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ABSTRACT: The present study focuses on chapter 17 of Abraham Bar Hiyya’s (ca. 1065—
ca. 1136) Calculation of the stellar motions, the canons of his astronomical tables. This
chapter, the densest and most comprehensive account of the fixed stars written during the
first phase of the reception of the Arabic astronomical tradition by Jewish scholars, in-
cludes the first ever Hebrew catalogue of the 48 Ptolemaic constellations, two lists of stars
of the first and second magnitudes, and a list of the 28 lunar mansions. This study shows
that for the design and contents of this chapter, Bar Hiyya was inspired by Farghant’s (d.
Egypt, after 861) Elements, the first compendium of the Almagest that diffused the Ptole-
maic astronomical tradition to the Arabic world. But the redaction of Farghant’s Elements
on which Bar Hiyya drew is different from that known to modern scholarship today. The
Arabic original of this text is now lost, but survives in the Hebrew translation of al-
Farghant’s Elements by Jacob Anatoli (ca. 1230s). This paper also shows that Bar Hiyya’s
standard way of designating stars, constellations, and lunar mansions is a Hebrew transla-
tion of the common Arabic names, followed by a transliteration in Hebrew letters of the
Arabic names. This was his tacit acknowledgement of the linguistic supremacy of Arabic,
which had already proved its ability to absorb Greek science. In some cases, however, Bar
Hiyya uses Hebrew biblical star- or asterism names to designate constellations, fixed stars
and lunar mansions. This is how he sought to highlight his national identity.
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Abraham Bar Hiyya (ca. 1065—ca. 1136) was the first Jew to follow the Greco-
Arabic astronomical tradition and write, in Hebrew, on the identification, loca-
tion, and characterization of the fixed stars. This tradition ultimately goes back
to Ptolemy’s (ca. 100—ca. 170) catalogue in the Almagest, which lists 1025
fixed stars with their ecliptical coordinates and magnitudes, grouped into 48
constellations,' and was subsequently developed by prominent Arabophone astron-
omers. Bar Hiyya studied the fixed stars in all three of his works on astronomy.
The entire last chapter of Surat ha-’ares (The Form of the Earth), an introduc-
tion to Ptolemaic astronomy, deals with the motion of the fixed stars and the
number of fixed stars in the northern, southern, and zodiacal Ptolemaic constel-
lations.> Luhot ha-nasi’ (The Tables of the prince, henceforth Ln), Bar Hiyya’s
astronomical tables, include five star lists. The first two of them, which have
been edited and studied by Bernard R. Goldstein 3 list 14 first-magnitude and 14
second-magnitude stars. The other three lists are closely related to astrology.+
The present study focuses on chapter 17 of Hesbon mahalakhot ha-kokhavim
(Calculation of the stellar motions, hereafter Hesbon), which represents the
canons of Ln, and incorporates, as will be shown below, the densest and most
comprehensive account of the fixed stars written during the first phase of the
reception of the Greco-Arabic astronomical Ptolemaic tradition by Jewish
scholars.

Hesbon is extant today in at least 19 manuscripts,’ indicating that it was one
of the most popular Hebrew astronomical works circulating in the Middle Ages
and the Early Modern Period. The Hebrew text of Hesbon was edited in 1959,
on the basis of two manuscripts, by José Maria Millds Vallicrosa, who accom-

1. Ptolemy’s catalogue in the Almagest was transmitted to the Arabophone world through the
Greek-to-Arabic translations by al-Hajjaj ibn Yusuf ibn Matar and Ishaq ibn Hunayn in the late
eighth to late ninth centuries. See Paul Kunitzsch, Claudius Ptolemdus: Der Sternkatalog des
Almagest: Die arabisch-mittelalterische Tradition. Vol. 1: Die arabischen Ubersetzungen (Wies-
baden: Harrassowitz, 1986); idem, Der Almagest: Die Syntaxis Mathematica des Claudius Ptole-
mdieus in arabisch-lateinischer Uberlieferung (Wiesbaden: Otto Harrassowitz, 1974).

2. Abraham Bar Hiyya, Tzurat Haaretz, ed. Raphael Lasri (Jerusalem: Hamachon Letchuna
Vekidush Hachodesh 2009), 139—-145; cf. Vatican, Biblioteca Apostolica Vaticana, MS ebr. 385,
fols. 84a—88b.

3. Bernard R. Goldstein, “Star Lists in Hebrew,” Centaurus 28 (1985): 188-191.

4. For a brief description of these five lists, see Appendix, pp. 298-299.

5. See the relevant records in the digital catalogue of the Institute for Microfilmed Hebrew
Manuscripts, Israel National Library, Jerusalem.
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panied it with a Spanish translation, a brief introductory study, and concise
notes.® This edition, however, for reasons unknown to me, omits the bulk of
chapter 17 (hereafter Ch17).7 Despite its primordial role for our understanding
of the earliest phase of the transfer of the Greco-Arabic astronomical tradition
to Jewish scholars, starting in the twelfth century, Ch17 is today available only
in manuscript and is virtually unknown to modern scholarship. To fill this con-
spicuous lacuna I embarked on a close scrutiny of this chapter. The present
study fleshes out the main findings of this research and is divided into three
parts.

The first part elucidates four main points: (1) the contents and organization
of Ch17 and (since Hesbon represents the canons of Ln) the correspondences,
if any, to Ln, to determine the extent to which Ch17 is a self-contained account
of the fixed stars or an explanation of elements of Ln concerned with this
topic;® (2) the sources on which Bar Hiyya drew for the structure and content
of Ch17; (3) Bar Hiyya’s modus operandi and linguistic approach when coin-
ing Hebrew names for fixed stars and other stellar objects; (4) the impact of
Ch17 on subsequent medieval Hebrew astronomy. The second part is a critical
edition, based on seven manuscripts of Chi7, accompanied by an English
translation.? The third part is a commentary on this text, concerned exclu-
sively with constellations, fixed stars, and other stellar objects, which consti-
tute the backbone of Ch17. An appendix provides a brief description of the star
lists in Ln.

6. José Maria Millds Vallicrosa, ed. and trans., La obra Séfer hesbon mahlekot ha-kokabim (Li-
bro del cdlculo de los movimientos de los astros) de R. Abraham bar Hiyya ha-Bargeloni (Madrid:
CSIC, 1959).

7. Bar Hiyya, Sefer Hesbon, ed. Millas Vallicrosa (Hebrew part) chap. 17, pp. 101-102; (Span-
ish part) chap. 17, pp. 93-95.

8. For this topic, see Niran Garshtein, The Relationship between Abraham Bar Hiyya's
Astronomical Tables and his Treatise ‘Calculation of the stellar motions’ (Hebrew), submitted for
the Master degree in Bar Ilan University (Ramat Gan, 2016).

9. This edition is used for all quotations from or references to the Hebrew text of Ch17 and its
English translation, in the format: Ch17 §2:1 = chapter 17 of Heshbon, section 2, sentence 1.
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PART I: INTRODUCTORY STUDY

The Structure and Contents of Ch17 and the Connection to Ln

Following a title that incorporates an incomplete table of contents, Ch17 is organ-
ized into four parts and a coda, as follows:

(I) The discussion of the motion of the fixed stars is divided into three sections.
The first describes this motion as a steady movement around the poles of the
ecliptic. This is followed by two values for the rate of motion of the fixed
stars. The first, 1° in 100 years, which Bar Hiyya assigns explicitly to the An-
cients, is Ptolemy’s value; the second, which Bar Hiyya ascribes to the mod-
ern scholars, is al-Battant’s value: 1° in 67 years.'°

The second section, on the apogees and the ascending nodes of the five
planets, is ostensibly unconnected to the fixed stars. This topic is included in
the first part of Ch17 because, Bar Hiyya says, the Ancients held that these
points move at the same rate as the fixed stars: 1°in 100 years.'' He goes on
to state the values of the apogees and nodes of the five planets at the start of the
first year of the 257th Metonic cycle, or 4865 AM (= 1005 CE), which is
the radix for the calculations in Hesbon and Ln.*> Under scrutiny, it emerges
that the same values are found in one of the tables of Ln devoted to the same
topic.™ This table has no parallel in al-Battant’s al-Zij al-Sabi’.

10. Ch17, §1:1—4. See Al-Battani sive Albatenii Opus astronomicum ad fidem codicis
Escurialensis Arabice editum, Latine versum, adnotationibus instructum a Carolo Alphonso Nallino
(Hildesheim and New York, 1977 [Milan: Pubblicazioni del Reale Osservatorio de Brera in Milano,
1899-1907]), Arabic part, chapter 52, p. 191, line 21 — p. 192, line 4. See also Abraham Ibn Ezra’s
Liber de Rationibus Tabularum,ed. José M. Millas Vallicrosa (Madrid and Barcelona: CSIC, 1947),
p. 78: “antiqui vero et Ptholomeus dicunt quod 100 annis unum gradum pretereunt Albateni vero
probavit quod 66 annis uno gradu moventur’’; Ibn Ezra’s first version of Book of Reasons, ed. Sela
(Leiden: Brill, 2007), §2.12:9, pp. 50-51.

11. Ch17, §2:1. See Ptolemy’s Almagest, trans. and annot. G. J. Toomer (London: Duckworth,
1984), IX:7, pp. 449—-453. See José Chabds and Bernard R. Goldstein, A Survey of European
Astronomical Tables in the Late Middle Ages (Leiden: Brill, 2012), p. 47.

12. Ch17, §2:2-7.

13. MS Berlin OR. QU. 649, fol. 277b.
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The third section offers detailed instructions for calculating the positions
of these points before or after the aforementioned year.'4 Although the rea-
son is not made explicit, these instructions are placed here because they are
meant to show how to make use of the values in the aforementioned table of
the apogees and the ascending nodes of the five planets in Ln. Their pres-
ence here also explains why Bar Hiyya opted to include the apparently re-
dundant radix values of the apogees and nodes of the five planets in the
previous section of Ch17.

(IT) The second part of Ch17 presents, for the first time in the Jewish astronom-
ical tradition, a Hebrew catalogue of the 48 Ptolemaic constellations, organ-
ized in three sections, on the zodiacal, northern, and southern constellations.
After mentioning the canonical number of 1,022 fixed stars,'s the first sec-
tion enumerates the number of stars in the 12 zodiacal constellations, speci-
fying that they are located slightly off the ecliptic, but gives the names of
only the first and last of these constellations, omitting the others on the ex-
cuse that their names are well known to everyone.'® The second and third
sections, on the 21 northern and 15 southern constellations, respectively,
give the Hebrew names for all of them, accompanied in most cases by the
Arabic name transliterated into Hebrew. In a few cases Bar Hiyya also offers
the Greek name and the name of some prominent Arabic star, transliterated
into Hebrew. In both lists, the names of the constellations are preceded by
the total number of stars in the northern and southern constellations.'” The
contents of each entry in these two sections are explained separately in

14.Ch17, §3:1-7.

15. As in the Greek text of Ptolemy’s Almagest, also the Arabic translations give the total
sum of stars as 1022, plus the three stars of a group called Plokamos, Coma Berenices, meaning
the “lock™ of Berenice. See Paul Kunitzsch, Der Sternkatalog des Almagest, 166—167, 182—183.
Farghani’s Elements (between 833 and 857), the earliest Arabic compendium of the Almagest, took
the number 1,022 from the Arabic translations of Ptolemy’s Almagest, but was the first to specify
this number alone. See Jacobus Golius, Muhammedis Fil. Ketiri Ferganensis, qui vulgo Alfraganus
dicitur, Elementa Astronomica, Arabice & Latine. Cum notis ad res exoticas sive Orientales, quae
in iis occurrunt (Amsterdam: Johannem Jansonium a Waasberge, & viduam Elizei Weyerstraet,
1669), (Arabic text) p. 75. From then on, the number 1,022 came to be considered the canonical
number of Ptolemaic fixed stars. As we shall see shortly, Farghant’s Elements is one of the main
sources on which Bar Hiyya drew for Ch17.

16. Ch17, §4:1-2.

17.See Ch17, §5:1—22 and §6:1-16.
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the third part of this study. Note that there is no trace of the 48 Ptolemaic
constellations in Bar Hiyya’s Ln.

(IIT) The third part is divided into three sections. The first distributes the 1,022
fixed stars among the six magnitudes.'® The second section lists 15 stars of
the first magnitude;™ the third, 13 stars of the second magnitude.* Each star
in these two lists is designated by a Hebrew name, usually accompanied by
the Arabic name transliterated into Hebrew and its corresponding planetary
nature (and not the customary ecliptical coordinates).?! Almost every star
list in Arabic astronomical tables includes the planetary nature of the corre-
sponding star;?* three of the five star lists in Ln conform to this rule.?? The
other two star lists in Ln are organized in the same fashion as the two star
lists in Ch17;* the names of the stars in the two parallel sets are virtually
identical. However, the lists of first- and second-magnitude stars in Ch17
and Ln differ with regard to the number of stars (15 and 13 in Ch17; 14 and
14 in Ln), and the fact that the two lists in Ch17 include the planetary natures
but not the customary ecliptical coordinates, while the parallel lists in Ln
include the ecliptical coordinates but not the planetary natures. The content
of each entry in these two lists is explained separately in the third part of
this study.

(IV) The fourth part presents the first-ever Hebrew list of the lunar mansions.
These are 28 asterisms in the zodiac, each occupying a bit less than 13°,
where the Moon “lodges” on each day of the lunar month.?s This part of

18. Ch17,8§7:1-4.

19. Ch17, §8:1-16.

20. Ch17,§9:1-14.

21. The tradition of ascribing to some fixed star an astrological nature that is associated with the
astrological properties of some planet goes back to Ptolemy’s Tetrabiblos 1:9.

22. E. S. Kennedy, “A Survey of Islamic Astronomical Tables,” Transactions of the American
Philosophical Society 46.2 (Philadelphia, 1956): 144, 157, 160, 162, 165. See also Chabds and B.R.
Goldstein, Survey, 185-199.

23. See Appendix, pp. 298-299, star lists (c), (d) and (e).

24. See Appendix, p. 298, star lists (a) and (b).

25. When the Arabs adopted the lunar mansions in the pre-Islamic period, they applied the
names they already used to designate the indigenous system of anwa’, based on heliacal risings and
settings. See Paul Kunitzsch, “Al-Manazil,” in The Arabs and the Stars (Northampton: Variorum
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Ch17 has two sections. The first is a short theoretical introduction.?® The
second is a list of the 28 lunar mansions, each accompanied by a Hebrew
name, the number of stars in the asterism, its shape, and their magnitude. No
astrological aspects are found here.?” All these entries are discussed in the
third part of this study. The 28 lunar mansions are not mentioned in Ln.
However, the fifth star list in Ln is a catalogue of zodiacal asterisms (just as
the Iunar mansions are zodiacal asterisms), and the names of two of the as-
terisms in Ln are identical with those of lunar mansions in Ch17.?8

In a sort of coda (§12:1—3), Bar Hiyya states that the aforementioned 1,022
stars are listed in Ptolemy’s book, a clear reference to the star catalogue in the
Almagest. Bar Hiyya then says that the locations of the stars of the first and sec-
ond magnitude that he has given in this book were also derived from Ptolemy’s
catalogue and that these stars are usually engraved on the astrolabe and are useful
for astrological prognostications.? In a final sentence, Bar Hiyya adds that he
transcribed in this book the locations of stars that give indication in <the interpre-
tation of> natal horoscopes of human beings.3° To which book and to which stars
was he referring here? It can only be a reference to Ln, certainly not Ch17. This
is because the lists in Ch17 do not include the stars’ positions, whereas almost all
the lists in Ln are accompanied at least by the stars’ ecliptical coordinates, and at
least two of them include stars that give an indication in the interpretation of the
natal horoscope.3!

This coda, then, demonstrates that in Bar Hiyya’s mind there was a strong
connection between Ch17 and the star lists in Ln. Even though the 48 Ptolemaic

Reprints, 1989), Essay XX, pp. 1-7. In addition to their calendrical applications, the lunar mansions
were believed to be relevant to astrological weather forecasting, in general, and to rainfall in
particular. See The Book of the World, A Parallel Hebrew-English Critical Edition of the Two
Versions of the Text, ed., trans., and annot. Sh. Sela (Leiden: Brill, 2010), 92—95, 184-185.

26. Ch17,§10:1-5.

27.Ch17,§11:1-28.

28. See Appendix, p. 299, star list (e). The name of the first asterism in Ln is kimah, the same
as the third lunar mansion in Chi17; the name of the 14™ asterism in Ln is the lion’s nose, which is
also the name of the eighth lunar mansion in Ch17. See MS Berlin OR. QU. 649, fol. 59b, Cf. Ch17,
§11:3 and §11:8.

29.Ch17,§12:1-3.

30.Ch17, §12:4.

31. See Appendix, pp. 298-299, star lists (c) and (d).
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constellations and the 28 lunar mansions, which occupy the bulk of Ch17, are not
mentioned in Ln, it stands to reason that Ch17 is not a self-contained account of
the fixed stars but was designed by Bar Hiyya to accompany and somehow ex-
plain the star lists in Ln. Because Bar Hiyya alludes in the coda to the star cata-
logue of Ptolemy’s Almagest, the best way to place the five star lists of Ln in their
proper astronomical tradition is by presenting a list of the 48 Ptolemaic constel-
lations. We must also consider that the fifth star list in Ln is a catalogue of zodia-
cal asterisms, two of which share names with lunar mansions in Ch17.3> Hence
the best way to set these zodiacal asterisms in their proper celestial setting is to
provide a complete description of the 28 lunar mansions, which also are zodiacal
asterisms.

The Sources of Ch17’s Contents and Structure

Let us ask first: Where did Bar Hiyya find the model for the peculiar organization
of Ch17, which merges into a single chapter such variegated material as a discus-
sion of the motion of the fixed stars, a catalogue of the 48 Ptolemaic constella-
tions (but without naming their component stars), short star lists, and a descrip-
tion of the 28 lunar mansions? I have called it “peculiar” because all these
elements of Ch17 rarely appear in the same chapter in the Greco-Arabic astro-
nomical tradition prior to Bar Hiyya. The most important catalogues of the 48
Ptolemaic constellations usually appear alongside complete, or almost complete,
lists of the stars in these constellations, emulating Ptolemy’s catalogue in the Al-
magest. This applies to al-Zij al-Sabi’ by al-Battant3 (ca. 858-929), the Kitab
suwar al-kawakib by al-Suf13#4 (903-986), and al-Qaniin al-Mas ‘4drt by al-BTrani3s
(973—ca. 1050).3% There are short lists of up to 50 stars in most treatises on the

32. See above, note 28.

33. Al-Battani sive Albatenii Opus astronomicum, ed. Nallino, Arabic part, 245-274.

34. Description des étoiles fixes composée au milieu du dixieme siécle de notre eére par
l’astronome persan Abd-Al-Rahman Al-Sifi, ed., trans., and annot. H.C.F.C. Schjellerup (St.-
Pétersbourg: Commissionnaires de 1’ Académie Impériale des sciences, 1874).

