
Pantone 520 C  /  Cool Gray 1 C/ Pantone 518 C17 cm + 2,5 cm + 17 cm x 24 cm

In Cooperation with the
Commission on History
of Science and Technology
in Islamic Societies

20
16

-2
01

7

B
ar

ce
lo

n
a 

20
16

-2
01

7

15 15١٥
٧-٢٠١٦

16486_Suhayl 15 (coberta).indd   1 07/11/17   13:15



Contents

List of collaborators ...............................................................................................	 7

Paul Kunitzsch & Richard Lorch, On the Use of the “Southern Horizons  
Plate” (al-ṣafīḥa al-āfāqīya dhāt al-janūb) .......................................................	 9

Bernard R. Goldstein & José Chabás, The Astronomical Tables of Moses  
Farissol Botarel ..................................................................................................	 29

S. Mohammad Mozaffari, A Revision of the Star Tables in the Mumtaḥan  
Zīj ......................................................................................................................	 67

Hamid-Reza Giahi Yazdi, Ibn Yūnus’ Report on Early Islamic Observations  
for Determining the Rate of Precession of Equinoxes ......................................	 101

M.ª José Parra, A previously unnoticed appendix in the Iṣlāḥ al-Majisṭī  
by Jābir ibn Aflaḥ ..............................................................................................	 113

Montse Díaz-Fajardo, Gestation times correlated with lunar cycles. Ibn  
al-Kammād’s animodar of conception across North Africa ..............................	 129

Shlomo Sela, Chapter 17 of Ḥešbon Mahalakhot ha-Kokhavim  
by Abraham Bar Ḥiyya—The First Hebrew Catalog of Constellations,  
Fixed Stars and Lunar Mansions: Critical Edition, English Translation  
and Commentary ...............................................................................................	 231

Flora Vafea, Al-Bīrūnī: The Plate of the Eclipses ...............................................	 297

Reviews

Charles Burnett and Dorian Gieseler Greenbaum (eds.),  
From Māshā’allāh to Kepler (Josep Casulleras) ........................................... 	 357

F. Jamil Ragep and Taro Mimura, Epistles of the Brethren of Purity.  
On Astronomia (B.R. Goldstein) .................................................................... 	 362 

Mohammed Abattouy and Salim al-Hassani, The corpus  
of al-Isfizārī (Julio Samsó) ............................................................................... 	 367 

16486_Suhayl.indd   5 22/11/17   12:05



List of collaborators

Josep Casulleras
Millàs-Vallicrosa Group of the History for 
Arab Science, University of Barcelona
(casullerasj@gmail.com)

José Chabás
Pompeu Fabra University, Barcelona, 
Spain
(josechabas@upf.edu)

Montse Díaz-Fajardo
Millàs-Vallicrosa Group of the History for 
Arab Science, University of Barcelona
(mdiazfajardo@ub.edu)

Hamid-Reza Giahi Yazdi
History of Science Dept., Encyclopaedia 
Islamica Foundation
P.O. Box 14155-6195, Tehran, Iran
(hgiahi@gmail.com)

Bernard R. Goldstein
412 Noble St.
Pittsburgh, PA 15232, USA
(brg@pitt.edu)

Paul Kunitzsch
Davidstrasse 17
81927 Muenchen, Germany

Richard Lorch
10 Nightingale Court, Leam Terrace 
Leamington Spa, CV31 1DQ, Great Britain
(richardlorch@btinternet.com)

S. Mohammad Mozaffari
Research Institute for Astronomy and 
Astrophysics of Maragha (RIAAM) P.O. 
Box 55134–441, Maragha, Iran
(mozaffari@riaam.ac.ir)

M.ª José Parra
Millàs-Vallicrosa Group of the History for 
Arab Science, University of Barcelona
(malaik_angel@hotmail.com)

Julio Samsó
Millàs-Vallicrosa Group of the History for 
Arab Science, University of Barcelona
(jsamsomoya@gmail.com)

Shlomo Sela
Emeritus Professor in the Department of 
Jewish Philosophy, Bar Ilan University, 
Israel
(shelomo.sela@gmail.com)

Flora Vafea
Al-Azhar University, Cairo
(fkvafea@gmail.com)

16486_Suhayl.indd   7 22/11/17   12:05



Suhayl 15 (2016-2017), pp. 9-27

On the Use of the “Southern Horizons Plate”  
(al-ṣafīḥa al-āfāqīya dhāt al-janūb)1 

