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Abstract 

The earliest archaeological evidences for the plane astrolabe are Arabic and date from the 9th century. However, as noted by Fuat Sezgin, 

two treatises on the uses of the astrolabe predate them: the oldest is a Greek treatise by John Philopon (6 th c.) known in the Arab tradition 

under the name of al-Biṭrīq; the other is a Syriac treatise attributed to the Syrian Orthodox bishop Severus Sebokht (d. after 665) which 

Fuat Sezgin presents as "der älteste namentlich bekannte Astronom auf islamischem Gebiet" (Sezgin, 1978, p. 111).  

In the light of a still unpublished critical edition of Severus Sebokht’s Treatise on the Astrolabe and a very recently published 7th c. 

Syriac Letter on klimata (Defaux & Villey, 2023), this contribution will show that the Greek and Syriac astrolabes of the 6 th and 7th 

centuries were quite different from those found later in a Syrian-Arab context; that the astrolabe was probably the only means of 

performing complex astronomical calculations for the Syriac scholars of Cyprus and Syria; and finally that the Umayyads were 

undoubtedly familiar with the astrolabe from the middle of the 7th century, even before the start of their caliphate.  

Keywords : astrolabe, Syriac, Severus Sebokht, Cyprus, Handy Tables.  

 

The earliest known surviving plane astrolabe dates back from the 9th century. This is Khafif's astrolabe 

made in Syria and currently housed in the Museum of History of science in Oxford [47632; 57-84/155] 

(Brieux & Maddisson 2022, vol. 1, pp. 44-45; King, 2005, XIIIc, p. 458 sq). With its rete, featuring 17 

stars, a simple back and double-sided plates, it is a valuable piece of Syrian craftmanship. 

Archaeologically, we cannot go back beyond the 9th century (although King, 2005, XIIIb mentions the 

existence of a now lost 8th c. Baghad astrolabe). However, several literary sources attest to the use of 

this instrument as early as the beginning of the 6th century: a detailled description from a Greek source 

and several Syriac sources which will be discussed later in this article. Recent research on these texts 

renews what we know about the constituent parts of the ancient astrolabe and the uses made of it by the 

Greeks and Syrians; this research challenges the long-held view that Neugebauer work was the reference 

regarding the textual transmission of the most ancient Greek testimonies (Neugebauer, 1949 and 1975, 

pp. 868-879 quoted many times as in King, 2005, XIIIa, p. 364; XIIIb, p. 411, n. 2 and Rezvani, 2020, 

p. 22). Moreover, having recently observed that early Greek and Syriac sources have been neglected in 

recent publications and museum exhibits, I thought it was important to present them again. It’s worth 

noting, that the esteemed Scholar Fuat Sezgin was aware of the testimonies given in John Philoponus’s 

and Severokht Sebokht’s works and referenced them in the sixth volume of his Geschichte des 

Arabischen Schriftums (Sezgin, 1978, p. 111). He even considered Severus Sebokht as the most ancient 
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named known Astronom in Islam ("der älteste namentlich bekannte Astronom auf islamischem Gebiet" 

in Sezgin, 1978, p. 111). The present contribution will confirm Sezfgin’s point of view by showing that 

the Umayyads were undoubtedly familiar with the astrolabe from the middle of the 7th century, even 

before the start of their caliphate; but first, this contribution will show that the Greek and Syriac 

astrolabes of the 6th and 7th centuries were quite different from those found later in a Syrian-Arab context 

and that the astrolabe was probably the only means of performing complex astronomical calculations 

for the Syriac scholars of Cyprus and Syria of that time.  

 

1. Literary Evidences for the Use of the Astrolabe Prior to the 8
th

 Century. 

Four ancient Greek and Syriac texts written before the 8th c. discuss the uses of the plane astrolabe. 

Three of these texts have been known since the early 20th century through French and German 

translations: a Treatise on the astrolabe by John Philoponus, a Treatise on the astrolabe by Severus 

Sebokht and two chapters within a Treatise on the constellations by Severus Sebokht; a recent 

publication (Defaux & Villey, 2023) brings to light a forth testimony: the Letter on klimata written by 

Severus Sebokht.  