35.Al-Birtuni, Al-Qaniin al-Mas ‘adrt,ed. S. H. Barani (Hyderabad: Osmania Oriental Publication
Bureau, 1954-1956), 1014-1126.

36. Two exceptions to this rule, both of them in introductions to astrology, are the catalogs
of constellations in (a) Abt Ma‘shar’s Kitab al-mudkhal al-kabtr ila ahkam an-nujim; (see the
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astrolabe, to illustrate the rete’s star list, and in astronomical tables.3” Cata-
logues of the 28 lunar mansions usually appear in dedicated works, such as
chapter 21 of al-Biriini’s Chronology of Ancient Nations 3® or in astrological
works, such as the section on elections in the Kitab al-Bari’ by Ibn abi-1-Rijal
(died after 1037).3 The closest resemblance to the organization of Ch17 is
found in the consecutive sections of al-Birini’s Kitab al-Tafhim on the fixed
stars.« However there is no evidence that al-BirGnT’s star catalogue was known
in the West in the Middle Ages; nor is al-BirinT’s Kitab al-Tafhim attested as one
of Bar Hiyya’s sources.

Millas Vallicrosa, in the introduction to his edition of Hesbon, argued that
Hesbon draws heavily on the canons of al-Battant’s al-Zij al-Sabi’ #* He vaguely
maintained that this applies to Ch17, too; he was more specific regarding the lu-
nar mansions and pointed out that this section of Ch17 is based on chapter 20 of
the canons of al-Battant’s al-Zij al-Sabi’ #* This chapter, however, says nothing
on the lunar mansions;* nor does any other chapter of al-Battant’s work have the
structure of Ch17. If we pay heed to astronomical literature available in al-Anda-
lus before Bar Hiyya’s time, we find a star list compiled in 912—913 4 and a book

forthcoming edition by Charles Burnett and Keiji Yamamoto, Part II, chapter 1, section 7, lines
35-43), and (b) al-Birant’s Tafhim (see al-Birani, The Book of Instruction in the Elements of the
Art of Astrology, ed. and trans. R. Ramsay Wright [London: Luzac, 1934], §§159-163, pp. 69-81).

37.See: Kennedy, “A Survey of Islamic Astronomical Tables,” p. 144 et passim; Paul Kunitzsch,
“Star Catalogues and Star Tables in Medieval Oriental and European Astronomy,” in The Arabs and
the Stars, Essay I, pp. 113—122.

38. Al-Birani, The Chronology of Ancient Nations, trans. and ed. C. Edward Sachau (London:
Oriental Translation Fund of Great Britain & Ireland, 1879), chapter 21 (“On the lunar stations,
their risings and settings, and on their images”), 336-365.

39. Aly Aben Ragel, El libro conplido en los iudizios de las estrellas. Partes 6 a 8, ed. Gerold
Hilty (Zaragoza: Instituto de Estudios Isldmicos, 2005), VIL:101, pp. 171-180.

40. See The Book of Instruction in the Elements of the Art of Astrology, §§157-166, pp. 68-87.

41. Bar Hiyya, Sefer hesbon, ed. Millas Vallicrosa (Introduction), 14-17.

42.1bid., 17.

43. This is an error. I assume that Millds Vallicrosa meant either chapter 20 of Farghant’s
Elements as it is known to modern scholarship, which has a complete list of the 28 lunar mansions,
or chapter 51 of the canons of al-BattanT’s al-Zij al-Sabi’, which briefly mentions the names of the
lunar mansions in the framework of references to the amount of stars in the zodiacal constellations.

44. See Merce Comes, “La primera tabla de estrellas de al—Andalus,” in Monica Rius Piniés
and Susana Gomez Muns (eds.) Homenaje a Merce Comes. Coordenadas del Cielo y de la Tierra
(Barcelona: Universitat de Barcelona, 2013), pp. 123—137. This star list is intended to illustrate the
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of the anwa’ written in 961.45 However, stars and lunar mansions serve in them
different purposes and are accompanied by parameters markedly different from
those in Ch17. As for catalogues of the 48 Ptolemaic constellations, Ch17 is the
first example of this sort in the Iberian Peninsula. So we must continue our search
elsewhere.

For the design of Ch17,1 will argue, Bar Hiyya was inspired by Farghant’s (d.
Egypt, after 861) Elements, the first compendium of the Almagest that diffused
the Ptolemaic astronomical tradition to the Arabic world. This should not be sur-
prising, given that Millds Vallicrosa has already shown that Surat ha-’ares (The
Form of the Earth), composed by Abraham Bar Hiyya before Hesbon, depends
heavily on Farghani’s Elements.4® But the redaction of Farghani’s Elements on
which Bar Hiyya drew is different from that known to Millds Vallicrosa and to
modern scholarship today. The Arabic original of this text, which until at least the
first half of the thirteenth century was considered to be the original redaction
of FarghanT’s Elements, is now lost, but survives in the Hebrew translation of al-
Farghani’s Elements by Jacob Anatoli (ca. 1230s). Chapter 22 of this alternative
version of al-Farghant’s Elements (henceforth ECh22), which I have recently ed-
ited, translated, annotated, and studied, is devoted entirely to the fixed stars.#?
That ECh22 was the main although by no means the sole source on which Bar
Hiyya drew for Ch17 is indicated by the fact that Ch17 and ECh22 share the same
organization and similar contents in most of their parts.

I begin with the organization. ECh22 combines the contents of chapters 19
and 20 of the standard Arabic text of Farghani’s Elements as known to modern
scholarship, concerned respectively with (a) the motion of the fixed stars and

rete of an astrolabe, and includes 16 stars accompanied by their ecliptical coordinates, diurnal arch
for the latitude of Cordova, and mediation. By contrast, the 28 stars in Ch17 are accompanied by
their planetary natures alone and appear in a different order.

45. Le Calendrier de Cordoue de I’année 961, publie par R. Dozy (Leyde: Brill, 1873). This
calendrical work does not bring a list of the 28 lunar mansions but specifies, for each month, the
lunar mansions setting or arising at sunset.

46. See José Maria Millas Vallicrosa, La obra Forma de la Tierra de R. Abraham Ibn Ezra ha-
Bargeloni (Madrid-Barcelona: CSIC, 1956), pp. 14-16.

47. Sh. Sela, “Al-Farghant on the 48 Ptolemaic Constellations: A Newly Discovered Text in
Hebrew Translation,” Aleph 16.2 (2016): 249—365. My edition of ECh22 is used for all quotations
from or references to the Hebrew text and its English translation, in the format: ECh22 §2:1 =
ECh22, ed. Sela, section 2, sentence 1.
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their six magnitudes, followed by a list of 15 first-magnitude stars, and (b) a full
list of the 28 lunar mansions. The bulk of ECh22, between these two sections, is
a unique and hitherto unknown account of the 48 Ptolemaic constellations. In
what follows I present the correspondences, if any, between the contents of
ECh22 and the four parts I have identified in Ch17. For each of these I also men-
tion, where relevant, elements of ECh22 that do not match anything in Ch17.

(I) The first part of ECh22 discusses the motion of the fixed stars with respect
to the ecliptic and endorses Ptolemy’s value of precession (1°in 100 years),
as Ch17 does.#® But the latter’s discussion of the planetary apogees and
nodes has no match in ECh22 .4

(IT) The central part of ECh22 is a list of the 48 Ptolemaic constellations, di-
vided into 21 northern, 12 zodiacal, and 15 southern constellations, which
are described in the same format as in Ch17.5° This means that each constel-
lation is accompanied by its Arabic name, occasionally also the Greek name,
and the name of a prominent star in it. The account in ECh22 includes the
total number of fixed stars in all 48 constellations and the number of stars in
the zodiacal, northern, and southern constellations, as Ch17 does. Neither
ECh22 nor Ch17 follows the name of the constellation with a complete or
partial list of the stars in it, contrary to the custom of Arabic catalogues,
which follow the model of the star catalogue in Ptolemy’s Almagest.>* But
ECh22 also includes the number of stars in each constellation, which Ch17
does not.

(IIT) Following the division of the 1,022 Ptolemaic fixed stars into six magni-
tudes and a count of the fixed stars in each stellar magnitude, ECh22 lists 15
first-magnitude stars, accompanied by their Arabic names but without the
usual ecliptical longitude and latitude for each. A virtually identical list of 15
first-magnitude stars appears in Ch17, accompanied by their planetary na-
ture.s* The correspondence between these two star lists is discussed below.
Ch17 also has a list of 13 second-magnitude stars, which ECh22 does not.

48.See ECh22, §2:2; Cf. Ch17, §1:1—4.

49. See Ch17, §2:1-7; §3:1-7.

50.See ECh22, §4:1-22; §5:1-14; §6:1-17; Cf. Ch17, §4:1-2; §5:1—22; §6:1-16.
51. For examples, see nn. 33, 34, and 35.

52.See ECh22, §1:3-7; §2:1-15; Cf. Ch17, §7:1—4; §8:1-16.
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(IV) The last part of ECh22 offers a full account of the 28 lunar mansions, ac-
companied by their Arabic names transliterated into Hebrew script and
translated into Hebrew. A similar account appears in Ch17. Both ECh22
and Ch17 designate the lunar mansions by virtually identical names, ignore
the calendrical and astrological aspects of the lunar mansions, and are con-
cerned exclusively with astronomical matters, such as the number of stars in
the asterism, their shape, and their visibility.53 But Ch17 also specifies the
magnitudes of the stars.

We see, then, that except for the discussion of the planetary apogees and nodes
and the list of second-magnitude stars, all the topics addressed in Ch17 have a
counterpart in ECh22, presented with a similar approach. But Bar Hiyya’s reli-
ance on ECh22 also relates to the content. The names of the constellations and of
other celestial objects in Ch17, especially the combined names, (meaning double
Hebrew names sometimes accompanied by the Arabic names transliterated into
Hebrew,) provide significant clues for finding his sources. The analysis of this
evidence and its implications is found in the notes to each of the constellations
and stars; here I limit myself to some general remarks. Most of the constellation
and star names in Ch17 can be found in the early translations of the Almagest by
al-Hajjaj and Ishaq ibn Hunayn and continued to be employed in the star cata-
logues of al-Battant, al-StfT, and al-Birtini. Hence they do not provide unequivo-
cal evidence about Bar Hiyya’s dependence on a specific source. However, a few
exceptions, related to combined names, point to a clear link between Ch17 and
ECh22.

Ch17 designates the constellations Cassiopeia, Bodtes, and Hydra by com-
bined names representing separate traditions that, as far as I know, never appear
together in the Greco-Arabic Ptolemaic tradition before Bar Hiyya except in
ECh22 .54 Ch17 refers to the constellations Auriga, Lyra, Canis Major, and Canis
Minor with combined names whose only appearance in the Greco-Arabic Ptole-
maic tradition before Bar Hiyya is in al-Hajjaj’s translation of the Almagest and in
ECh22 .55 Given Ch17’s heavy dependence on ECh22 for its organization and the
names of some constellations, I find it much more plausible that Bar Hiyya drew

53.See ECh22, §8:1—29; Cf. Ch17, §11:1-28.
54. See, respectively, Ch17 §5:10, §5:6, §6:9 and notes.
55. See, respectively, Ch17 §5:13, §5:9, §6:6, §6:7 and notes.
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on ECh22, and that ECh22, in its turn, drew on al-Hajjaj’s translation of the
Almagest, than that Ch17 drew directly on al-Hajjaj’s translation.

As indicated by Millds Vallicrosa, much of the astronomical material in
Hesbon is based on the canons of al-Battant’s al-Zij al-Sabi’. That Bar Hiyya also
drew on al-Battant for the names of the constellations is supported by the double
name used in Ch17 for Andromeda, whose counterpart in the Arabic Ptolemaic
tradition is found only in the star catalogue in al-Zij al-Sabi’ 5° Regarding Cen-
taurus, the name used in Ch17 suggests that Bar Hiyya drew either on al-Battant
or on ECh22 .57 However, the name used for Corona Borealis (al-fakka) in al-Zij
al-Sabi’ proves that al-BattanT could not possibly have been Bar Hiyya’s source,
since the latter employs the common Arabic name of the constellation (al-iklil
al-Samalr), translated into Hebrew and transliterated in Hebrew script.?® The
same applies to the discrepancy in Bar Hiyya’s and al-Battani’s names for Lyra
and Equuleus.®

The likelihood that the list of 15 first-magnitude stars in Ch17 is a virtual rep-
lica of the list in ECh22 is supported by the following points: (a) As far as [ know,
the latter is the only precedent of a separate list of 15 first-magnitude stars before
Bar Hiyya’s time. (b) The stars in the two lists are virtually identical and are
given the same names, although not presented in the same order.® The only ex-
ception, a star of problematic identification, was inserted by Bar Hiyya as item 14
in the list of first-magnitude stars of Ch17, probably as a result of confusion with
another first-magnitude star, which he erroneously inserted in the list of second-
magnitude stars.%'

56.See Ch17, §5:21 and note.

57.See Ch17, §6:12 and note.

58. See Ch17, §5:7 and note.

59. See, respectively, Ch17, §5:9, §5:19, and notes.

60. Bar Hiyya’ list is not strictly ordered by the stars’ ecliptical longitude. Thus, O Eri, which
according to its longitude (Ari 14° 40") should have been the first item, as in ECh22, appears in the
third place in Ch17; and o Aur, which according to its longitude (Gem 9° 30") should have been
the third item, as in ECh22, appears in the seventh place in Ch17.

61.See Ch17,§8:15 and note. The first-magnitude star in ECh22 that does not appear in Ch17 is
[ Leo, called the tail of the lion. Because [3 Leo appears in Ch17, but in the list of second-magnitude
stars, and since item 14 in the list of first-magnitude stars of Ch17 is called the tail of the horse, 1
assume that Bar Hiyya confused the names of the two stars and swapped the tail of the lion with
the tail of the horse.
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But ECh22 was certainly not Bar Hiyya’s sole source. That Bar Hiyya also
drew on al-BattanT is supported by the fact that (as remarked by B.R. Goldstein)
the longitudes of the stars in the first- and second-magnitude star lists in Ln con-
sistently agree with those of al-Battani, with a precession of 3° 20', and with those
of Ptolemy, with a precession of 14° 30'.> Note, however, that there are differ-
ences in the Arabic names found in al-Battani’s star catalogue and in Bar Hiyya’s
Ch17 and Ln, regarding items 5, 6, and 7 in Ch17’s list of first-magnitude stars (a
CMi, o CMa, o Aur), and regarding item 12 in its list of second-magnitude stars
(8 Leo).% This indicates that Bar Hiyya’s depended on al-Battani mainly for the
stars’ ecliptical longitudes; but looked elsewhere for their names and other prop-
erties. Moreover, the star that appears as item 10 in the second-magnitude lists of
both Ch17 and Ln has no match in BattanT’s catalogue, which means that Bar
Hiyya took it from another source.®

That Bar Hiyya drew on another source is also clearly shown by the fact that
every star in the two lists in Ch17 is accompanied by its planetary nature, in con-
trast with the star lists in Ln, in al-BattanT’s catalogue, and in Ptolemy’s cata-
logue. This source is as yet still unknown. However, as shown in the notes to each
star in the two star lists of Ch17, this source circulated widely in the Iberian
peninsula: in most cases, Abti Ja‘far Ahmad b. Yasuf Ibn al-Kammad, in his list
of 30 stars,® Abraham Ibn Ezra (ca. 1089—ca. 1167), in the star lists of Reshit
Hokhmah % and the Old Spanish version of Ptolemy’s catalogue® assign the
same planetary nature to the same stars as Ch17 does, indicating that they drew
on a common source.

I turn now to the account of the 28 lunar mansions, for which, as shown in the
notes in the third part of this study, Bar Hiyya’s reliance on ECh22 is clear with
regard to their names, the number of stars in the asterisms, and their shapes. The

62. Goldstein, “Star Lists in Hebrew,” 188.

63. See, respectively, Ch17, §8:6, §8:7, §8:8, §8:13, and notes.

64.See Ch17,§9:11 and note.

65. José Chabas and Bernard R. Goldstein, “Ibn al-Kammad’s Star List,” in eidem, Essays on
Medieval Computational Astronomy (Leiden: Brill, 2015), Essay XI, pp. 373-388.

66. Abraham Ibn Ezra’s Introductions to Astrology, A Parallel Hebrew-English Critical Edition
of the Book of the Beginning of Wisdom, ed., trans., and annot. Sh. Sela, (Leiden: Brill, 2017), pp.
24-26.

67. Manuel Rico y Sinobas, Libros del Saber de Astronomia del Rey D. Alfonso X de Castilla
(Madrid: Tipografia de Eusebio Aguado 1863-1867), vol. 1.
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lunar mansions are also mentioned in chapter 51 of the canons of al-Battant’s al-
Zij al-Sabi’. That could not have been Bar Hiyya’s source, however: (a) Al-
Battant assigns the first and seventh lunar mansions different names never used
by Bar Hiyya.%® (b) The bulk of the data in Ch17 on the lunar mansions, such as
the number of stars in the asterisms and their shape, is missing from chapter 51
of the canons, which mention the names of the lunar mansions only in the context of
references to the number of stars in each zodiacal constellation.

In search of a further point of reference as to sources on the lunar mansions
available in the Iberian peninsula in the first half of the twelfth century, the notes
on each of them in the third part of this study include a comparison between the
accounts in Ch17 and ECh22, on the one hand, and in the two lists of lunar man-
sions in the first and second versions of Abraham Ibn Ezra’s treatise on the astro-
labe. This comparison shows that whereas Ch17 and ECh22 coincide as to the
names, numbers of stars, and shapes of the asterisms, Ibn Ezra sometimes uses
different names not found in Ch17 or ECh22 and even assigns them different
shapes and different numbers of stars.® This suggests that whereas Ch17 drew on
ECh22,1Ibn Ezra had some other source.

It is worth noting that in all of its references to the asterisms of the lunar man-
sions Ch17 specifies the stellar magnitude of their stars. The presence of this in-
formation, absent from ECh22 and Ibn Ezra’s lists, is surprising, because the as-
terisms of the lunar mansions tend to consist of dimmer stars and only rarely of
first- or second-magnitude stars. I assume that, because the stars’ magnitude is a
central main topic of Ch17, Bar Hiyya had recourse to a full star catalogue and
added the magnitudes of the lunar mansion stars on his own.