Paul Kunitzsch 
Richard Lorch 

Abstract: In the following is edited an anonymous text, in twenty-one unnumbered 
chapters, on the use of the southern horizons plate, from a manuscript in Istanbul dated in 
Jumādā II 676/November 1277. The horizons plate is a drawing of the horizons engraved 
on one side of one of the plates of certain astrolabes. There existed —since the tenth cen-
tury AD as it seems— some literature on the construction of such plates and on their use, 
but it has not been studied so far. The twenty-one chapters found in the Istanbul manu-
script and edited here look rather like a fragment from a longer work. Most of the chapters 
describe astronomical applications of these plates, but some also their use for astrological 
purposes. 

Keywords: horizons plate (ṣafīḥa āfāqīya), astrolabe, declinations, altitude (Sun, stars), 
seasonal hours, ascendant, houses, arc of day (of a star).

The plate of horizons belongs to the domain of the astrolabe. It was, however, 
obviously not an astrolabe as such, but rather a construction engraved on one side 
of one of the plates of certain astrolabes.2 

There seem to have existed texts on the construction of the ṣafīḥa al-āfāqīya 
such as the one by Abū Ja‘far al-Khāzin (10th c. AD) cited by al-Bīrūnī,3 and 
Najm al-Dīn al-Miṣrī’s book on astronomical instruments (probably ca. 725–740 
H/1325–1340, edited in Charette 2003) gives i.a. a short technical description of 
the construction of the horizons plate in Chapter 26 (= p. 259f. of the English 
translation, p. 39 of the Arabic text).

1. The authors are grateful to Prof. Menso Folkerts and Dr. Benno van Dalen for their help in 
bringing this publication into its final form.

2. Cf. Charette 59f. (with two examples mentioned in note 32).
3. Sezgin VI, 190 (work no. 11).
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Charette (p. 60, note 34) also mentions some texts on the use of the horizons 
plate, al-‘amal bi-l-ṣafīḥa al-āfāqīya. Here he mentions first fragments ascribed to 
‘Alī b. ‘Īsā in MS London, BL Or. 5479, with reference to Sezgin VI, 144 note 1, 
where also some other manuscripts are mentioned, but with the author’s name in 
several variants, so that its authenticity is still dubious. Second, Charette mentions 
a similar risāla, in 64 chapters, in MS Oxford, Bodl. Marsh 663, pp. 115-126; this 
one is also listed in Sezgin VI, 285f., who also gives the titles of the first four chap-
ters of the first part; now, we happen to have paper copies of fols. 105r-107v of the 
London MS mentioned earlier, and here we see that obviously the content in the 
two manuscripts in Oxford and in London is identical; the titles of the first four 
chapters in MS London (fols. 105r–v) are identical with those in MS Oxford as 
cited by Sezgin. But the authorship of ‘Alī b. ‘Īsā is somehow uncertain: in MS 
Oxford the treatise is anonymous, in MS London the title of the text is slightly dif-
ferent: al-‘amal bi-l-ṣafīḥa al-āfāqīya al-jāmi‘a al-ma‘rūfa bi-l-āfāqīya, and the 
author, ‘Alī b. ‘Īsā, is explicitly mentioned. Third, Charette cites al-Sijzī’s treatise, 
in 120 chapters, in MS Damascus, Ẓāhirīya 9255; cf. Sezgin VI, 226 (work no. 6). 
Charette’s fourth, and last, quotation is a reference to al-Bīrūnī’s Istī‘āb. 

Now, recently we found in an Istanbul manuscript another, relatively short, text 
on the use of the horizons plate, of which we edit the Arabic text accompanied by its 
English translation below. The text is anonymous and relatively short, only 8 folios 
in the manuscript, in 21 (unnumbered) chapters, and therefore perhaps only a frag-
ment of some longer composition. The whole manuscript appears to be written by 
the same hand. At the end, on fol. 327r, the copyist states that the copying of all the 
texts in this manuscript was finished on 11 Jumādā II 676 (= 9 November 1277). 