Here is a presentation of each of these sources:  

 

1.1. John Philoponus, Treatise on the Astrolabe 

The earliest literary witness concerning the uses of the astrolabe is a Greek treatise written in around 

540 AD by John Philoponus, also known as al-Biṭrīq in the Arab tradition (Gannagé-Segonds, 2012). At 

the begining of his Treatise on the astrolabe (ed./tr. Jarry, 2015, p. 3), John Philoponus explains that his 

friends encouraged him to write it, because they found the previous Ammonius’ writing too 

mathematical. It should be noted that John Philoponus was a pupil of Ammonius of Alexandria, who 

provided him with a comprehensive training in philosophy in Alexandria. While Ammonius’ writing is 

lost, Philoponus’s is still well known and has been published three times: the first edition by Hase (1839) 

was heavily criticised in Tannery (1888) and revised by Segonds (1981) who provided a French 

translation; Jarry (2015) and Stueckelberger (2015) published separate French and German translations 

based on a new critical edition of the text.  

1.2. Severus Sebokht, Treatise on the Astrolabe 

Syriac Orthodox bishop and scholar Severus Sebokht, also known as the ‘Nisibean’, served as abbot 

of the monastery of Qenneshre in the late 7th century. This monastery’s school, a vibrant intellectual 

center of Miaphysitism in the 6th and 7th centuries, was reknowned for the teaching it provided in Greek 

(Fiori, 2012), theology, rhetoric (Farina, 2017), philosophy (Hugonnard-Roche, 2001) and astronomy 

(Villey, 2014). Its members were fluent in Syriac and Greek, with several of them becoming patriarchs 
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and bishops. Severus Sebokht’s extensive astronomical work and scientific correspondence suggest he 

had several students and was active in a network of scholars in Syria and Cyprus, connected to the 

Alexandrian scientific tradition.  

His Treatise on the astrolabe composed before 660 AD is in two parts (ed./tr. in Nau, 1899 based on 

a single ms. preserved in Berlin; Gunther, 1932, pp. 61-81 is an English translation of French Nau’s 

translation;  I am currently preparing a critical edition of the text on the base of three mss preserved in 

Berlin, Paris and Mardin). The first part is an original Syriac text. It describes the various components 

that make up the astrolabe. The second part, wich discusses the uses of the astrolabe, is a translation 

from Greek. The first part mentions a philosophos several times, that Severus Sebokht doesn’t 

explicitely identify. This philosopher must be considered as the author of the Greek original treatise 

translated in the second part. Theon of Alexandria was long believed to be this philosopher, based on 

comparisons of the evidence of Al-Yakubi (Segonds, 1981, pp. 29-32), the Souda and Ibn Al-Nadim 

(Neugebauer, 1949; King, 2005, XIIIa, p. 364 and King, 2018, p. 12 and 25). Recently, a previously 

unknown supplement of text was discovered in a manuscript from Mardin (Villey, 2015). This new 

information prompted me to re-evaluate the identity of the philosopher mentioned in the original text. 

The most crucial piece of evidence was a date within the newly discovered supplement of text: 523 AD 

presented as the time the author observed the star Regulus in Leo constellation. Since the text claims to 

be written at the time of this observation, both Severus Sebokht (who died after 665 AD) and Theon of 

Alexandria (who died in 405 AD) can be ruled out as authors. This new information strongly suggests 

that Ammonius of Alexandria is much more likely candidate. Ammonius’ treatise is unavailable to verify 

this. However, John Philoponus’ reference supports this hypothesis. 

1.3. Severus Sebokht, Treatise on the Constellations (chap. 15 and 16)  

Severus also deals with the astrolabe in his Treatise on the Constellations (Nau, 1929-1932; reprint 

[Nau] 2014, pp. 200-282). This treatise composed in 18 chapters was written in the year 659-660 AD. It 

is fully preserved in the only ms. Paris BnF syr. 346, f. 78r-121v. In the chapter 15 of this treatise, 

Severus explicitely refers to his previous Treatise on the astrolabe and explains how to use the astrolabe 

to find : 1) the different circles of the celestial sphere (equator, tropics, artical circle, antarctical circle); 

2) the latitude of a klima or a city. In the chapter 16, Severus Sebokht proposes to look again at the 

latitude of the klimata, not only thanks to the astrolabe, but also with the help of Ptolemy's Handy Tables. 