The Coinage of Hebrew Names for Constellations,
Stars, and Lunar Mansions

The twelfth century witnessed the emergence of a new Hebrew science that con-
veyed the Greco-Arabic world view to Jewish civilization. From a chronological
perspective, Abraham Bar Hiyya was a true pioneer: he wrote all his work on

68.See Ch17,811:1, §11:7, and notes.
69. See Chi7, §11:5; §11:6; §11:11; §11:17; §11:19; §11:20; §11:24; §11:25; §11:28, and
notes.
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astronomy, mathematics, the Jewish calendar, astrology, and philosophy in He-
brew, an unprecedented endeavor that required the creation of a new Hebrew
scientific vocabulary. Here I focus on Bar Hiyya’s techniques when coining He-
brew names for constellations, stars, and lunar mansions, the building blocks of
Chi7.°

For most of the stars, constellations, and lunar mansions in Ch17, Bar Hiyya
offers one and sometimes two Hebrew names that are literal renderings of the
common Arabic names. But he frequently incorporated the Arabic, and less
often also the Greek, name into the Hebrew text through transliteration, unlike
his Jewish contemporaries who eschewed this procedure.”" As illustrated in the
Hebrew text of Ch17 and its English translation, Bar Hiyya’s most widespread
method for designating stars, constellations, and lunar mansions in Ch17 is to
combine these two techniques; first he translates the Arabic common name (or
names) of some stellar object into Hebrew, followed immediately by the trans-
literation in Hebrew characters of that Arabic name. Let us look at these two
techniques in detail.

In most cases, Bar Hiyya offers a full transliteration of the Arabic name into
Hebrew script. In some instances, however, the transliteration is incomplete;?* this
may involve dropping the definite article” or transliterating only half of the Arabic
expression and translating the other half into Hebrew.’ Regarding Greek translit-
erations, in some instances Bar Hiyya explicitly acknowledges the Greek
provenance,’s in others not;’® but in all cases these are Greek names that had been

70. For Bar Hiyya’s coinage of technical terms related to mathematics and historical astrology,
see G. B. Sarfati, Mathematical Terminology in Hebrew Scientific Literature of the Middle Ages
(Jerusalem: Magnes Press, 1968), 61—129 [Heb.]; Josefina Rodriguez Arribas, “Terminology for
Historical Astrology According to Bar Hiyya and Ibn Ezra,” Aleph 11.1 (2011): 12—40.

71. As for the names of the constellations, Abraham Ibn Ezra follows the same general politics
of translation he applied in all his translations: he consistently translates the Arabic names into
Hebrew and avoids simply transliterating Arabic, Greek, or double names in Hebrew letters. See,
Resit Hokhmah, §1.3:1-4, §1.4:1-16; §1.5:1-23, in Sela, Abraham Ibn Ezra’s Introductions to
Astrology, pp. 50-56.

72.See Ch17, §5:7, §8:5, and notes.

73.See Ch17, §8:8, §9:5, and notes.

74.See Ch17, §8:10 and note.

75.See Ch17, §5:5, §6:12, and notes.

76.See Ch17, §5:21, §6:12, and notes.
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transliterated into Arabic language and used as the common names of constella-
tions in the Arabic Ptolemaic astronomical tradition.

On occasion Bar Hiyya offers the Hebrew translation without specifying the
Arabic name behind it. Sometimes he justifies this approach by saying that his
translation “is like the Arabic name,” thereby implying that the translation is not
only semantically but also phonetically equivalent to the Arabic name underlying
his translation.”” In other instances Bar Hiyya provides no justification for omit-
ting the Arabic name, but it is clear that a transliteration would be superfluous,
inasmuch as the Hebrew translation is phonetically very similar to the missing
Arabic.”® There are, however, a number of exceptions to this rule, cases where
Bar Hiyya’s Hebrew translations are not phonetically close to the absent underly-
ing Arabic expressions.”?

As a rule, the Hebrew names or expressions used in Ch17 are literal render-
ings of the Arabic. A remarkable exception is Bar Hiyya’s use of biblical star- or
asterism names to designate constellations, fixed stars, and lunar mansions. As I
have pointed out in a separate study, Bar Hiyya was following closely in the foot-
steps of Saadia Gaon (882—942), who wrote most of his works in Baghdad, at a
time when scientific texts of Greek, Iranian, Syriac, and Indian origin were being
translated into Arabic and the sciences were flourishing in the Abbasid Empire;
Saadia was the first to link biblical and Arabic star names in his Arabic translation
of the book of Job.% Just as “ancient” or “indigenous” Arabic star names are in-
tegrated into the Arabic versions of Ptolemy’s star catalogues and their deriva-
tives in medieval Arabic astronomy,?' Bar Hiyya’s Hebrew designations came to
supplant Arabic names of asterisms, constellations, fixed stars, and lunar man-
sions in medieval Hebrew astronomy.

In Ch17, Bar Hiyya uses the following biblical star- and asterism names:
(1) The biblical daughters of ‘ayis (Job 38:32) twice designates an asterism in
Ursa Major; in one instance, this biblical asterism is identified with the Arabic

77. See, for example, Ch17, §5:4, §5:16 and notes.

78.See Ch17, §6:4, §6:5, §5:22, §6:8 and notes.

79.See Ch17,8§5:11, §5:18, §5:19, §5:20 and notes.

80. See Sh. Sela, “Biblical Stars in Medieval Jewish Thought (Tenth-Twelfth Centuries),”
Journal of Jewish Studies 66.2 (2015): 317-340.

81. See: Paul Kunitzsch, Untersuchungen zur Sternnomenklatur der Araber (Wiesbaden: O.
Harrassowitz, 1961), 20ff.; Paul Kunitzsch and Tim Smart, A Dictionary of Modern Star Names
(Cambridge, MA: Sky Publishing, 2006), 6—7.
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banat na‘s, the Arabic name for the Greater and Lesser Wains.?®* (2) In the list of
first-magnitude stars, the biblical star kesil (Job 9:9, 38:31, Amos 5:8) is identi-
fied with the Arabic suhayl, o. Car (Canopus).?3 (3) In the list of lunar mansions, the
biblical kimah (Job 9:9, 38:31—-32 and Amos 5:8) is identified with al-thurayya,
the classical Arabic name for the Pleiades group in Taurus, as well as the name of the
third lunar mansion.3

But the Hebrew biblical lexicon was too sparse to satisfy the need to render
the Arabic names of stars and constellations, particularly animal names. So it is
not surprising that Bar Hiyya resorted to other linguistic devices. For the Arabic
al-sulahfah, “tortoise,” which is one of the names of the constellation Lyra in the
Arabic Ptolemaic tradition, Bar Hiyya drew on talmudic Aramaic for futit’a, used
in B Pesahim 24a et passim as a reference to aquatic animals or fish that may not
be eaten.?s The same applies to al-dulfin, the Arabic transliteration of the Greek
name of the constellation Delphinus, for which Bar Hiyya found no better solu-
tion than an expression that combines an Aramaic word (nun “fish”) and a He-
brew word (ha-yam, “the sea”).%

I conclude this section with two examples of how Bar Hiyya assigned new
meanings to classic Hebrew words in his Arabic to Hebrew translations of star-
and constellation names. The first example shows his willingness to add a new
meaning to a standard Hebrew word because he is translating an Arabic word that
is phonetically similar. He translates the Arabic word al-hayya, “snake” (found in
the Arabic names of the constellations Ophiuchus, Serpens, and Hydra) as the
phonetically equivalent Hebrew ha-hayyah, but which means “animal.”®” He did
not need to do so, because he had ready to hand the biblical word nahas, of con-
spicuous presence in the Adam and Eve story and elsewhere in the Bible.®® The
second example exemplifies the assignment of a new meaning to a Hebrew word
when he is translating an Arabic word that has more than one astronomical mean-
ing. In Arabic astronomical literature, jawza’ denotes either the constellation

82. See Ch17, §9:8, §5:3, and notes.

83. See Ch17, §8:9, and note.

84.See Ch17, §11:3, and note.

85. See Ch17, §5:9 and note.

86. See Ch17, §5:18, and note.

87.See Ch17, §5:14, §5:15, §6:9, and notes.
88. See Ch17, §5:14, §5:15, §6:9, and notes.
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Gemini or the constellation Orion; Bar Hiyya consistently renders it in Hebrew as
te’omin, “twins,” even when it refers to Orion.%

These methods of coining Hebrew names for constellations, stars, and lunar
mansion are the most conspicuous aspect of Ch17’s influence on subsequent He-
brew astronomy.” The standard way of designating stars in medieval Hebrew
lists is a Hebrew translation of the common Arabic name, followed by a translit-
eration in Hebrew letters of the Arabic name — the method used by Bar Hiyya in
his own star lists. Jewish scholars also rendered the Arabic al-hayya and al-jawza’
as ha-hayyah and te’omin, just as Bar Hiyya did in Ch17. 1 would argue that this
was their tacit acknowledgement of the linguistic supremacy of Arabic, which
had already proved its ability to absorb Greek science, over Hebrew, a language
that had previously been used almost exclusively for religious and liturgical pur-
poses and from the twelfth century on was being transformed into a language of
science. But an eye-catching feature of virtually every medieval Hebrew star list
is the use of biblical terms to supplant Arabic names of stars, constellations, and
lunar mansions, as in Ch17. It stands to reason to assume that this is how Jewish
scholars, beginning with Bar Hiyya, sought to highlight their national identity.

The Influence of Ch17 on Subsequent Hebrew Astronomy

The reverberations of Ch17 may be readily felt in Hebrew lists of stars, constella-
tions, and lunar mansions compiled between the twelfth and fourteenth centuries.
In the first version of his Sefer ha-Te’amim (Book of Reasons) Abraham Ibn Ezra,
who began his scientific career just after Bar Hiyya left the scene, referred to chap-
ter 20 of Hesbon.9' That Ibn Ezra was also acquainted with Ch17 is supported by
the use in his multiple lists of stars, constellations, and lunar mansions, of names of
biblical stars and asterisms to supplant their Arabic designations, precisely as Bar
Hiyya had done in Ch17.9% Ibn Ezra also emulated Bar Hiyya by rendering the Ara-
bic al-hayya, in the names of Ophiuchus, Serpens, and Hydra, as ha-hayyah 93

89. See Ch17,6:3, §8:3, §8:5, §9:3, §11:5, and notes.

90. This topic is expanded in the next section.

91. The Book of Reasons, A Parallel Hebrew-English Critical Edition of the Two Versions of the
Text, ed., trans., and annot. Sh. Sela (Leiden: Brill, 2007), §10.3:6, pp. 98—99, and note on p. 175.

92. See Sh. Sela, “Biblical Stars in Medieval Jewish Thought,” 331-337.

93. See Resit Hokhmah, ed. Sela, §1.4:9; §1.5:14; §1.5:15, 52-53 and notes.
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As noted, the Arabic text underlying ECh22 was Bar Hiyya’s main source of in-
spiration for the organization and part of the contents of Ch17. Jacob Anatoli, who
produced the Hebrew translation of al-Farghant’s Elements between 1231 and 1235,
was in turn inspired by Bar Hiyya’s Ch17 for the Hebrew nomenclature of constel-
lations and stars. Like Bar Hiyya in Ch17, Anatoli turned al-hayya into ha-hayyah >4
and rendered jawza’ by te’omin, even when it referred to Orion.%5 In addition, Ana-
toli uses the biblical benot ‘ayis for 1 UMa, just as Bar Hiyya does in Ch17.%

In Hug Samayim (“Circuit of Heavens”), a treatise in which he describes an
armillary sphere of his own design and its use, Gersonides (1288-1344), the great
fourteenth-century philosopher and scientist, included a Hebrew list of 28 stars
for the year 1325.97 Their names?® are identical to those of the 28 stars of the first
and second magnitudes listed by Bar Hiyya in Ch17 and Ln. The likelihood that
Gersonides drew on Chi7 is suggested by the fact that he had a copy of Bar
Hiyya’s Hesbon in his library.® In a reference to the zodiacal, northern, and
southern constellations, in his commentary on Job 10:22, Gersonides refers to all
three biblical stars and asterisms (daughters of ‘ayis, kesil, and kimah) with the
names given them by Bar Hiyya in Ch17.

The impact of Ch17 on medieval Jewish scholars is reflected by the fact that it
found its way verbatim into a vast astrological and astronomical encyclopedia
composed in 1256 by an anonymous and learned encyclopedist, who made a
clever selection of sources and interspersed them with articles and comments of
his own." Because this encyclopedia contains the earliest available text of Ch17,
and is also the most reliable, I have used it as the copy text for the critical edition
presented in the second part of this study.!*!

94.See ECh22, §4:13; §4:14; §6:8.

95.See ECh22, §2:4; §2:5; §6:5.

96. See ECh22, §1:5; Cf. Ch17, §9:8.

97. For a characterization of this treatise, see Sh. Sela, “Postscript: Gersonides’ Hug Samayim,
Astrology, and Abraham Ibn Ezra” in idem, “Gersonides’ Astrology and Abraham Ibn Ezra” Aleph,
17.2 (2017): 324-333.

98. Mantua, Comunita Israelitica MS ebr. 10 [IMHM F 790], fols. 14a—15a.

99. Gérard E. Weil, La bibliotheque de Gersonide (Louvain and Paris: E. Peeters, 1991), 46.

100. See Paris, Bibliothéque nationale de France, MS héb. 1058 (IMHM: F 22230), fols. 55a—57a.
For a study of this encyclopedia, see Sh. Sela, “The Astrological-Astronomical Encyclopedia in MS
Paris 1058, Aleph 14.1 (2014): 189—241.

101. But the encyclopedist did not copy slavishly from Bar Hiyya’s Hesbon: at the beginning of
each item of the list of 28 lunar mansions he interpolated one of three keywords whose meanings
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PART II: CrRITICAL EDITION AND ENGLISH TRANSLATION
OF CHAPTER 17 OF ABRAHAM BAR HiYYA'Ss HESBON

The edition of the Hebrew text of Ch17 offered here is based on the following
seven manuscripts, which are among the oldest, most legible, and most complete
among the 19 manuscript copies of Heshbon extant today.

X Paris, Bibliothéque nationale de France, MS héb. 1058 (F 22230)," 14th
c., fols. 55a—57b.

9 Florence, Biblioteca Medicea Laurenziana, MS Plut.88.28 (F 17849),
14th—15th c., Italian script, fols. 208b—211b.

n  Mantua, Comunita Israelitica, MS ebr. 8 (F 788), 1471, Ashkenazi script,
fols. 44a—45a.

¥ Paris, Bibliotheque nationale de France, MS héb. 1092 (F 15732), 15th c.,
Italian script, fols. 6gb—71b.

5 Paris, Bibliothéque nationale de France, MS héb. 1044 (F 33995), 14th c.,
fols. 62a—65b.

¥ Firenze, Biblioteca Medicea Laurenziana Plut.88.30 (F 17853), 15th c.,
Italian script, fols. 108b—110b.

% London, British Library Or. 1056 (F 5950), 13th-14th c., fols. 49b—51b.

I selected MS X as my copytext because Ch17 is incorporated there as a compo-
nent of a vast astrological and astronomical encyclopedia composed in 1265, which
is substantially earlier than the date of any other manuscript of any scientific treatise
written by Bar Hiyya, and because it provides a reliable and clear, and the most

convey the meteorological character of the corresponding lunar mansion: either lahah (moist),
yevesah (dry), or beinonit (intermediate). See: Paris, BNF, MS héb. 1058, fols. 56b—57a; Sela, “The
Astrological-Astronomical Encyclopedia,” 198. Immediately after the end of the account of the
28 lunar mansions, the encyclopedist interpolated a passage of 20 lines with a theoretical account
explaining how predictions about rainfall may be made by means of the 28 lunar mansions and
some reflections about their sizes. See Paris, BNF, MS héb. 1058, fols. 57a—57b. In the sequel, the
encyclopedist presented an additional table of planetary nodes and apogees, which, in contrast with
Ch17, uses an updated precession of 1° in 70 years. See Paris, BNF, MS héb. 1058, fol. 61a.

102. This number corresponds to the film no. in the Institute for Microfilmed Hebrew
Manuscripts of the Jewish National and University Library in Jerusalem.
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complete text.’®3 Where MS X presents lacunae, corrupted transliterations of Arabic
names, or evident errors, I have preferred the readings of other manuscripts. I have
added punctuation to the Hebrew text and divided it into sections and sentences to
facilitate references. All the references to the Hebrew text of Ch17, its English
translation, and the corresponding notes employ this division, in the format Ch17
§2:1 = chapter 17 of Hesbon, section 2, sentence I.

The superscripted numbers in the Hebrew text refer to the variae lectiones of the
Hebrew apparatus, which is intended to offer a succinct indication of all readings in
the Hebrew manuscripts consulted that differ from the text printed here. The trans-
lation is meant to help readers understand the Hebrew text and is not addressed only
to those with no Hebrew. Ultimately, the translation is a gloss and commentary on
the Hebrew text. The English paragraph breaks and punctuation are virtually the
same as in the Hebrew text and may also be taken as interpretative. Hebrew names
of stars, constellations, and lunar mansions are as a rule translated. Whereas trans-
lated names of constellations are capitalized, star names are not. Arabic names
found in the Hebrew text appear in the English translation in italics, in their stand-
ard romanized form, and not according to their transliteration in the Hebrew text,
which frequently has corrupted and wildly variant readings. The numbers in the
English translation refer to the notes in the commentary.

Abbreviations and Sigla

< Inthe Hebrew apparatus, this siglum indicates that, for a given lemma,
the word(s) following the siglum are added in the indicated manuscript
in sequel to the lemma
>  Inthe Hebrew apparatus, this siglum indicates that, for a given lemma,
the word(s) following the siglum are added in the indicated manuscript
before the lemma
o in Hebrew apparatus: lacuna
o»wa  in Hebrew apparatus: in the margin
[ 1 in Hebrew text: folios in the copy texts of the editions
< > in the translation: word(s) added to clarify the meaning

[ 1 1in the translation: paraphrase or gloss

103. See above, p. 250
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ENGLISH TRANSLATION

Chapter seventeen: on the calculation of the motion of the fixed stars, the motion of the
points of apogee and the ascending nodes of the five planets, the positions of all these points
at the year that is the radix for the calculations in this book, and the names of the fixed
stars of the first and second magnitude that are inscribed in the tables of this book.

I
(1) The motion of the fixed stars is along [lit. is based on] the ecliptic, <meaning that> the
extent [lit. the measure] of their motions is the same for each and every one of them [i.e.,
the fixed stars], and the latitude of every one of them with respect to the ecliptic remains the
same, neither increasing nor decreasing nor inclining to any side. (2) All those who have
studied them since Antiquity found it [the positions of the fixed stars] to be according to this
order. (3) All the Ancients found that the course of their motion is from east to west, like
the direct motion of the planets, and all of them agreed that this motion is unchangeable.
(4) The Ancients determined that it is one degree in 100 years; but some of the modern

<scholars> who followed in their footsteps determined that it is one degree in 67 years.

