this is the most conspicuous
difference with Saidic.

44 According to the order of the months inside the
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the same as those in the more recent group of
manuscripts of al-Farghani. These differences
are, therefore, not orthographic mistakes
(which also occur, v. supra), but represent two
distinct branches of the manuscript tradition. It
is quite probable that they were put there later
by somebody who knew the standard forms.
The source for the standard forms which are
closer to the Coptic variants, come from works
of other astronomers or the Egyptian chancery,
who used these forms in Arabic (even today).
Our author then, working in Baghdad, stayed
close to his master, Ptolemy. There were few if
any Copts in the capital. These recent forms
are identical with those given by al-Battani
(fl. c. 260 AH/c. 880 CE) and al-Birani, so we
can follow a process of homogenization of our
author’s work by the way of his transmission.
That Gerhard of Cremona’s translation shows
the same innovation® (if one uses the edition
by Campani) shows that the secondary
redaction of al-Farghants work already existed
in the 12th century and was common in al-
Andalus. This duplicity of the manuscripts
can also probably be explained in an historical
context; considering the fact that al-Farghani
was commissioned by caliph al-Mutawakkil to
construct a Nilometer in Cairo, it is very well
likely that he himself was responsible for such
a replacement of the names. This possibility
falls in line with his interest in practicality, that
is reflected in his text and is discussed more
broadly above.

4. CONCLUDING REMARK

Chronology and calendrical knowledge
in the ninth century Islamic era were seen
at the interface of astral sciences and civil

Egyptian year, these are the following: 462 1; 266 r; 728 |;
133 r (v. supra); 397 r; 206 1; 269 1 (bis); 279 I; 263]; 57 r;
186 r.

45 The forms in Gerhard’s version (1910, 60, ed.
Campani) are: teut, bebih, athur, kiak, tubih, amsir,
barmaheh, barmadea, bastames, baunih, abib, mescerim.
The editor based his text only on the Florentinus
Mediceus Plut. 29/9 and did not correct graphical errors
and misreadings. Nevertheless, we are dealing with the
secondary names here without doubt.
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requirements which served as a vehicle for the
engagement of astronomers in administrative
activities. Their entrance in the circle of courtier
projectors encouraged them to write for a
broader audience and reassert their research.
This is exactly what we find in the readership
of al-Farghant’s Elements of Astronomy, where
the material is presented clearly in a well-
organized and eloquent manner. Al-Farghani’s
text, therefore, reflects a change in priorities in
the intellectual activities of the early Islamic
astronomers. It depicts them not only as
scientists and theoreticians, but also as social
actors who participated in and helped to create
the official regulations of that era. Our study
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