The manuscript is Saray, Ahmet III, 3509. It contains seven texts, all on the 
use of certain astronomical instruments. All its texts are listed by Krause (1936), 
except for the sixth one. We have a bound volume of paper copies of the MS, 
covering fols. 261r-327r, i.e. texts 2-7 in the manuscript. Here we give a short 
survey of the seven texts transmitted in MS Ahmet III, 3509: 
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(1)	al-Ṣūfī, On the use of the astrolabe, 402 chapters, fols. 1-260; Krause p. 464 
(entry no. 138, work no. 5); Sezgin VI, 215 (work no. 2).4 

(2)	Ḥāmid b. ‘Alī al-Wāsiṭī, On the use of the spherical astrolabe, Introduction (5 
chapters) and two Books (57 and 20 chapters), fols. 261r-281r; Krause p. 458 
(entry no. 76); Sezgin VI, 207. 

(3)	Anonymous, On the use of the crab-shaped astrolabe, 23 chapters, fols. 282r-
295v; Krause p. 526, Anonymous no. 20; Sezgin VI, 289. 

(4)	Anonymous, On the use of the southern horizons plate, 21 (unnumbered) 
chapters, fols. 296r-303r; Krause p. 526f., Anonymous no. 22; Sezgin VI, 288. 
This is the text that is edited below. 

(5)	‘Alī b. ‘Īsā, On the knowledge of the use of the Moon table and the eclipse box, 
9 chapters, fols. 304r-309v, which is followed by an (unnumbered) chapter 
“On the use of the ṣafīḥa āfāqīya”, fols. 309v-310v; Krause p. 447 (work no. 
2); Sezgin VI, 143f. (work no. 2). 

(6)	Anonymous, On the use of the sine-quadrant, 24 chapters, fols. 311r-319v; 
not in Krause; Sezgin VI, 287. 

(7)	Ni‘ma b. Aḥmad al-Zaydī, The dustūr-circle and its use, 18 chapters, fols. 
320r-327r; Krause p. 520f. (entry no. 23); Sezgin VI, 287. 

Our text in MS Ahmet III, 3509/4 was not mentioned or discussed in Charette’s 
book of 2003 (cf. the Index of Manuscripts Quoted, p. 394, where only 3509/3 is 
listed). 
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the Use of the Astrolabe by ‘Abd al-Raḥmān al-Ṣūfī, Frankfurt am Main, 1986 (in the book, it is the 
first of two edited texts, covering pp. 1-519 Arabic).
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Translation 

[296r] Treatise on the use of the southern horizons plate.

[296v] In the name of God, the Merciful, the Compassionate. [I ask] your forgiveness, 
my Lord. 

How to use the horizons plate for the south. In it are [several] chapters. 

[1] The first [chapter]. On constructing the argument of the declination and knowing its 
direction. Take [the arc] from the beginning of Aries to the degree of which you wish 
to know the declination. If it is of a degree up to 90, then it is the argument, and it is 
northern, rising. If it is greater than 90, up to 180, then subtract it from 180: what re-
mains is the argument and it is northern, sinking. If it is greater than 180, up to 270, 
then subtract 180 from it: what remains is the argument and it is southern, sinking. If 
it is greater than 270, up to 360, subtract [it] from 360: what remains is the argument 
and it is southern, rising. 

Another way. If you wish, subtract the degree of which you want the declination from 
the nearer to it of the two equinoxes: what remains is the argument. So, if the Sun is 
in the northern signs, then the declination is northern; and if it is in the southern signs, 
it is southern. 

[2] On the construction of the declination. We place the pointer of the alidade on [297r] 
the equivalent of the number of the argument from the sine-quadrant divided [into] 90 
[degrees]. So whatever the alidade cuts from the arc of the declination: that is the 
declination of that degree. If the declination is not [on] a drawn arc, we place the ali-
dade on the midday line. Then we produce towards it on a drawn or imagined line of 
declination the number of the argument of the declination in the divided arc. When the 
alidade is thrown,5 we make there a mark. Then we move the alidade on the declina-
tion of the number of the extremity of the declination and we see that mark and what 
it reaches from the straight lines drawn or imagined. We return with it towards the arc. 
So whatever we meet there of degrees, in that [amount] is the declination. 

Another way. We put the degree of the Sun on those signs on one of the two intersect-
ing lines in the horizons plate and we see what it reaches from the divisions of the 
declination, which is drawn between the circles of Cancer and Aries or [between the 
circles of] Aries and Capricorn. So what the degree of the Sun fits from those divi-
sions: it is the declination. The beginning of the numbering is from the circle of Aries 

5. ulqiyat. If lqyt is to be read, perhaps “When it meets the alidade”.
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