2

(1) I arranged their motion in the table I have compiled according to <the value of> one
degree in 100 years, in keeping with the opinion of the Ancients; it is on the basis of this
value for the motion <of the fixed stars> that they found <the value> for the motion of the
apogee and the ascending nodes of the five planets. (2) Their positions at the beginning of
the 257th cycle, which is the radix for the calculations in this book, follow. (3) Saturn’s
apogee is at Sagittarius 3° and the head of its dragon [its ascending node] at Capricorn 23°.
(4) Jupiter’s apogee is at Virgo 22° and the head of its dragon at 2° of the same <sign>.
(5) Mars’s apogee and the head of its dragon are at Leo 6°. (6) Venus’s apogee is at Virgo
16° 30" and the head of its dragon is at the same number <of degrees> of Virgo. (7) Mercu-
ry’s apogee is at Libra 21° and the head of its dragon is at the same number <of degrees> of
Cancer.

3
(1) These points move one degree in 100 years, as mentioned above. (2) If you wish to

know their position before this time or after it, find out how many years elapsed between
the two dates. (3) Then assign one degree to every 100 years, and 3 minutes to every 5
years, which correspond to 36 seconds every year. (4) <Then,> if you wish to establish
their position before the beginning of the 257th cycle, subtract the computed value for the
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motion <of these points> from their positions mentioned here; and if you wish to find
their position after <the beginning of the 257th cycle>, add this <result> to their <afore-
mentioned> positions. (5) We have determined the Sun’s apogee at the beginning of the
257th cycle to be at Gemini 15° 30'. (6) The ancient scholars of the other nations, and
the majority of the modern <scholars> observed that the Sun’s apogee moves one degree
every 100 years, like the apogees of the other planets, but Ptolemy alone was of the opin-
ion that the Sun’s apogee has no motion at all. (7) But the majority of the ancient and the
modern <scholars> did not agree with him because they found in their investigations that
it moves the same as the apogees of the other stars.

4
(1) The number of stars whose positions were determined by the Ancients in their books
is 1,022 stars, which they divide into 48 constellations. (2) Of them, 346 stars are placed
in 12 constellations at the ecliptic or slightly off it; these are the zodiacal constellations
that are well known to everyone, with Aries the first and Pisces the last.

5
(1) And 360 of the stars are distributed among 21 constellations in the northern side with

respect to the ecliptic, which have the shape of animals and beasts, and these are their
names. (2) (i) The Lesser Bear, which in Arabic is al-dubb al-asghar.' (3) (ii) the Greater
Bear, which is al-dubb al-akbar; the daughters of ‘ayis are there.* (4) (iii) <The> Great
Dragon, and it has the same name in Arabic.3 (5) (iv) The constellation of the Flame, which
in Arabic is al-multahib and in Greek cepheus# (6) (v) The Howler, which in Arabic is al-
‘awwa’; within it is the man leaning on a spear, in Arabic al-simak al-ramih.3 (7) (vi) The
Northern Crown, in Arabic al-iklil <al-Samalr>5 (8) (vii) The One Kneeling on his two
Knees, in Arabic al-jatht ‘ala rukbatayhi.’ (9) (viii) The constellation of Futit’a, which
is the Falling Eagle, in Arabic al-nasr al-wagi‘3 (10) (ix) The <Woman> Sitting on a Chair,
the <Woman> with the Dyed Hand, in Arabic, dhat al-kursty.9 (11) (x) The constellation
of the Hen.'® (12) (xi) The Carrier of the Head of the Goat-Demon or the Demon, in Arabic
<hamil> ra’s al-ghil.'* (13) (xii) <The Man> who Holds the Reins, in Arabic mumsik al-
a‘inna, and in it the bright star called al- ‘ayyiiq.'*> (14) (xiii) The One who Carries the Biting
Snake, in Arabic hamil al-hayya.'3 (15) (xiv) The constellation of the Snake in the hand of
the carrier <of the snake>."4 (16) (xv) The constellation of the Loom, and this is also its
name in Arabic.'s (17) (xvi) The constellation of the Vulture, which is the Flying Eagle, in
Arabic al-nasr al-ta’ir.'® (18) (xvii) The constellation <with the shape> of One of the Sea
Fish."7 (19) (xviii) The First Horse."® (20) (xix) The Second Horse." (21) (xx) The Barren
Woman, who is called Andromeda.?® (22) (xxi) The constellation Triangle.*!
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6

(1) And 316 of the stars are distributed among 15 constellations in the southern side <with
respect to the ecliptic>, and these are their names. (2) (i) The constellation of the Sea
Animal, in Arabic hayawan al-bahr, in Greek cetus.' (3) (ii) The constellation of the
Mighty One in the Twins.? (4) (iii) The constellation of the River.3 (5) (iv) The constella-
tion of the Hare 4 (6) (v) The constellation of the Greater Dog, in Arabic al-i ‘ra al- ‘abiir 5
(7) (vi) The constellation of the Lesser Dog, in Arabic al-$i‘ra al-ghumaysa’.’ (8) (vii)
The constellation of the Ship.7 (9) (viii) The constellation of the Southern Snake.? (10) (ix)
The constellation of the Goblet, in Arabic al-ka’s® (11) (x) The constellation of the
Crow." (12) (xi) The constellation Centaurus, which combines a man and a horse."
(13) (xii) The constellation of the Wolf.'? (14) (xiii) The constellation of the Censer, in
Arabic al-mijmara.'3 (15) (xiv) The constellation of the Southern Crown, in Arabic al-ikltl
al-janiibt .4 (16) (xv) The Southern Fish.'s

7
(1) The stars of these constellations are divided according to the size of their bodies into

6 magnitudes. (2) <A star> with the greatest <magnitude> is called bright and shining,
and there are 15 stars <of this magnitude>. (3) There are 45 stars of the second magnitude,
208 stars of the third magnitude, 474 stars of the fourth magnitude, 217 stars of the fifth
magnitude, and 49 stars of the sixth magnitude, and after them there are 14 stars, which
are called nebulae and dark. (4) This completes <the enumeration of> the 1,022 stars that

were studied.

8
(1) These are the names of the 15 bright stars. (2) (i) The eye of the bull, in Arabic al-
dabaran, with a power to indicate what happens to human beings, like the power of Mars
and the Moon.! (3) (ii) The leg of the twins, in Arabic rijl al-jawza’, with the power of
Saturn and Jupiter.? (4) (iii) The end of the river, with the power of Jupiter.3 (5) (iv) The
right side of the twins, in Arabic mankib al-jawza’ <al-ayman>.4 (6) (v) The lesser dog,
called in Arabic al-si‘ra al-ghumaysa’, with the power of Mercury and Mars.s (7) (vi) The
greater dog, called in Arabic al-§i‘ra al-‘abir, with the power of Jupiter and Mars.®
(8) (vii) The one holding the reins, called <al->‘ayyiig, with the power of Mars and Mer-
cury.? (9) (viii) Kesil, in Arabic suhayl, with the power of Saturn and Jupiter.® (10) (ix)
The heart of the lion, which is the heart of al-asad, with the power of Mars and Jupiter.
(11) (x) The one leaning on the spear, in Arabic al-simak al-ramih, with the power of
Jupiter and Mars." (12) (xi) The unarmed <one who is> leaning <on a spear>, in Arabic

al-simak al-a‘zal, with the power of Venus and Mercury.'' (13) (xii) The foreleg of the
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horse, which is rijl al-faras al-muqaddama, with the power of Venus and Jupiter.'
(14) (xiii) The falling eagle, which is al-nasr al-wagqi‘, with the power of Venus and Mer-
cury.’3 (15) (xiv) The end of the horse’s tail, in Arabic as! dhanab al-faras, with the pow-
er of Venus and Mercury.'4 (16) (xv) The mouth of the southern fish, in Arabic fam al-hit

al-janabt, with the power of Saturn and Mercury.'s

9
(1) These are the names of the stars of the second magnitude, which are close in the value

of their light to the stars of the first magnitude. (2) (i) The dyed hand of the Woman Sitting
on a Chair, in Arabic al-kaff al-khadrb, with the power of Mars and Mercury.' (3) (ii) The
left side of the twins, which is mankib al-jawza’ al-’aysar, <with the> power of Saturn and
Jupiter.? (4) (iii) The head of the devil, which is ra’s al-ghiil, <with the> power of Mars
and Mercury 3 (5) (iv) The tail of the lion, which is <al->sarfa, <with the> power of Saturn and
Mercury.# (6) (v) The bright <star> in the Northern Crown, in Arabic al-fakka, <with the>
power of Venus and Mercury.s (7) (vi) The heart of the scorpion, <with the> power of Mars
and a little of the power of Jupiter.® (8) (vii) The bright <star> in the daughters of ‘ayis,
which are banat na ‘s, <with the> power of Mars alone.” (9) (viii) The flying eagle, which is
al-nasr al-ta’ir, <with the> power of Mars and Jupiter.® (10) (ix) The tail of the hen, which
is called al-ridf, <with the> power of Venus and Mercury.? (11) (x) The knee of the hen,
which is called rukbat al-dajaja, <with the> power of Venus and Mercury.' (12) (xi) The
shoulder of the horse, which is called mankib al-faras, <with the> power of Mars and Mer-
cury.' (13) (xii) The top of the lion’s spine, which is called fagar al-asad, <with the> pow-
er of Saturn and Venus.'? (14) (xiii) The bright <star> between the <man> leaning <on a
spear> and the lion’s tail, <with the> power of Saturn and a little of the power of Venus.'

10

(1) Those conversant in this science distinguished some asterisms from these constella-
tions and called them lunar mansions. (2) Their latitude with respect to the ecliptic is not
higher than the northern or southern latitude of the Moon. (3) Between any of them and
the next one there are 13°, which is approximately the Moon’s motion in one day. (4) The
number of these asterisms is 28, corresponding to the number of days that the Moon trav-
els through them in the sky. (5) Consequently, they were called lunar mansions, and these
are their names.

I1
(1) (i) The ram’s horns, in Arabic al-nath, < consists of> two third-magnitude stars." (2) (ii)
The ram’s entrails, in Arabic al-butayn, <consists of> three 4th<-magnitude> stars, in a sort
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of triangle .2 (3) (iii) Kimah, which is al-thurayya, of the fifth magnitude .3 (4) (iv) The eye of
the bull, which is al-dabaran, a bright star along with four third-magnitude stars, like a
shock of grain# (5) (v) The head of the twins, which is al-haq ‘a, <consists of> two second-
magnitude stars.5 (6) (vi) The hand of the twins, like a bow, which is al-han ‘a, <consists of>
two third-magnitude stars with the shape of an arrow.® (7) (vii) The arm, which is al-dhira‘,
<consists of> two stars whose magnitude is close to that of the bright <stars>, <located> in
the front of and below the head of the twins.” (8) (viii) The lion’s nose, which is al-nathra,
<consists of> six stars like flower petals, of the sixth magnitude.? (9) (ix) The eyes of the
lion, which is al-tarf, <consists of> two stars of the second and third magnitudes.® (10) (x)
The forehead of the lion, which is al-jabha, <consists of stars in> a triangle, of the second
and third magnitudes.' (11) (xi) The side of the lion, which is al-zubra, <consists of> two
stars, a small and a large one, of the second and fifth magnitudes."" (12) (xii) The tail of the
lion, which is dhanab al-asad, <consists of> one bright star, called al-sarfa.'* (13) (xiii)
The howler, which is al-‘awwa’, <consists of> four sixth-magnitude stars.'3 (14) (xiv) The
unarmed <one who is> leaning <on the spear>, which is al-simak al-a‘zal, <consists of>
one bright star.'4 (15) (xv) The beam of the scale, which is al-ghafr, <consists of> three
fourth-magnitude stars.'s (16) (xvi) The pans of the scale, <which is> al-zubana, <consists
of> two second-magnitude stars.’® (17) (xvii) The crown of the scorpion’s head, which is
al-ikltl, <consists of> three sixth-magnitude stars.'? (18) (xviii) The heart of the scorpion
<consists of> a star located between two stars; it is brighter than them and is considered to
be of the second magnitude.™ (19) (xix) The sting of the scorpion, which is called al-Sawla;
<it consists of> two stars of the fourth magnitude.” (20) (xx) The flock that comes and the
flock that returns; <it consists of> 8 stars, four grouped on one side and four grouped on
the other side; they are called al-na‘a’im; of the third and fourth magnitudes.>® (21)
(xxi) The town, with the shape of a reversed letter het, it is surrounded by stars above in a
sort of arch; in Arabic <it is called> al-balda ' (22) (xxii) The luck of the slaughterer,
<which is> sa‘d al-dhabih, <consists of> three stars; the smallest is located between the
other two.?? (23) (xxiii) The luck of the swallower, <which is> sa‘d al-bula‘, <consists of>
two stars, one of which is swallowed up by the other.23 (24) (xxiv) The greatest luck [lit. luck
of the lucks], <which is> sa‘d al-su‘iid, <consists of> three stars forming a triangle.>4 (25)
(xxv) The luck of the tents, <which is> sa ‘d al-akhbiya, <consists of> four stars, two of them
standing like a wave on the <other> two, which do not emit light on them.?5 (26) (xxvi) The
spout of the bucket, <which is> al-fargh al-awwal, <consists of> two stars of the fourth
magnitude.?® (27) (xxvii) The second spout <of the bucket>, <which is> al-fargh al-thani,
<consists of> two stars inclined from the spout of the bucket towards the south.?” (28) (xx-
viii) The belly of the fish, <which is> batn al-hiit, <consists of> seven stars twisted like the
body of a fish; they are close to the ecliptic.?®
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(1) The locations and names of all these 1,022 stars are recorded in the book of Ptolemy,
the Greek. (2) In this book I have copied the locations of the bright stars and of those that
are close in light to them, which belong to the second magnitude. (3) These are <the
stars> that are engraved on the astrolabe and are useful in the empirical science [i.e., as-
trology] for knowing the fortunes of newborn human beings. (4) I have also copied the
locations of stars that are not bright <stars> but that give an indication in <the interpreta-
tion of> natal horoscopes of human beings, as you will see explained and arranged in this
book, with God’s help.

ParT III: COMMENTARY

This commentary is related to the names and descriptions of stars, constellations, and
lunar mansions, which constitute the backbone of Ch17. As the notes are full of repetitive
references to the same sources, the following sigla and formats are employed:

Ba, 246 Al-Zij al-Sabi’ (al-Battani), ed. Nallino (1977), Arabic part,
p- 246.

Bi, 1019 Al-Qaniin al-Mas ‘adr (al-Brioni), ed. Barani (1954-1956),
p- 1019.

ECh22,8§1:7 Jacob Anatoli’s Hebrew translation of Chapter 22 of
Farghant’s Elements, ed. Sela (2016), section 1, sentence 7.

Cn, 344 The Chronology of Ancient Nations (Al-Birani), ed. C.
Edward Sachau (1879), p. 344.

Ha, 340 Al-Hajjaj’s translation of Ptolemy’s catalogue of stars in

the Almagest, in: P. Kunitzsch, Claudius Ptolemius: Der
Sternkatalog des Almagest (1986), p. 340

Is, 341 Ishaq ibn Hunayn’s translation of Ptolemy’s catalogue
of stars in the Almagest, in: Paul Kunitzsch, Claudius
Ptolemius: Der Sternkatalog des Almagest (1986), p. 341

Ik, §1 Ibn al-Kammad’s Star List, ed. Goldstein and Chabads
(2015), item §1, on p. 377

Knl, 13a First version of Keli ha-Nehoshet (Abraham Ibn Ezra), MS
St. Petersburg B 446, fol. 13a.

Kn1l, 193b Second version of Keli ha-Nehoshet (Abraham Ibn Ezra),

MS Paris 1045, fol. 193b.
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Ln,57a Luhot ha-nasi’ (Bar Hiyya) in: MS Berlin OR. QU. 649,
fol. 57a.
Mk, 1L:1 [7]:37 Kitab al-mudkhal al-kabtr (Abt Ma‘shar), ed. Burnett and

Yamamoto, Part II, chapter 1, section 7, line 37.

Os, 11 Old Spanish version of Ptolemy’s catalogue, rueda II (Ossa

Mayor) in: Manuel Rico y Sinobas, Libros del Saber de
Astronomia del Rey D. Alfonso X de Castilla (Madrid:
Tipografia de Eusebio Aguado 1863-1867), vol. L.

Pc, 278279 Ptolemy’s star catalogue in: P. Kunitzsch, Der Sternkatalog
des Almagest (1986), pp. 278-279.

Rh, §1.3:22 Resit hokhmah (Abraham Ibn Ezra), ed. Sela, chapter 1,

section 3, sentence 22.
Su, 55 Kitab Suwar al-Kawakib al-Thabitah (al-Sufi), ed. Schjel-
lerup (1874), p. 55.

Ta, §352,213 Kitab al-Tafhtm (Al-Birtini), ed. Ramsay Wright (1934),

section 352, p. 213.

§5

[1] 1: The Lesser Bear ... al-dubb al-asghar. Ursa Minor (""Agxtog puxQ@), the first

northern constellation in Pc, 338-341. Here Bar Hiyya translates and transliterates the
Arabic name of Ursa Minor (al-dubb al-asghar) used in ECh22 §4:1; Ba, 245; Su, 44;
Bi, 1014; Mk, 11:1 [7]:37. Ha, 340 and Is, 341 use a slightly different name (kawkabat
al-dubb al-sugra).

[2] 2: The Greater Bear ... ‘ayis are there. Ursa Major (""Agxtog peydin), the sec-

ond northern constellation in Pc, 334-339. This constellation is referred to here by
two Hebrew names. The first, ha-dov ha-gadol, is the Hebrew translation of al-
dubb al-akbar, the name used in ECh22 §4:2; Ba, 245; Su, 44; Bi, 1015; Mk, II:1
[71:37. Ha, 338 and Is, 339 use a slightly different name (kawkabat al-dubb al-
kubra). Then Bar Hiyya refers to Ursa Major by pointing out an asterism within this
constellation, which he calls by the biblical name daughters of ‘ayis (Job 38:32).
The same biblical name is used again by Bar Hiyya to designate Ursa Major in the list
of stars of the 2nd magnitude of Ch17, in a reference to 11 UMa, no. 27 in the con-
stellation Ursa Major in Ptolemy’s star catalogue. For a characterization of this as-
terism and for the rationale behind using the daughters of ‘ayis in this regard, see
§8:8 and note.

[3] 3: <The> Great Dragon ... name in Arabic. Draco (Agaxov), the third northern

constellation in Pc, 330-333. Bar Hiyya does not spell out the Arabic name behind his
Hebrew translation because the Hebrew ha-tannin is phonetically close to the Arabic
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al-tinntn (both = the dragon). The latter is Draco’s Arabic designation in Ha, 332; Is,
333; ECh22 §4:2; Ba, 246; Su, 55; Bi, 1019; and Mk, II:1 [7]:37.

[4] 4: The constellation ... Greek cepheus. Cepheus (Kndetg), the fourth northern
constellation in Pc, 328—329. Here Bar Hiyya transliterates the Arabic name (al-mul-
tahib = the blazing one) and the Greek name (0Wpp). Ha, 328, Is, 329, ECh22 §4:4,
Ba 247, and Su 60 designate Cepheus by the same Greco-Arabic double name.

[5] 5: The Howler ... al-simak al-ramih. Boites (odtng = clamorous), the fifth northern
constellation in Pc, 325—327. Bar Hiyya gives this constellation two names. One is al-
‘awwa’, the howler, one of the names used in the Arabic-Ptolemaic tradition translated
literally from Greek to designate the constellation Bootes: Ha, 326; Su, 64; Ta, §160,71;
Mk, 1L:1 [7]:37. The other is al-simak al-ramih, a name of the Arabic indigenous tradi-
tion which is also the name of the brightest star in Bootes (o0 Boo) and in the northern
celestial hemisphere. Bar Hiyya mentions again this star as item no.10 in the list of stars
of the first magnitude. See §7:11 and note. Only ECh22, §4:5, mentions together al-
‘awwa’ (though in a distorted form) and al-simak al-ramih in a reference to Bootes.

[6] 6: The Northern Crown ... al-iklil <al-§amalr>. Corona Borealis (Ztépavog
P6QeLog), the sixth northern constellation in Pc, 322-325. Al-iklil al-Samalr (the
northern crown), the Arabic name translated here into Hebrew, is one of the common
names in the Arabic Ptolemaic tradition for Corona Borealis: Ha, 324; Is, 325; ECh22,
§4:6; Mk, 11:1:37-38; Su, 69; Ta, §160, 71. Note that Ba, 248, one of Bar Hiyya’s main
sources in Hesbon, does not mention al-iklil al-samalr at all and renders Corona Bo-
realis as al-fakka, a name of the indigenous Arabic tradition which is one of the alter-
nate names of Corona Borealis in the Arabic Ptolemaic tradition.

[7]1 7: The One Kneeling ... ‘ala rukbatayhi. Hercules (‘O £€v yOvaorv = the man on his
knees), the seventh northern constellation in Pc, 318-323. Here Bar Hiyya translates
and transliterates the common Arabic name (al-jatht ‘ala rukbatayhi) of the constel-
lation Hercules in the Arabic Ptolemaic tradition: Ha, 322; Is, 323; ECh22, §4:7; Ba,
148; Mk, 11:1 [7]:38; Su, 70; Ta, §160, 71.

[8] 8: The constellation ... al-nasr al-waqi‘. Lyra (Ao = lyre), the eighth northern
constellation in Pc, 312—317. Here Bar Hiyya uses a double name for Lyra, as follows:
(1) the Aramaic futit’a, used in B Pesahim 24a et passim with reference to aquatic
animals or fish that may not be eaten; as such, futit’a is Bar Hiyya’s peculiar transla-
tion of “tortoise,” corresponding to the Arabic al-sulahfah (tortoise), one of the names
of the constellation Lyra in the Arabic Ptolemaic tradition; (2) ha-neser ha-nofel (the
falling eagle), which is the Hebrew translation of al-nasr al-wagi‘, a name of the in-
digenous Arabic tradition. Both names first appear together as an appellation for Lyra
in Ha, 316: al-nasr al-waqi‘ wa-huwa al-sulahfah = “the Falling Eagle which is the
tortoise.” The second occurrence of the double name (in an expression virtually iden-
tical to Bar Hiyya’s) is in ECh22, §4:8: “al-sulahfah, which is the Falling Eagle”. See
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also Su, 75. Ba, 248, mentions the Falling Eagle but omits the tortoise, and the same
applies to Bi, 1031 and Mk, II:1 [7]:38.

[9] 9: The <Woman> ... dhat al-kursty. Cassiopeia (Kaoowdmeiar), the tenth northern
constellation in Pc, 310—313. Here Bar Hiyya uses two names that combine two sepa-
rate traditions: (1) “The Woman Sitting in a Chair,” the Hebrew translation of dhat
al-kursty (<the woman> with the chair), which is the name given to Cassiopeia in Is,
313; Ba, 246; Mk, 11:1 [7]:39; Su, 55 and Bi, 1019; (2) the Woman with the Dyed Hand,
a name used first in Ha, 312: dhat al-kaff al-khadib = the woman with the dyed
hand, a name of the indigenous Arabic tradition. Note that al-kaff al-khadib, is the
Arabic name of 3 Cas (Su, 83; no. 12 in Cassiopeia). Aside from Bar Hiyya, only
ECh22, §4:10, combines these two separate traditions: “<the Woman> with the Chair
... the dyed hand is here.” This implies that ECh22 was Bar Hiyya’s source.

[10] 10: The constellation of the Hen. Cygnus (""Opvic), the ninth northern constella-
tion in Pc, 312—315. Here Bar Hiyya uses a translation of al-dajaja, the hen, the com-
mon name for Cygnus in the Ptolemaic Arabic tradition: Ha, 314; Is, 315; ECh22,
§4:9; Ba, 149; Mk, 11:1 [7]:38; Su, 78; Ta, §160, 71.

[11] 11: The Carrier ... ra’s al-ghiil. Perseus (ITeQoetc), the eleventh northern constel-
lation in Pc, 306—311. Here Bar Hiyya translates and transliterates the common Ara-
bic name of Perseus (hamil ra’s al-ghil) in the Arabic Ptolemaic tradition: Ha, 310;
Is, 311; ECh22, §4:9: the Carrier of the Head of al-ghil; Ba, 250: mumsik li-ra’s al-
ghiil; Mk, 11:1 [7]:39: hamil ra’s al-ghil, Su, 86; Bi, 1036. Al-ghiil, “the desert de-
mon,” is an Arabic rendering of the Greek Gorgoneion, “Gorgo’s Head”.

[12] 12: <The Man> ... al-‘ayyiiq. Auriga (‘Hvi{oyog = charioteer), the twelfth northern
constellation in Pc, 304—307. Two sources in the Arabic Ptolemaic tradition assign
Auriga a name translated from Greek denoting a man holding the reins and mention
al-‘ayyiiq, an old Arabic name (which cannot be translated), as a star inside this con-
stellation. One of them is ECh22, §4:12: “The Shepherd who Holds the Reins ... al-
‘ayyiiq is here.” The other is Ha, 306, which mentions both the “shepherd who holds
the reins” and al-‘ayyiig: mumsik al-a‘inna [or al-‘inan] wa-huwa al-‘ayyiiq = “the
shepherd who holds the reins, which is al- ‘ayyiig.” Other sources do not mention al-
‘ayyiq in this context: Is, 307, Ba, 251; Mk, 11:1 [7]:39; Su, 91; Bi, 1039. Al- ‘ayyiiq is
o Aur, the brightest star in the constellation Auriga, which is mentioned again to-
gether with a man holding the reins as item no. 7 in the list of stars of the first magni-
tude. See §8:8 and note.

[13] 13: The One ... hamil al-hayya. Ophiuchus (’O¢Loiﬁxog = the snake-holder), the
thirteenth northern constellation, which represents a snake charmer holding a snake in
Pc,300-303. Here Bar Hiyya translates and transliterates the Arabic name of Ophiu-
chus used in Ha, 302; Is, 303; ECh22, §4:13; Ba, 251; Mk, 11:1 [7]:40; Su, 95; Bi,
1041: al-hawwa’ hamil [or mumsik or alladht yumsik] al-hayya = the snake charmer
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holding the snake. Bar Hiyya employs the Hebrew word hayyah, “animal,” for
“snake,” because it is homophonous with the Arabic hayya “snake”.

[14] 14: The constellation ... carrier <of the snake>. Serpens (""O¢ig ’Oq)Loﬁxov = the
snake of the snake-holder), the fourteenth northern constellation in Pc, 296—299. Here
Bar Hiyya translates the common Arabic name of Serpens used in Ha, 298; Is, 299;
ECh22, §4:14; Ba, 251; Su, 95; Bi, 1044: hayyat al-hawwa’ = the snake of the snake
charmer. As in the case of Ophiuchus, and for the same reason, Bar Hiyya uses the He-
brew word hayyah to denote “snake”.

[15] 15: The constellation ... name in Arabic. Sagitta ("Olotog = arrow), the fifteenth
northern constellation in Pc, 296—297. Here Bar Hiyya offers only a Hebrew translation
without specifying the Arabic name behind it. This is because his Hebrew translation,
ha-nul (= the loom) is not only semantically but also phonetically very close to al-nawl,
which is one of the names of Sagitta in the Arabic Ptolemaic tradition. Nawl, “loom,”
was the result of an Arabic misreading of *Oiotog, “arrow,” as 610T6g, “loom”. See
Paul Kunitzsch, Der Almagest: Die Syntaxis Mathematica des Claudius Ptolemdeus
in arabisch-lateinischer Uberlieferung (Wiesbaden: Otto Harrassowitz, 1974), 184—
185. See Ha, 296; Ba, 252; Mk, II:1 [7]:40; Bi, 1046. ECh22, (§4:15) has an unclear
reading for Sagitta.

[16] 16: The constellation ... al-nasr al-ta’ir. Aquila (‘Aetdg = eagle), the sixteenth
northern constellation in Pc, 292—295. Here Bar Hiyya translates into Hebrew (ha-
neser ha-me ‘ofef = the flying eagle) and transliterates the common Arabic name of
Aquila in the Arabic Ptolemaic tradition: al-nasr al-ta’ir = the flying eagle. See Ha,
204; Is, 295; ECh22, §4:16; Ba, 202; Mk, I:1 [7]:41; Su, 105.

[17] 17: The constellation ... Sea Fish. Delphinus (Agl¢ic = dolphin), the seventeenth
northern constellation in Pc, 290-293. Here Bar Hiyya had recourse to the strange
compound expression nunei ha-yam, which combines the talmudic Aramaic nun or
nun’a, meaning fish, with the Hebrew yam, meaning sea. See Marcus Jastrow, A Dic-
tionary of the Targumim, the Talmud Babli and Yerushalmi, and the Midrashic Litera-
ture (Leipzig: Drugulin, 1903), 888. It stands to reason that Bar Hiyya did so because
he could not find an adequate Hebrew translation for al/-dulfin, the common name of
this constellation in the Arabic Ptolemaic tradition, which transliterates the Greek
name, and accordingly refers to it as a sea fish. See Ha, 292: al-dulfin wa-huwa min
al-samak al-bahrt = “al-dulfin which is one of the sea fish”’; ECh22, §4:16: “al-dulfin,
namely, the sea lion.” Note that the word dolphin is not found in the biblical, tal-
mudic Aramaic, or midrashic lexicons.

[18] 18: The First Horse. Equuleus (‘' Irtov srpotopui) = forepart of the horse), the eight-
eenth northern constellation in Pc, 290-291. Here Bar Hiyya offers only the Hebrew
translation (ha-sus ha-ris’on = the first horse) of one of the common names of Equ-
uleus in the Arabic Ptolemaic tradition: al-faras al-awwal = “‘the first horse”. See Ha,
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290; ECh22,84:18; Mk, II:1 [7]:41—42. Other names are used in Ba, 254: al-faras; Su,
111 and Bi, 100: git‘at al-faras.

[19] 19: The Second Horse. Pegasus (‘' Imtog = horse), the nineteenth northern constel-
lation in Pc, 286—289. Here Bar Hiyya offers only a Hebrew translation, which fol-
lows Ha, 288: al-faras al-thant = the second horse, or some subsequent source based
on this translation.

[20] 20: The Barren Woman, who is called Andromeda. Andromeda (" Avogouéda), the
twentieth northern constellation in Pc, 282—287. Bar Hiyya uses here a double expres-
sion: (a) "aylonit, a Mishnaic Hebrew word denoting a barren woman, which succinctly
supplants the long common Arabic name: al-mar’a allatt lam tara ba ‘lan = the woman
who did not see a husband; (b) the transliteration of the Greek name. Only Ba, 254, re-
fers to Andromeda by using the double name used by Bar Hiyya: 'ndrwmydhs wa-hiya
al-mar’a allati lam tara ba‘lan = Andromeda, the woman who did not see a husband.
Other sources either transliterate the Geek name or refer to the woman who did not see
her husband; Ha, 286; Is, 287; ECh22, §4:20; Mk, I1:1 [7]:42; Su, 116 and Bi, 1052.

[21] 21: The constellation Triangle. Triangulum (To{ywvov), the twenty-first northern
constellation in Pc, 282—283. The Hebrew name of Triangulum here, ha-mesulas = the
triangle, is both a translation and phonetically close to the Arabic al-muthallath =
the triangle, the common name in the Arabic Ptolemaic tradition for this constellation:
Ha, 282; Is, 283; ECh22, §4:21; Mk, 11:1 [7]:43; Ba, 254; Su, 123; Bi, 1055.

§6

[1] 1: The constellation ... Greek cetus. Cetus (Kf|tog = whale); the first southern
constellation in Pc, 228—231. Here Bar Hiyya gives a triple name: the Hebrew
translation (hayat ha-yam = the sea animal) of the Arabic name, and the translit-
erations of the Arabic name (hayawan al-bahr) and the Greek name (cetus). Only
Is, 231, refers to Cetus this way: gaytus wa-huwa hayawan bahrt = “cetus, which
is a sea-animal.” Other sources use variant expressions for the marine creature,
such as sabu‘ al-bahr (sea-lion or sea-animal) in Ba, 266 ; Bi, 1092, or dabbat al-
bahr (the marine beast) in Ha, 230.

[2] 2: The constellation ... the Twins. Orion ("Qgiwv), the second southern constella-
tion in Pc, 224—227. The two names used here are Hebrew translations of al-jabbar
(the mighty one) and al-jawza’ (the twins). These two Arabic names are used in the
Arabic Ptolemaic tradition to refer to Orion. Thus, whereas Ha, 226; Is, 227; Su,
204-207; Bi, 1094 and Ta, §161, 72, use both al-jabbar and al-jawza’, Ba, 168 and
Mk, 11:1 [9]:49, use only al-jabbar. Note that in the Arabic Ptolemaic tradition al-
jawza’ is applied to both Orion and Gemini, which explains why Bar Hiyya translates
al-jawza’ as “the Twins” in a reference to Orion. The same applies to Bar Hiyya’s
translation of the name of the star  Ori. See §7:3 and note.
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[3] 3: The constellation of the River. Eridanus (ITotapdg), the third southern constella-
tion in Pc, 218—223. The Hebrew name here, ha-nahar, is both a translation and pho-
netically close to the Arabic al-nahr (both = the river), the common name in the Ara-
bic Ptolemaic tradition: Ha, 222; Is, 223; ECh22, §6:3; Ba, 170; Mk, I1:1 [9]:49; Su,
210; Bi, 1098; Ta, §161, 72.

[4] 4: The constellation of the Hare. Lepus (Aayw0g), the fourth southern constellation
in Pc,216—219. The name used here for Lepus, ha-arnevet, the hare, is both a transla-
tion and phonetically close to the Arabic al-arnab, the common name of this constel-
lation in the Arabic Ptolemaic tradition: Ha, 218; Is, 219; Ba, 269; Mk, 11:1 [9]:49; Su,
215; Bi, 1101; Ta, §161, 72.

[5] 5: The constellation ... al-$i‘ra al-‘abir. Canis Major (KUwv = dog), the fifth south-
ern constellation in Pc, 212—215. Only two sources in the Arabic Ptolemaic tradition
use together the double name assigned here by Bar Hiyya to Canis Major: (1) al-kalb
al-akbar = the greater dog, the Arabic name of Canis Major translated here by Bar
Hiyya as ha-keleb ha-gadol = the greater dog; (2) al-$i‘ra al- ‘abiir, which is the indig-
enous old Arabic name of oo CMa, the brightest star in Canis Major. One is ECh22,
§6:5, which refers explicitly to the greater dog and also mentions al-§i‘ra al-‘abir
(although this star in ECh22 is erroneously swapped with al-$i‘ra al-ghumaysa’ = o
CMi). The other is Ha, 214, which mentions o CMa and the dog, tout court: al-kalb
wa-huwa al-§i‘ra al-‘abir = the dog, which is al-si‘ra al-‘abir. Ba, 270, mentions
only the dog: al-kalb. Bar Hiyya mentions again al-§i‘ra al-‘abir as item no. 6 in the
list of stars of the first magnitude. See §8:7 and note.

[6] 6: The constellation ... al-§i‘ra al-ghumaysa’. Canis Minor (IToox0wv = the pre-
ceding dog), the sixth southern constellation in Pc, 210-211. Only ECh22, §6:6, uses
the double name assigned here by Bar Hiyya to Canis Minor: (1) the lesser dog; (2)
al-$i‘ra al-ghumaysa’, which is the indigenous Arabic name of o CMi, the brightest
star in Canis Minor (although in ECh22 this star is erroneously swapped with al-
Si‘ra al-‘abuir). Ha, 210, identifies Canis Minor with al-§i‘ra al-ghumaysa’ but
mentions the first dog, not the lesser dog: mugaddam al-kalb wa-huwa al-Si‘ra al-
ghumaysa’ = the first dog, which is al-$i ‘ra al-ghumaysa’. Ba, 270, mentions only the
first, not the lesser, dog: mugaddam al-kalb. Bar ‘Hiyya again mentions al-$i‘ra al-
ghumaysa’ as item no. 5 in the list of stars of the first magnitude. See §8:5 and note.

[7] 7: The constellation of the Ship. Argo CAQy®d = <the ship> Argo), the seventh
southern constellation in Pc, 206—211. The name of Argo Navis here, ha-sefinah, is
both a translation and phonetically close to al-safina = the ship, the common name in
the Arabic Ptolemaic tradition: Ha, 210; Is, 211; ECh22, §6:7; Mk, 1I:1 [9]:50; Su,
224; Bi, 1107; Ta, §161, 72.

[8] 8: The constellation of the Southern Snake. Hydra (""Y600c¢), the eighth southern
constellation in Pc, 200—203. The name Southern Snake used here for Hydra is unu-
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sual in the Arabic Ptolemaic tradition. The only source where a similar name occurs is
ECh22, §6:6: “the Snake ... its face is towards the southern pole.” Note that here too
Bar Hiyya uses the Hebrew word ha-hayya, “animal,” to mean snake, because the
Hebrew hayyah is phonetically virtually identical to the Arabic hayya, snake.

[9] 9: The constellation ... Arabic al-ka’s. Crater (KoathQ = jug), the ninth southern
constellation in Pc, 198-199. The name of Crater here, ha-kos = the goblet, is both a
translation and phonetically close to the Arabic al-ka’s, used in Ha, 198, ECh22, §6:7,
Ba, 270 and Mk, 11:1 [9]:51. By contrast, Is, 199, Su, 238 and Bi, 1114, have al-batiya.

[10] 10: The constellation of the Crow. Refers to Corvus (K6a&) = crow, the tenth
southern constellation in Pc, 196—199. The name of Corvus here, ha- ‘oreb = the crow,
is both a translation and phonetically close to al-ghurab, the Arabic term for this con-
stellation in the Arabic Ptolemaic tradition; Ha, 198; Is, 199; ECh22, §6:11; Mk, I1:1
[9]:51; Ba, 271; Su, 240; Bi, 1115.

[11] 11: The constellation ... man and a horse. Centaurus (Kévtavgog), the eleventh
southern constellation in Pc, 192—197. Only two sources in the Arabic Ptolemaic tra-
dition refer to Centaurus by transliterating the Greek name and pointing out that the
constellation has the combined shape of a man and a horse. One is ECh22, §6:12:
Centaurus (distorted) ... half of it is a man and half of it is a horse. The other is Ba,
271: gintawurus wa-huwa sirat insan wa-faras = Centaurus, which is the shape of
man and horse.

[12] 12: The constellation of the Wolf. Lupus (®noiov = beast), the twelfth southern
constellation in Pc, 190-191. The Hebrew name used here, ha-ze’eb, the wolf, is
probably Bar Hiyya’s rendering, probably influenced by the phonetic similarity, of the
common name of Lupus in the Arabic Ptolemaic tradition: al-sabu°, the beast of prey:
Ha, 190; Is, 191; ECh22, §6:13; Ba, 272; Mk, 1I:1 [9]:51; Su, 245; Bi, 1120. Note that
Gerard of Cremona’s choice of Latin [upus for this constellation (Pc [Latin part],
160), corresponds exactly to the Hebrew ha-ze’eb, Bar Hiyya’s name for Lupus. But
Bar Hiyya could not have drawn on Gerard, because he was no longer alive when the
latter translated the Almagest (after 1150).

[13] 13: The constellation ... Arabic al-mijmara. Ara (Oupotiolov = incense burner),
the thirteenth southern constellation in Pc, 188—189. Here Bar Hiyya translates with
the biblical name mahtah (Ex. 26:3) and transliterates the common Arabic name al-
mijmara used in the Arabic Ptolemaic tradition for the constellation Ara: Ha, 188; Is,
189; ECh22, §6:14; Ba, 273; Mk, 1I:1 [9]:52; Su, 250; Bi, 1122.

[14] 14: The constellation ... al-iklil al-janiibt. Corona Australis (Ztépavog vOTLOG),
the fourteenth southern constellation in Pc, 186—187. Here Bar Hiyya translates and
transliterates the common Arabic name (al-ikltl al-janiib?) in the Arabic Ptolemaic
tradition for Corona Australis: Ha, 186; Is, 187; ECh22, §6:15; Ba, 273; Mk, 11:1
[9]:52; Su, 252.
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[15] 15: The Southern Fish. Piscis Austrinus ('Ix0vg véTi0g), the fifteenth southern
constellation, with 12 stars inside and six stars outside the constellation, in Pc, 184—
185. The Hebrew name here is Bar Hiyya’s translation of the common name of Piscis
Austrinus in the Arabic Ptolemaic tradition: al-hiit al-janibt (or al-samaka al-
janiibtya): Ha, 184; Is, 185; ECh22, §6:16; Ba, 274; Mk, 11:1 [9]:52; Su, 254.

§8

[1] 1: The eye of the bull ... Mars and the Moon. o Tau (Aldebaran); no. 14 in Taurus,
in Ha, 278 and Is, 279: long. Tau 12 40', lat. S 5° 10', 1st magnitude. Bar Hiyya incor-
porates the same star, with the same Hebrew and Arabic names, as item no. 1 in Ln
(57a:long. 57° 10' =Tau 27° 10'; lat. S 5° 10'; 1st magnitude). This corresponds to item
no. 8 in Taurus, with the same Arabic name, in al-Battant’s star catalogue (Ba, 252: long.
53° 50" = Tau 23° 50'; lat. S 5° 10'; 1st magnitude), and to item no. 2, with the same
Hebrew and Arabic names, in ECh22, §2:2. This means that regarding the change in
longitude of o Tau due to precession, there is a difference of 14° 30' between Ptole-
my and Bar Hiyya, 11° 10' between Ptolemy and al-Battani, and 3° 20' between
al-Battant and Bar Hiyya. Unless otherwise noted, as already remarked by B.R. Gold-
stein (“Star Lists in Hebrew,” 188), the longitudes of the stars in the first- and
second-magnitude stars lists in Ln consistently agree with those of al-Battant with a
precession of 3° 20', and with those of Ptolemy with a precession of 14° 30'. Ibn Ezra
(Rh, §2.2:47), in a reference to al-dabaran, says that this is one of the stars “causing
death,” which is analogous to the remark in the current locus that al-dabaran indicates
the destiny of human beings. This means that this star fulfills the role of one of the
anaeretic points, which signify threats to the native’s life, and ultimately death, as part
of an astrological procedure intended to determine the native’s lifespan. For this pro-
cedure, see Sefer ha-Moladot, ed. and trans. Sh. Sela (Leiden: Brill, 2013), 45-57.
This star also appears as item no. 1 (fulfilling the function of a death star) in the fourth
star list in Bar Hiyya’s Ln (59a), in a table bearing the following title: “These stars
truncate life when the progression of the ‘witnesses of life’ reaches them [the stars] in
the nativities or give testimony about a disease or some bodily event.” See Appendix.
In contrast to Ch17, Ik, §3, and Os, XXII, associate this star with Mars alone and R#,
§2.2:47, with Mars and Venus.

[2] 2: The leg of the twins ... Saturn and Jupiter. § Ori (Rigel), the star in the left foot
of Orion (not Gemini); no. 35, in Ha, 224 and Is, 225: long. Tau 19° 60', lat. S 31° 30,
Ist magnitude. Note that as in the reference above to Orion (see §5:3), here too Bar
Hiyya translates al-jawza’ as “the twins,” despite the fact that al-jawzx’ refers here to
Orion. This is so because in the Arabic Ptolemaic tradition al-jawza’ is used for both
Orion and Gemini. The same star appears with the same Hebrew and Arabic names as
item no. 2 in Ln (57a: long. 64° 20' = Gem 4° 20'; lat. S 31° 30'; Ist magnitude). This
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corresponds to item no. 18 in Orion, with the same Arabic name, in Ba (268: long. 61°
0'; lat. S 31° 30"; 1st magnitude), and to item no. 4, with a similar Hebrew name, in
ECh22, §2:4. Rh, §2.3:45, and Os, XXXIV, ascribe to 3 Ori the planetary nature of
Saturn and Jupiter, the same as Ch17 here.

[3] 3: The end of the river ... power of Jupiter. 0 Eri (Achernar); no. 34 in Eridanus, in
Ha,218 and Is, 219: long. Ari 0° 10, lat. S 53° 30', 1st magnitude. The star here cannot
be a Eri or Achernar (a name derived from the Arabic akhir al-nahr “end of the riv-
er”), the brightest star in Eridanus, because it is not listed in Ptolemy’s star catalogue
and is not recorded before the beginning of the modern era, when it was observed by
European seafarers who ventured south of the equator. See P. Kunitzsch, “On the Me-
dieval Knowledge of the Star Alpha Eridani,” in The Arabs and the Stars (Northamp-
ton: Variorum Reprints, 1989), pp. 263—267. Bar Hiyya incorporates 6 Eri with the
same Hebrew name (aharit ha-nahar) but adding the transliterated Arabic name as
item no. 3 in Ln (57a: long. 14° 40' = Ari 14° 40'; lat. N 53° 30'; 1st magnitude). This
corresponds to item no. 2 in Eridanus, with the same Arabic name, in Ba (268: long.
11° 20 lat. S 53° 30'; 1st magnitude), and to item no. 1, with the same Hebrew and
Arabic names, in ECh22, §2:1.As Ch17 in the current locus, Jupiter is associated with
0 Eri in Ik, §1, and Os, XXXV, but Rk, §2.1:51, assigns to the same star the planetary
nature of Jupiter and Venus.

[4] 4: The right side ... al-jawza’ <al-ayman>. o. Ori (Betelgeuse), the reddish star on
the right shoulder of Orion (not of Gemini); no. 2 in Orion, in Ha, 278 and Is, 279:
long. Gem 2° 0',1at. S 17° 0', Ist magnitude. The same star, with the same Hebrew and
Arabic names, reappears as item no. 4 in Ln (57a: long. 81° 30' = Gem 21° 30'; lat. S
17° Ist magnitude). This corresponds to item no. 2 in Orion, with the same Arabic
name, in Ba (267: long. 73° 10'; lat. S 17°; 1st magnitude), and to item no. 5, with the
same Hebrew and Arabic names, in ECh22, §2:5. Rh, §2.3:50, and Os, XXXIV, as-
sociate o Ori with Mars and Mercury, whereas Ch17 does not associate any planetary
nature with this star.

[5] 5: The lesser dog ... Mercury and Mars. oo CMi (Procyon); no. 2 in Canis Minor, in
Ha, 210 and Is, 211: al-$i‘ra al-ghumaysa’ wa-as-S§amiya; long. Gem 29° 10, lat. S
16° 10', 1st magnitude. Note that Bar Hiyya, following the Arabic Ptolemaic tradition,
assigns the same Hebrew and Arabic names to the entire constellation of Canis Minor.
See §5:7 and note. This star, with the same Hebrew and Arabic names, appears as item
no. 5 in Ln (57a: long. 103° 40' = Can 13° 40', lat. S 16° 10; 1st magnitude). This cor-
responds to item no. 2 in Canis Major, but with a different Arabic name (al-$i‘ra as-
Samiya), in Ba (270: long. 100° 20'; lat. S 16° 10; Ist magnitude), and to item no. §,
with a similar Arabic name, in ECh22, §2:8. Ik, §11, Rh, §2.4:50 and Os, XXXVIII,
ascribe to oo CMi the planetary nature of Mercury and Mars, as does Ch17 in the cur-
rent locus.
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[6] 6: The greater dog ... Jupiter and Mars. oo CMa (Sirius); a star of the 1st magnitude,
no. 1 in Canis Major, in Ha, 214 and Is, 215: long. Gem 17° 40', lat. S 39° 10', 1st
magnitude. Note that Bar Hiyya, following the Arabic Ptolemaic tradition, ascribes
the same Hebrew and Arabic names to the entire constellation Canis Major. See §5:6
and note. This star, with the same Hebrew and Arabic names, appears as item no. 6 in
Ln (57a: long. 92° 10' = Can 2° 10'; lat. S 39° 10; 1st magnitude). This corresponds to
item no. 3 in Canis Major, with a different Arabic name (al-$i ‘ra al-yamaniya), in Ba
(270: no. 3 in Canis Major; long. 88° 50'; lat. S 39° 10; 1st magnitude), and to item no.
6 in ECh22, §2:6. Ik, §8, Rh, §2.3:46, and Os, XXXVII, ascribe to this star the same
planetary nature (Jupiter and Mars) as Bar Hiyya does.

[71 7: The one holding ... Mars and Mercury. o Aur (Capella); no. 3 in Auriga, in Ha,
304 and Is, 305: long. Tau 26° 0', lat. N 22° 30', Ist magnitude. Note that Bar Hiyya,
following the Arabic Ptolemaic tradition, ascribes the same Hebrew and Arabic names
to the entire constellation of Auriga. See §4:13 and note. The same star, with the same
Hebrew and Arabic names, appears as item no. 7 in Lz (57a: long. 69° 30' = Gem ¢°
30'; lat. N 22° 30'; 1st magnitude). This corresponds to item no. 2 in Auriga, with a
different Arabic name (al-‘anz), in Ba (251 [cf. p. 150 Latin part]: long. 66° 10'; lat. N
22° 30; Ist magnitude), and to item no. 3, with a similar Arabic name, in ECh22, §2:3.
Just like Ch17, Rh, §2.15:13, and Os, XXXVII, associate this star with Mars and Mer-
cury, but /k, §35, ascribes to a Aur the nature of Venus and Mercury.

[8] 8: Kesil, in Arabic suhayl ... Saturn and Jupiter. o Car (Canopus); no. 44 in Argo
Navis, in Ha, 206 and Is, 207: suhayl; long. Gem 17° 10', lat. S 75° 0', Ist magnitude.
Saadia Gaon, in his Arabic translation of the book of Job (Saadia’s Commentary on
Job, 1973,70-71, 189), was the first to identify the biblical star kesil (Job 9:9, 38:31,
Amos 5:8) with the indigenous Arabic star suhayl. Bar Hiyya followed suit and identi-
fied kesil with suhayl in the current locus and also in item no. 14 in the list of stars of
the 2nd magnitude of Ln (57b: “NWRI7 701 2270 XIM 9200 = “kesil, which is suhayl,
of the 1st magnitude”; long. 91° 40' = Can 1° 40'; lat. S. 75°). The stars of Argo Navis
are not included in the only extant manuscript of al-Battant’s al-Zij al-Sabi’, but o. Car
appears with a similar Arabic name as item no. 7 in ECh22, §2:7. Rh §2.16:10 et pas-
sim continues the same tradition upheld by Bar Hiyya and calls suhayl by the biblical
name kesil. Rh, §2.16:10 and Os, XXXIX associate oo Car with Saturn and Jupiter, but
1k, §7, associates this star with Saturn.

[9] 9: The heart of the lion ... Mars and Jupiter. o Leo (Regulus); no. 8 in Leo in Ha,
266 and Is, 267: long. Leo 2° 30', lat. N 0° 10', 1st magnitude. This star, with the same
Hebrew and Arabic names, appears as item no. 12 in Ln (57a: long. 137° 20' = Leo 17°
20'; lat. N 0° 10'; 1st magnitude). This corresponds to item no. 6 in Leo, with the same
Arabic name, in Ba (258: no. 6 in Leo; long. 134°% lat. N 0° 10'; 1st magnitude), and
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to item no. 9, with the same Hebrew and Arabic names, in ECh22, §2:9. Like Ch17,
Ik, §13, Rh, §2.5:43 and Os, XXV, associate o. Leo with Mars and Jupiter.

[10] 10: The one leaning ... Jupiter and Mars. oo Boo (Arcturus); no. 23 in Bootes, in
Ha, 324 and Is, 325: al-simak al-ramih; long. Vir 27° 0', lat. N 31° 30', 1st magnitude.
This star, with the same Hebrew and Arabic names, appears as item no. 8 in Ln (57a:
long. 191° 30' = Lib 11° 30"; lat. N 31° 30'; 1st magnitude). This corresponds to item
no. 11 in Bodtes, with the same Arabic name, in Ba (247: long. 188° 10'; 1at. N 31° 30';
1st magnitude), and to item no. 12, with the same Arabic name, in ECh22, §2:12. Ik,
§16,Rh §2.7:46, and Os, V, assign to this star the planetary nature of Jupiter and Mars,
as Ch17 in the current locus.

[11] 11: The unarmed ... Venus and Mercury. o Vir (Spica); no. 14 in Virgo, in Ha, 260
and Is, 261: al-simak al-a‘zal; long. Vir 26° 40', lat. S 2° o', 1st magnitude. This star,
with the same Hebrew and Arabic names, appears as the 14th lunar mansion (see
§10:14 and note), and as item no. 9 in Ln (57a: long. 191° 14' = Lib 11° 14"; lat. N 2%
Ist magnitude). This corresponds to item no. 12 in Virgo, with the same Arabic name,
in Ba (249: long. 187° 50'; lat. N 2° 0'; 1st magnitude), and to item no. 11, with the
same Arabic name, in ECh22, §2:11. Just as Ch17 here, Ik, §17, Rh, §2.7:45, and Os,
XXVI, associate this star with Venus and Mercury.

[12] 12: The foreleg ... Venus and Jupiter. a Cen (Rigil kentaurus or Toliman); no. 35
in Centaurus, in Ha, 192 and Is, 193: long. Lib 8° 20' [Ha] or Sco 8° 20' [Is], lat. S 41°
10', 1st magnitude. This star, with the same Hebrew and Arabic names, appears as
item no. 13 in Ln (57a: long. 202° 20' = Lib 22° 20"; lat. N 41° 10'; 1st magnitude). This
corresponds to item no. 22 in Centaurus, with the same Arabic name, in Ba (222: long.
199° 30' = Lib 19° 30'; lat. N 41° 10"; 1st magnitude). This means that regarding the
change in longitude of a Cen due to precession, there is a difference of 2° 50' between
al-Battant and Bar Hiyya. The same star appears with the same Arabic name as item
no. 13 in ECh22, §2:13. Rh, §2.16:11, and Os, XLIII, associate this star with Venus
and Jupiter, as Ch17 here. Concerning the wrong position of the longitude by one in
sign in the Almagest, see Ibn al-Salah, Zur Kritik der Koordinateniiberlieferung im
Sternkatalog des Almagest, ed. Paul Kunitzsch (Gottingen: Vandenhoeck & Ruprecht,
1975), star no. 83, pp. 71-74.

[13] 13: The falling eagle ... Venus and Mercury. o Lyr (Vega); no. 1 in Lyra, in Ha,
316 and Is, 317: long. Sgr 17° 20', lat. N 62° 0', 1st magnitude. The same star is re-
corded with the same Hebrew and Arabic names as item no. 10 in Ln (57a: long. 271°
50" = Cap 1° 50'; lat. N 62°; 1st magnitude). This corresponds to item no. I in Lyra,
with a similar Arabic name (al-nasr), in Ba (248: no. long. 268° 30'; lat. N 5° 62'; 1st
magnitude), and to item no. 14, with the same Hebrew and Arabic names, in ECh22,
§2:14. As Ch17 here, Ik, §24, Rh, §2.10:42; §2.15:9, and Os, VIII, associate this star
with Venus and Mercury.
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[14] 14: The end ... Venus and Mercury. The identification of this star is problem-
atic. See Goldstein. “Star Lists in Hebrew,” 189—190. A star with the same Arabic
and Hebrew names appears as item no. 11 in Ln (57a: long. 277° 18' = Cap 7° 18";
lat. S 6° 30'; 1st magnitude). Taking into consideration a difference of longitude
due to precession of 3° 18', the coordinates and name of Bar Hiyya’s star corre-
spond rather well to no. 16 in Sagittarius in Ba (262: long. 274° = Sgr 4° [= 277°
18' - 3° 18']; lat. S 6° 30', 1st magnitude). This star bears a double name: (1) asl
alyatihi = root of his [the horse’s] tail, which is close to Bar Hiyya’ name: asl
dhanab al-faras = the root of the horse’s tail; and (2) ‘urgiib al ramt, which does
not correspond to Bar Hiyya’s name. Although Nallino has proposed to identify
this star with @ Sgr (Ba, 163), a difficulty arises when one tries to locate this star
in Ptolemy’s star catalogue. Taking into consideration the first name (as! alyatihi),
al-BattanT’s star may correspond to no. 28 in Sagittarius, called asl al-dhanab <al-
faras> = the root of the tail <of the horse> in Ha, 246-247 (corresponds to w Sgr),
a name virtually identical to the one given by Bar Hiyya. However, the ecliptical
latitude and magnitude of the latter star in Ha (long. Sgr 27° 40' = 267° 40', lat. S
4° 50', 5th magnitude) and in Ln do not correspond. Taking into consideration the
second name (‘urqib al ramr), al-BattanT’s star may correspond to no. 23 in Sagit-
tarius in Ha, 246—247 (corresponds to [ Sgr), which has a similar name (al- ‘urqab).
However, neither the name nor the coordinates of this star in Ha (long. Sgr 17° 40'
= 257° 40', lat. S 23° 0', 2nd magnitude) and in Ln correspond. Goldstein (“Star
Lists in Hebrew,”,187, 189—190) proposed identifying Bar Hiyya’s star with no. 22
in Sagittarius in Pc, 248-249; corresponds to € Sgr; long. Sgr 16° 20' = 256° 40,
lat. S 6° 45', 3rd magnitude). However, neither the name nor the magnitude of T Sgr
and Bar Hiyya’s star corresponds. Neither ECh22 nor Rh mentions Bar Hiyya’s
star. In any event, all the aforesaid proves Bar Hiyya’s reliance on al-Battant’s star
catalogue.

[15] 15: The mouth ... Saturn and Mercury. o PsA (fomalhaut); no. 1 in Piscis Aus-
trinus (and no. 42 in Aquarius), in Ha, 236 and Is, 237: long. Aqr 7° 0', lat. S 23° 0,
Ist magnitude. The same star is recorded with the same Hebrew and Arabic names
as item no. 14 in Ln (57a: long. 321° 30' = Aqr 21°; lat. N 20° 20'; 1st magnitude).
This corresponds to item no. 18 in Aquarius, with a similar Arabic name, in Ba (261:
long. 318° 10'; lat. S 20° 20'; Ist magnitude), and with the same Hebrew name in
ECh22, §2:15, no. 15. Ik, §27 (Mars and Mercury), Rh, §2.11:42 (Venus and Mer-
cury) and Os, XXXVI (Venus and Mercury) associate this star with divergent plan-
etary natures.
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§9

[1] 1: The dyed hand ... Mars and Mercury. The identification of this star arises some
difficulties. See Goldstein, “Star Lists in Hebrew,” 190. The expressions used by Bar
Hiyya here to designate the current star and above (§4:10 and note) to refer to the
constellation Cassiopeia are very similar: both speak of a “woman sitting on a chair,”
a clear reference to Cassiopeia, and a “dyed hand,” which may be either a reference to
a star in Cassiopeia or an alternative reference to Cassiopeia. In fact, the same Arabic
expression used here for the current star (al-kaff al-khadib, the dyed hand) was used
in astrolabe star lists (P. Kunitzsch, Arabische Sternnamen in Europa [Wiesbaden:
Otto Harrassowitz, 1959], 66) and in Su, 83, for p Cas, item no. 12 in Cassiopeia in
Ptolemy’s star catalogue. However, the coordinates and magnitude of 3 Cas, as they
appear in Ha, 310 and Is, 311 (long. Ari 7° 50', lat. N 51° 40', 3rd magnitude) and Su
(85: long. Ari 20° 32', lat. N 51° 40', 3rd magnitude), do not match the coordinates and
magnitude of the current star, as they appear in item no. 1 of Ln (57b: long. 2° 0' = Ari
2° 0'; lat. N 26° 0'; 2nd magnitude). Taking into consideration the coordinates of the
current star in Ln, and precession constants of 14° between Ptolemy and Bar Hiyya
and of 3° 30' between al-BattanT and Bar Hiyya, the current star corresponds closely
to o And, which is item no. 1 in Pegasus in Ha, 288 and Is, 289 (long. Psc 17° 50', lat.
N 26° 0', 2nd magnitude); and item no. 5 in Equuleus in Ba (253: long. 358° 30' = Psc
28° 30'; lat. N 26° 0'; 2nd magnitude). However, whereas Bar Hiyya designates the
current star with an expression clearly evocative of Cassiopeia (the dyed hand of
the Woman Sitting on a Chair), the Arabic-Ptolemaic tradition refers to o And with
expressions reminiscent of Andromeda (i.e., Ha and Is: the star on the navel of the
horse that is common to the woman’s head; Ba: <the star> on the head of Andromeda,
the woman who did not see a husband). It emerges, then, that Bar Hiyya was certainly
referring to the coordinates and magnitude of oo And, but probably confused Cassio-
peia with Andromeda and referred to oo And with an expression appropriate to the
brightest star in Cassiopeia. Confirming this hypothesis is that the Old Spanish ver-
sion of Ptolemy’s star catalogue associates oo And with Mars and Mercury, as Bar
Hiyya does here, but gives oo And a name reminiscent of Andromeda: la que es en la
verna es en comun al caballo et al la mugger encadenada = <the star> in the navel,
which is common to the horse and to the chained woman.

[2] 2: The left side ... Saturn and Jupiter. y Ori (Bellatrix); no. 3 in Orion, in Ha, 226
and Is, 227: long. Tau 24° 0', lat. S 17° 30', 2nd magnitude. The same star, with the
same Hebrew and Arabic names, appears as item no. 2 in Ln (57b: long. 68° 30' = Gem
8° 30" lat. S 17° 30'; 2nd magnitude). This corresponds to item no. 3 in Orion, with a
similar Arabic name, in Ba (248: long. 65° 10'; lat. S 17° 30'; 2nd magnitude). Rh,
§2.3:46; §2.16:4, and Os, XXXIV, associate y Ori with Mars and Jupiter, unlike the
current locus.
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[3] 3: The head of the devil ... Mars and Mercury. 3 Per (Algol); no. 12 in Ha, 308 and
Is, 309: long. Ari 29° 40', lat. N 23° 0', 2nd magnitude. This star, with the same He-
brew and Arabic names, appears as item no. 3 in Ln (57b: long. 44° 10' = Tau 14° 10';
lat. N 23° 0'; 2nd magnitude). This corresponds to item no. 6 in Perseus, with a similar
Arabic name, in Ba (250: long. 40° 50' = Tau 10° 50'; lat. N 23° 0'; 2nd magnitude).
Rh, §2.2:46 and Os, X1, associate § Per with Saturn and Venus, differently from the
current locus.

[4] 4: The tail of the lion ... Saturn and Mercury. 3 Leo (Denebola); no. 27 in Leo,
given a different Arabic name in Ha, 264 and Is, 265: taraf al-dhanab = long. Leo 24°
30', lat. N 11° 50', 1st magnitude. This star, with the same Hebrew and Arabic names,
appears as the 12th lunar mansion (see §10:12 and note), and with a longer Arabic
name (dhanab al-asad al-sarfa) as item no. 4 in Ln (57b: long. 159° 0' = Vir 9° 0'; lat.
N 11° 50'; 2nd magnitude). This corresponds to item no. 12 in Leo, with the same
Arabic name (al-sarfa) but assigned to the 1st magnitude (not the 2nd magnitude as it
ought to be here), in Ba (258: long. 155° 40' =Vir 5° 50'; lat. N 11° 50'; 1st magnitude).
This star is included with the same Hebrew and Arabic names in the list of stars of the
1st magnitude of ECh22, §2:10: no. 10. It is not clear why Bar Hiyya assigned [} Leo
to the 2nd magnitude (both in Ch17 and in Ln), while the Arabic-Ptolemaic tradition
consistently makes it of the 1st magnitude. Ik, §16, and Rh §2.6:40, associate [3 Leo
with Saturn and Venus, unlike the current locus, but Os, XXV, associates 3 Leo with
Saturn and Mercury, as here.

[5] 5: The bright <star> ... Venus and Mercury. o. CrB (Alphecca); no. 1 in Corona
Borealis, in Ha, 324 and Is, 325: long. Lib 14° 40', lat. N 44° 30', 2nd magnitude. The
same star, with the same Hebrew and Arabic names, appears as item no. 5 in Ln (57b:
long. 209° 10' = Lib 29° 10'; lat. N 44° 30'; 2nd magnitude). This corresponds to item
no. 1 in Corona Borealis, with a similar Arabic name, in Ba (248: long. 205° 50' = Lib
25° 50'; lat. N 44° 30'; 2nd magnitude). Ik, §19, Rh §2.7:47, and Os, VI, associate a
CrB with Venus and Mercury, like Ch17 in the current locus.

[6] 6: The heart of the scorpion ... power of Jupiter. a Sco (antares); no. 8 in Scorpio, in
Ha, 252 and Is,253: long. Sco 12° 40', lat. S 4° 0', 2nd magnitude. The same star appears
with the same Hebrew name, but with the addition of the Arabic name (galb al-‘aqrab),
as item no. 6 in Ln (57b: long. 237° 10' = Sco 27° 10; lat. S 4° 0'; 2nd magnitude). This
corresponds to item no. 5 in Scorpio, with its corresponding Arabic name (qalb al-
‘agrab), in Ba (260: long. 233° 50' = Sco 23° 50 lat. S 4° 0'; 2nd magnitude). Ik, §23,
Rh §2.8:46, and Os, XXVIII, associate o. Sco with Mars and Jupiter, like Ch17 in the
current locus.

[71 7: The bright <star> ... Mars alone. 1 UMa (Alkaid); no. 27 in Ursa Major, in Ha,
336 and Is, 337: long. Leo 29° 50', lat. N 54° 0', 2nd magnitude. As above (§4:3), an
asterism within Ursa Major is called here the daughters of ‘ayis, but in the current

287



SHLOMO SELA

locus Bar Hiyya makes the significant remark that the biblical Hebrew expression benot
‘ayish (the daughters of ‘ayish; Job 38:32) is the counterpart of the Arabic name banat
na ‘s (the daughters of the bier). Bar Hiyya proceeded in this manner because he was fol-
lowing a tradition established by Saadia Gaon (882—942), who, in his translation of Job
9:9 (Saadia’s Commentary and Translation of the Book of Job, ed. and trans. Y. Qafih;
[Jerusalem, 1973], 70—71) explicitly rendered the biblical star or constellation ‘as (or
‘ayis or daughters of ‘ayish) as banat na‘s. The latter is the Arabic name for the Greater
and the Lesser Wains, two asterisms in Ursa Major and Ursa Minor, respectively. For an
account of the asterism banat na‘s, see Su, 36, 45, 49—50. Ibn Ezra (Rh, §2.15:3) adheres
to the same tradition and uses the same biblical name to designate Ursa Major. For a study
of this tradition and how it was implemented in Bar Hiyya’s and Ibn Ezra’s work, see Sh.
Sela, “Biblical Stars in Medieval Jewish Thought (Tenth-Twelfth Centuries),” Journal of
Jewish Studies 66.2 (2015): 317-340. Bar Hiyya includes the same star with a somewhat
similar Hebrew name (ha-me’ir mi-benot ‘ayis aser be-sof ha-zanav = the bright <star>
in the daughters of ‘ayis at the end of the tail) as item no. 7 in Ln (57b: long. 164° 18' =
Vir 14° 18'; lat. N 54° 0'; 2nd magnitude). This corresponds to item no. 5 in Ursa Major,
with an Arabic name that partly corresponds to the Hebrew name used by Bar Hiyya in
Ln (taraf al-dhanab = end of the tail) in Ba (246: long. 161° 0' = Vir 11° 0'; lat. N 54° 0';
2nd magnitude). Os, XX VIII, associates ) UMa with Mars alone, like Ch17 here, but Rh
§2.15:3, associates all the stars in Ursa Major with the Moon and Venus.

[8] 8: The flying eagle ... Mars and Jupiter. o Aql (Alfair); no. 3 in Aquila, in Ha, 294 and
Is, 295: long. Cap 3° 50, lat. N 29° 10', 2nd magnitude. The same star, with the same
Hebrew and Arabic names, appears as item no. 8 in Ln (57b: long. 287° 20' = Cap 17° 20';
lat. N 29° 10'; 2nd magnitude). This corresponds to item no. 3 in Aquila, with the same
Arabic name, in Ba (252: long. 285° 0' = Cap 15° 0'; lat. N 29° 10'; 2nd magnitude). This
means that regarding the change in longitude of o Aql due to precession, there is a differ-
ence of 13° 30' between Ptolemy and Bar Hiyya, 11° 10' between Ptolemy and al-Battani,
and 2° 20' between al-BattanT and Bar Hiyya. Goldstein (““Star Lists in Hebrew,” 191)
argues that the deviation from the usual constants of precession between Ptolemy and Bar
Hiyya and between al-Battant and Bar Hiyya are due to a confusion in the reading of the
Arabic numerals. Rh §2.15:15, and Os, XV, associate a Aql with Mars and Jupiter, like
Ch17 here.

[9] 9: The tail of the hen ... Venus and Mercury. o. Cyg (Deneb); no. 5 in Cygnus, in Ha,
314 and Is, 315: long. Aqr 9° 10', lat. N 60° 0', 2nd magnitude. Bar Hiyya also lists this
star, with the same Hebrew and Arabic names, as item no. 9 in Ln (57b: long. 323° 40' =
Aqr 23° 40'; lat. N 60°; 2nd magnitude). This corresponds to item no. 4 in Cygnus, with
the same Arabic name, in Ba (249: long. 320° 20' = Aqr 20° 20'; lat. N 69° 0'; 2nd magni-
tude). Ik, §28, Rh, §2.11:43; §2.15:10, and Os, IX, associate o. Cyg with Venus and Mer-
cury, like Ch17 here.
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[10] 10: The knee of the hen ... Venus and Mercury. The identification of this star is prob-
lematic. See Goldstein, “Star Lists in Hebrew,” 191. Bar Hiyya includes this star, with the
same Hebrew and Arabic names, as item no. 10 in Ln (57b: long. 321° 30' = Agr 21° 30/;
lat. N 44° 2nd magnitude). Taking into consideration these coordinates, and the usual
difference in precession of approximately 14° 30' between Bar Hiyya and Ptolemy, Bar
Hiyya’s star corresponds rather well to T Cyg, item no. 12 in Cygnus in Ha, 314, and Is,
315: long. Aqr 6° 40", lat. N 44° 0', 3rd magnitude. However, in addition to the mismatch
in magnitude, the names of this star in Ha (taraf r1s al-janah al-aysar = end of the feath-
ers of the left wing) and Is (taraf al-‘asira min al-janah al-aysar = end of the wing
feather of the left wing) do not match the name of this star in Ch17 or in Ln (rukbat al-
dajaja = the hen’s knee). On the other hand, Bar Hiyya’s name for this star (rukbat al-
dajaja) is close to that of € Cyg, item no. 14 in Cygnus (al-rukba al-yusra = the left knee)
in Ha, 314 and Is, 315 (long. Aqr 14° 30', lat. N 57° 0', 4th magnitude), although the co-
ordinates and magnitude of €& Cyg in Ha and Is differ considerably from those of Bar
Hiyya’s star in Ln. Al-Battant’s catalogue of stars, for its part, does not list T Cyg at all,
but includes, as item 10 in Cygnus, which corresponds to € Cyg (= item 14 in Cygnus in
Ha and Is), a star with a similar name (al-rukba al-yusra = the left knee) but a latitude and
magnitude (Ba, 249: long. 325° 40' = Aqr 25° 40'; lat. N 57° 0'; 4th magnitude) that are
quite different from those of Bar Hiyya’s star. This clear lack of correspondence between
Bar Hiyya and al-Battant, as well as the fact that Bar Hiyya associates this star with Venus
and Mercury, strongly suggests that at least here Bar Hiyya drew on a source other than
al-Battani. Its identity is unknown, but the Old Spanish version of Ptolemy’s star cata-
logue appears to have drawn on it: item 14 in Os, IX, devoted to Cygnus, includes a star
called “la que es en la rodiella siniestra” = “<the star> in the left knee,” which is associ-
ated with the planetary nature of Venus and Mercury, just like Ch17 here. This star, how-
ever, has the same coordinates and magnitude as § Cyg in the Arabic-Ptolemaic tradition.

[11] 11: The shoulder of the horse ... Mars and Mercury. 3 Peg (Scheat); no. 3 in
Pegasus, in Ha, 288 and Is, 289: long. Psc 2° 10', lat. N 31° 0', 2nd magnitude. This
star, with the same Hebrew and Arabic names, appears as item no. 11 in Ln (57b: long.
345° 40" = Psc 15° 40'; lat. N 31°; 2nd magnitude). This presumably corresponds to
item no. 7 in Equuleus, with the same Arabic name, in Ba (252: long. 343° 20' = Psc
13°20'"; lat. N 31° 0'; 2nd magnitude). This means that regarding the change in longitude
of B Peg due to precession, there is a difference of 13° 30' between Ptolemy and Bar
Hiyya, 11° 10' between Ptolemy and al-Battani, and 2° 20' between al-BattanT and
Bar Hiyya. The deviation from the usual constants of precession between Ptolemy
and Bar Hiyya (14° 30') and between al-Battani and Bar Hiyya (3° 20'), may be due,
as noted by Goldstein (“Star Lists in Hebrew,” 191), to a misreading by Bar Hiyya. Rh
§2.12:45, and Os, XVIII, associate [ Peg with Venus and Mercury, like Ch17 here.
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[12] 12: The head of the lion’s ... Saturn and Venus. d Leo (Zosma); no. 20 in Leo, with
a different Arabic name, in Ha, 266 and Is, 267: long. Leo 14° 10', lat. N 13° 40', 2nd
magnitude. This star, with the same Hebrew and Arabic names, appears as item no. 12
in Ln (57b: long. 117° 40' = Can 27° 40'; lat. N 13° 40'; 2nd magnitude). Ba, 258, in-
cludes 0 Leo, with a different Arabic name, as item no. 8 in Leo (long. 145° 20' = Leo
25°20'; lat. N 13° 40'; 2nd magnitude). The three sources above agree with respect to
the latitude and magnitude of 8 Leo (N 13° 40'; 2nd magnitude). It emerges, then, that
regarding the change in longitude of & Leo due to precession, there is a standard dif-
ference of 11° 10' between Ptolemy and al-Battani, but the differences between Ptole-
my and Bar Hiyya and between al-Battan and Bar Hiyya do not correspond to the
expected values. This suggests that here Bar Hiyya used a different source. Moreover,
Bar Hiyya’s Arabic name for § Leo, faqar al-asad, the lion’s spine, does not match the
name of this star in any of the prominent catalogues of stars in the Arabic-Ptolemaic
tradition prior to Bar Hiyya’s time. Rk, §2.5:44, and Os, XXV, associate 0 Leo with
Saturn and Venus, like Ch17 here.

[13] 13: The bright <star> ... power of Venus. Identification of this star presents some
difficulties. See Goldstein, “Star Lists in Hebrew,” 191. Bar Hiyya includes this star
with a similar Hebrew expression, but with an additional Arabic name, al-dhu’aba (=
the lock of hair, meaning the “plokamos” = lock of hair of Berenike), as item no. 13
in Ln (57b: long. 158° 47' = Leo 28° 47'; lat. N 30° 0'; 2nd magnitude). This seems to
correspond to 15(c) Com, which is (a) the 6th star outside Leo in Ha, 264 and Is, 265
(long. Leo 24° 50', lat. N 30° 0', luminous), and (b) the 1st star outside the constella-
tion Leo Ba, 258 (long. 156° 0' = Leo 26° 0'; lat. N 30° 15'; conspicuous). The three
sources above agree approximately regarding the latitude of this star (N 30°). As for
the longitude, whereas al-BattanT has a corrupted value, Bar Hiyya adds the constant
due to precession to al-Battani’s erroneous value. As for the name of this star, Ha ex-
plicitly uses al-dhu’aba, just like Bar Hiyya in Ln. Al-Battani, for his part, omits
al-dhu’aba but brings the transliteration in Arabic script of the Greek word behind
al-dhu’aba: .-aL = plokamos, meaning the lock of hair of Berenike. In addition
Al-Battant offers the precise Arabic expression behind Bar Hiyya’s Hebrew name:
baina dhanab al-asad wa-al-simak al-ramih = <the star> between the lion’s tail and
al-simak al-ramih. This means that Bar Hiyya drew on al-Battant for the Hebrew part
of the name of this star, but used a source directly drawing on al-Hajjaj’s translation
(or used this translation itself) for the Arabic part of the name. Regarding the mag-
nitude of this star, whereas al-Hajjaj’s translation describe it as mudi’, luminous,
al-Battani designates it as mashiir, conspicuous. This seems to be why Bar Hiyya
described a faint star as a “bright” one. Os, XXV, associates this star with Saturn and
Venus, like Ch17 here.
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§T1

[1] 1: The ram’s horns ... third-magnitude stars. ECh22 §8:1 gives the same Arabic
name and number of stars. Kn I, 13a, and Kn II, 193b, in addition to the same Ara-
bic name and number of stars, offer a similar Hebrew explanation of the name. By
contrast Ba, 188, lines 20—21, omits the name al-nath and mentions only the alternative
name al-Saratan in a reference to the number of stars in Aries. As explained in Cn, 343,
al-nath means “goring” or “horn,” because the stars of al-Saratan (By Arietis), an alter-
native name of the first lunar mansion, are placed at the base of the two horns of Aries.

[2] 2: The ram’s entrails ... sort of triangle. ECh22 §8:1, Kn I, 13a, and Kn I, 193b,
mention the same Arabic and Hebrew names and number of stars. By contrast, Ba,
188, lines 2021, mentions only the name al-butayn. Cn, 343, explains that the term
al-butayn means “little belly” and refers to Aries’ belly.

[3] 3: Kimah ... fifth magnitude. ECh22 §8:2 uses the same Arabic name and refers to
the small size of the stars of this mansion. Kn I, 13a, lists not only the same Arabic and
Hebrew names but also says that this mansion consists of 20 stars. By contrast, Ba,
188, line 22, says only that al-thurayya are on Taurus’s horn. Here Bar Hiyya explic-
itly identifies the biblical kimah (Job 9:9, 38:31—32 and Amos 5:8) with al-thurayya,
which is the classical Arabic rendering of the group of the Pleiades in Taurus, as well
as the name of one of the lunar mansions. Actually, Bar Hiyya follows closely in the
footsteps of Saadia Gaon, who first identified kimah with al-thurayya in his Arabic
translation of the book of Job. See Saadia’s Commentary on Job, 1973, 70—71, 189.
Kn 1, 13a and Kn 11, 193b, too, identify al-thurayya with the biblical kimah as the
name of the third lunar mansion. See Sela, “Biblical Stars,” 317-340.

[4] 4: The eye of the bull ... shock of grain. Corresponds roughly to ECh22, §8:4, which
includes the Arabic name of the bright star and mentions the small stars around it. Kn
I 13a, and Kn II 193b, list the Arabic name and its Hebrew translation (= the one that
comes later) and mention the small size of the stars around it. By contrast, Ba, 188,
line 22, mentions only al-dabaran as a star on Taurus’ back. Al-dabaran, a. Tau, has
been already mentioned (§7:1) as item no. I in the list of first-magnitude stars.

[5]1 5: The head of the twins ... second-magnitude stars. ECh22, §8:5 has the same Arabic
name and explanation (i.e., the head of the twins), but says that it consists of three stars
that are small and close to one another. Ba, 188, line 22, mentions only the name al-
haq‘a. Kn1, 13a and Kn I1, 193b, use the alternative name al-maysan for this lunar man-
sion, indicating that Ibn Ezra drew on a different source. This lunar mansion is identical
with the nebula in the head of Orion, which Ptolemy took to be a single stellar object (Ha
and Is, 226—227: A Ori), but which Su, 204, and Cn, 344, identified as three small stars
close to each other in the head of Orion. Ch17 identifies here al-haq‘a with the head of
the twins, not of Orion. This is because al-jawza’ can mean either Gemini or Orion.
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[6] 6: The hand of the twins ... shape of an arrow. ECh22 §8:6 mentions the same
Arabic name and number of stars but locates them between the feet of the twins. Kn I,
13a and Kn 11, 193b, use the alternative name al-tahayr for this lunar mansion, indicat-
ing that Ibn Ezra drew on a different source. Ba, 188, line 22, mentions only the name
al-han‘a. Cn, 344, says that the Arabs consider al-han‘a and six other stars to be the
bow of Orion, with which he shoots at the Lion.

[7] 7: The arm ... head of the twins. ECh22 §8:7 has the same Arabic name, number of
stars, and description of their shape. By contrast, Ba, 188, line 22, uses the alternative
name muqgaddam al-dhira‘ayn and mentions it as the fifth lunar mansion (between
al-dabaran and al-haq‘a). Kn 11, 193b, erroneously identifies this lunar mansion with
al-tahayr, an alternative name for al-han‘a.

[8] 8: The lion’s nose ... sixth magnitude. Corresponds to ECh22, §8:8, which has the
same Arabic name, number of stars, and description of their shape. Kn I, 13a and Kn
II, 193b, offer a different (but correct) translation of the same Arabic name (al-nathra
= dispersion), and a similar description of the stars’ shape. Ba, 188, line 22, mentions
only al-nathra as the name of the first lunar mansion in Cancer.

[9] 9: The eyes of the lion ... third magnitudes. ECh22 §8:9 mentions the same Arabic
name, explanation of the name, and number of stars. Kn I, 13a and Kn I, 193b, offer
the same Arabic name and explanation of the name, but a different number of stars.
Ba, 189, line 1, mentions only the name al-tarf in a reference to the number of stars in
Leo.

[10] 10: The forehead of the lion ... third magnitudes. ECh22 §8:10, Kn1 13a and Kn
IT 193b, have the same Arabic name and explanation of the name, and say that it con-
sists of four stars. Ba, 189, line 1, mentions only the name al-jabha in a reference to
the number of stars in Leo. Su, 154 and Cn, 345, report that al-jabha consists of four
stars (Cyna Leonis), of which the last is the heart of Leo.

[11] 11: The side of the lion ... fifth magnitudes. ECh22 §8:11 offers the same Arabic
name and number of stars. Kn I 13a and Kn II 193b use the alternative name al-
kharatan and offer a different explanation of this name, i.e., the shins. Ba, 189, line 1,
mentions only the name al-zubra in a reference to the number of stars in Leo. Accord-
ing to Cn, 346 (cf. Su, 154—155), al-zubra consists of two stars on the shoulder of Leo,
which are called al-khartan, meaning the two holes: 80 Leonis.

[12] 12: The tail of the lion ... called al-sarfa. The same star, with the same Hebrew and
Arabic names, appears as item no. 4 in Ch17, §9:5,and in Ln, 57b. ECh22, §8:12 men-
tions the same Arabic name. Whereas Kn I, 13a, omits this lunar mansion, Kn II, 193b,
mentions only al-sarfa and the meaning of this name. Ba, 189, line 1, mentions only
the name al-sarfa in a reference to the number of stars in Leo.

[13] 13: The howler ... sixth-magnitude stars. The number of stars for this lunar man-
sion in the manuscripts appears to be corrupted. See variae lectiones. ECh22 §8:8
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gives the same Arabic name and a count of five stars. According to Su, 159 and Cn,
346, al- ‘awwa’ consists of five stars in a line, the last of which is not in a straight line
with the others: fnyed Virginis. Kn I, 13a and Kn II, 193b, use the same Arabic and
Hebrew names, and mention four stars. Ba, 189, line 1, mentions only the name al-
‘awwa’ in a reference to the number of stars in Virgo.

[14] 14: The unarmed ... bright star. This star was already mentioned in Ch17, §8:12.
ECh22, §8:14, Kn 1, 13a, Kn 11, 193b and Ba, 189, line 2, mention the same Arabic
name of this star for the name of this lunar mansion.

[15] 15: The beam of the scale ... fourth-magnitude stars. ECh22 §8:15 offers the
same Arabic name and number of stars. Kn I, 13a and Kn I1, 193b, use the same Arabic
name (but translate it differently), and mention the same number of stars. Ba, 189, line
4, mentions only the name al-ghafr in a reference to the number of stars in Libra.
Arabic interpretations are: the coat of mail (of Scorpio) or the hair at the end of the
lion’s tail.

[16] 16: The pans of the scale ... second-magnitude stars. ECh22 §8:15 uses the same
Arabic name, along with the same translation and number of stars. Kn I, 13a and Kn
II, 193b, use the same Arabic name (translated differently) and mention the same
number of stars. Ba, 189, line 4, mentions only the name al-zubanayani in a reference
to the number of stars in Scorpio.

[17] 17: The crown ... sixth-magnitude stars. ECh22 §8:17 has the same Arabic name
and number of stars. Kn I, 13a and Kn I1, 193b use the same Arabic name but mention
five stars. Ba, 189, line 4 mentions only the name al-ikl7l.

[18] 18: The heart of the scorpion ... second magnitude. ECh22 §8:18 has the same
name and number of stars and a similar description of the asterism. Kn I, 13a and Kn
II, 193b, mention the same name and number of stars. Ba, 189, line 5, mentions only
the name al-galb.

[19] 19: The sting of the scorpion ... fourth magnitude. ECh22 §8:19 has the same
Arabic name and explanation of the name, and the same number of stars. Kn I, 13a and
Kn 11, 193b, offer the same Arabic name and explanation of the name, but a dissimilar
number of stars. Ba, 189, line 5, mentions only the name al-Sawla.

[20] 20: The flock ... fourth magnitudes. ECh22 §8:20 has the same Arabic name and
explanation of the name, and the same number of stars and description of the asterism.
Kn1, 13a and Kn 11, 193b, have the same Arabic name but a different translation of the
name (= beams) and a different number of stars. Ba, 189, line 5, mentions only the name
al-na‘@’im. Su, 179, and Cn, 348, describe the eight stars of al-na‘a’im (ydenoptl
Sagitarii = ostriches) in similar terms, comparing the two groups of four stars each with
ostriches descending and ascending from the water and lying, respectively, inside and
outside the Milky Way.
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[21] 21: The town ... al-balda. ECh22 §8:21 says only that this lunar mansion is a patch of
sky without stars that follows the ostriches. Kn II, 193b, offers the same translation
of the Arabic name and the same description as Ch17. Ba, 189, line 5, mentions only
the name al-na‘a’im. Su, 179, and Cn, 348, describe al-balda as a region void of stars
in Sagittarius, between the twentieth and twenty-second lunar mansions.

[22] 22: The luck of the slaughterer ... other two. ECh22 §8:22, Kn I 13a, and Kn 11
193b, offer the same Arabic name and its translation, and the same three stars. Ba,
189, line 6, mentions only the name sa‘d al-dhabih. Su, 183, and Cn, 349, give a
similar account of the two main stars of this lunar mansion (a3 Capricorni), the third
being a small star considered to be the sheep that the slaughterer immolates.

[23] 23: The luck of the swallower ... the other. ECh22 §8:23 offers the same Arabic
name and translation, and the same number of stars. Kn II, 193b, offers the same trans-
lation of the Arabic name and the same number of stars. Ba, 189, line 6, mentions only
the name sa‘d al-bula“.

[24] 24: The greatest luck ... forming a triangle. ECh22 §8:24 has the same Arabic
name and translation, and the same number of stars. Kn I 13a, and Kn Il 193b, have
the same translation but a different number of stars. Ba, 189, lines 6—7, mentions only the
name sa ‘d al-su‘id. Su, 189, and Cn, 349, offer a similar account of the three stars (3§
Aquarii and c1 Capricorni) of sa‘d al-su‘id.

[25] 25: The luck of the tents ... light on them. ECh22 §8:25 has the same translation
and the same number of stars. Kn I 13a, and Kn II 193b, display only the second part
of the Arabic name and its translation, and mention only two stars. Ba, 189, line 7,
mentions only the name sa‘d al-akhbiya. Su, 190, and Cn, 349, give a description of
the four stars (ytiln Aquarii) of sa ‘d al-su‘id that is analogous to that given here.

[26] 26: The spout ... fourth magnitude. ECh22 §8:26, and Ibn Ezra (Kn I, 13a; Kn II,
193b) use the aforementioned alternative name and its corresponding translation, and
mention the same number of stars. Ba, 189, line 7, mentions only the name al-fargh
al-muqaddam. Su, 113—114, and Cn, 349, have similar descriptions of the two stars of
al-fargh al-awwal (0ff Peg), to which is assigned the alternative but similar name
fargh al-dalw al-muqaddam.

[27] 277: The second spout ... towards the south. ECh22, §8:27, and Ibn Ezra (Kn I, 13a;
Kn 11, 193b) use an alternative but slightly different name (al-fargh al-mu’akhkhar)
and its corresponding translation, and mention the same number of stars. Ba, 189, line
7, mentions only the name al-fargh al-mu’akhkhar. Su, 114, and Cn, 350, have a
similar description of the two stars of al-fargh al-thant (y Peg and o And).

[28] 28: The belly of the fish ... close to the ecliptic. ECh22, §8:28, offers a simplified
account that only mentions the fish between Pisces and Cancer. Kn 1, 13a, and Kn II,
193b, use the same Arabic name and its corresponding translation and mention 12 stars.
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The Arabic text of chapter 51 of Al-Battant’s al-Zij al-Sabi’ (Ba, 189) does not mention

this lunar mansion. With the Arabs this mansion is only one star, 3 Andromeda.

APPENDIX: STAR LISTS IN LN

Bar Hiyya’s astronomical tables include five lists devoted exclusively to the fixed stars.
The first two are virtually identical to the two star lists of Ch17, although they are accom-
panied by different parameters and in a few cases offer slightly different names. The
other three lists in Luhot ha-nasi’ are closely related to astrology and have not been stud-
ied so far. A brief description of these five lists follows:

(a) The first is a list of 14 first-magnitude stars, with the following title: 0231377 Ta¥n
VeI MR WRI2 NWRIT TV WK N2Ww 22101 0°'Ren = “Position of the bright stars of
the fixed stars of the first magnitude for the first year of the 257th <Metonic> cycle
(i.e., 4865 AM = 1004/5 CE)”. See MS Berlin OR. QU. 649 (IMHM: F 1774), fol.
57a. Each item in this list is accompanied by the Hebrew translation of the name, the
Arabic name transliterated in Hebrew characters, the ecliptical longitude calculated
for the beginning of the 257th Metonic cycle (= September 1004 CE); the ecliptical
latitude; the equatorial declination; and the mediation, that is, the point of the ecliptic
that crosses the meridian at the same time the star does. This list was edited and stud-
ied by Goldstein, “Star Lists in Hebrew,” 186—190.

(b) The second is a list of 14 second-magnitude stars, with the following title: 7nyn
017 NN WRI IWRIT TIVA WK NAW 2221271 227°RAT 0220107 = “Position of the bright
stars of the fixed stars of the second magnitude for the first year of the 257th <Me-
tonic> cycle”. See MS Berlin OR. QU. 649, fol. 57b. Each item in this list is ac-
companied by the Hebrew translation of the name, the Arabic name transliterated
in Hebrew characters, and the same coordinates as in the list of first-magnitude
stars. This list was edited and studied by Goldstein, “Star Lists in Hebrew,” 188—
195.

(c) The third is a list of 31 stars, with the following title: ¥ 2>y nawn *2515 MMPn
NI AN, DAY MMIRAT 1A TAR T IR 23930 M0 PR DY I N2 27X Y12 IR
AWK 221277 2770 DR 1DIRT M 12171 IR = “Positions of the fixed stars that indicate
human events when they are located at the degrees of the cardines of the circle [the
zodiac], or when one of the luminaries conjoins them, when its declination or latitude
with respect to the circle [the celestial equator] is in the side where the fixed star has
<some> latitude.” See MS Berlin OR. QU. 649, fols. 58—58b. Each item in this list is
accompanied by the Hebrew translation of the name (but without transliteration of
the Arabic name), the ecliptical longitude and latitude, the magnitude (most of the
stars are of the fifth or sixth magnitude, nebulae, or dark stars), and the planetary
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nature. The following rubric appears above the names of the stars: 0°3213 onn 198
12777 DRD2 ARV A0 gidieh] ]?JTY7 INDT NI NI DY 1012 D1PYT MR MIAd Sy oTyn
= “These stars give testimony about poor vision [lit. the dimming of the light of the
eyes] when they are in the cardines and when the Sun or Moon is located in the same
side as <the star> at the time of birth.”

(d) The fourth is a list of 17 stars, with the following title: 2> DX ©°2M17 AW 0°221 178
q132 YIRAY 9T DY MTY 7IMI IR MTRA TOR 0700 0Ty Maean nvana = “These stars
truncate life when the progression of the ‘witnesses of life’ reaches them [the stars]
in the nativities or give testimony about a disease or some bodily event.” See MS
Berlin OR. QU. 649, fol. 59a. This means that these stars play the role of anaeretic
points, i.e., zodiacal position that signify threats to the native’s life, and ultimately
death, in the astrological procedure designed to determine the native’s lifespan. For
this procedure, see Sefer ha-Moladot, ed. and trans. Sh. Sela (Leiden: Brill, 2013),
45-57. Each item in this list is accompanied by the Hebrew translation of the name
(without transliteration of the Arabic name) and by the same coordinates as the stars
in the previous list.

(e) The fifth is a list of 16 zodiacal asterisms, presented in two columns. See MS Berlin OR.
QU. 649, fol. 59b. The first column presents the Hebrew translation of the name to-
gether with the zodiacal sign in which the asterism is located, and has the following title:
D272 MNP 79K NPYAT PRI 11010 MM 21272 MTYN DY MR 29w MM Maw =
“Names of the asterisms that give testimony about poor vision [lit. the dimming of
the light of the eyes] according to the scholars who rely on experience [the astrolo-
gers]; in their opinion these degrees do not move.” For each entry, the second column
lists the range of the asterism in the degrees of the corresponding sign; in a few cases
it also presents the planetary nature and ecliptical latitude. The second column is ti-
tled: om217 MTAIY MMIRAT NP2 NRT MAT 9V TP 1112 WK MMLT MPYn 7w = “Range
of degrees of the asterisms that were found to give testimony about poor vision [lit.
the dimming of the light <of the eyes>] when the luminaries are in opposition to
them.”
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