He then moves on to the topic of the anaphora (heliacal rising of the zodiacal signs), which he describes 

as being carried out using the astrolabe, in particular the part known as the rete (arakne, i.e. « spider », 

in Greek and in Syriac). But, as he admits in the next chapter (ch. 16, 2), all the data he gives for each 

klima are taken from Ptolemy's Handy Tables, and, to be more precise, from the Table of the right 

ascensions (Villey, 2014, pp. 164-165; pp. 170-172 and the annexes pp. 181-185; a new edition of these 

astronomical tables has been published in Tihon, 2011; see also Mercier, 2011). 
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1.4. Severus Sebokht, Letter on klimata 

Severus Sebokht’s correspondence addressed to his friend Basil of Cyprus, a priest and visitor, offers 

further testament to his expertise with astrolabes. Basil, who lived in Cyprus, was the recipient of several 

scientific letters written by Severus Sebokht between AD 660 and 665. In some of these letters, it is 

understood that Severus Sebokht asked Basil to act as an intermediary for a local notable, Stephanus, 

presented as the « chartular of the whole island ». Stephanus was interesting in calculating lunar and 

solar eclipses. He wanted to receive a simple method from the abbot of Qenneshre (Villey, 2012, pp. 251-

267).  

While most of Severus Sebokht’s correspondence remains unpublished, a recent editied and 

translated letter was published in French in the journal Semitica & Classica : the Letter on klimata 

(Defaux & Villey, 2023). The first part of the letter to Basil touches on geographical matters (Defaux, 

2023), the astrolabe takes center stage in the second part (Villey, 2023). Severus addresses Basil’s earlier 

query regarding the reason why the astrolabes he could use in Cyprus had only four or five plates and 

not seven as expected. This exchange between the Syrian abbot of Qenneshré and a Cypriot priest is 

particularly valuable because it offers compelling evidence that plan astrolabes and related treatises were 

circulating in Cyprus by the mid 7th century and that scholars were studying astronomy and geography 

in both Syriac and Greek – another letter reveals that Basil was reading the Almagest in Greek (see 

Reich, 2000; Villey 2014, pp. 168-173) –. This letter, written by Severus Sebokht around 660 AD, is of 

particular interest. It provides valuable insights into the shape and uses of the plane astrolabe at that 

time. It is worth quoting the whole passage from the letter devoted to the astrolabe and provide the 

unpublished English version of it. 

 

TEXTE  

(Letter on klimata, 2nd part, § 1-6, ed. Villey, 2023, p. 242-243) 

 

 ...[] ܡܛܠ ܩ̈ܠܝܡܛܐ ܕܒܐܣܛܪܘܠܐܒܘܣ܆ .1

ܡܛܠ ܕܝܢ ܐܦ ܡܛܠܬܗ ܕܐܣܛܪܘܠܘܒܣ ܫܸܐܠܬ ܐܚܘܬܟ ܇ ܕܡܛܠ ܡܢܐ ܠܐ ܪ̈ܫܝܡܝܢ  .2

܆   ܕܒܙܥܘܪ̈ܝܬܐ  ܐܝܟ  ܫܡܼܥ  ܬܘܒ  ܗܢܐ  ܡܛܠ  ܐܦ  ܩ̈ܠܝܡܛܐ.  ܫ̈ܒܥܬܝܗܘܢ  ܒܗ 

ܕܒܣܘܓܐܐ.   ܕ  ܒܐܣܛܪܘܠܐܒܘܣ܆   ܐܝܟ  ܕܡܥܒܕܝܢ  ܗܿܢܘܢ  ܐܝܬܝܗܘܢ.  ܒܠܚܘܕ  ܩ̈ܠܝܡܛܐ 

ܬܝܐ ܐܡܿܪܢܐ. ܘܪܒܝܥܝܐ. ܘܚܡܝܫܝܐ . ܘܗܿܘ ܫܬܝܬܝܐ. ܕܫܪܟܐ ܕܝܢ ܠܘ ܡܢ ܟܠܦܪܘܣ. ܐܦ ܝܬܠ
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ܪܝܬܐ ܡܩܒܠܢܝܬܐ   ܓܝܪ ܗܿܘ ܬܪܝܢܐ ܇ ܘܟܕ ܛܒ ܪܫܝܼܡ ܗܘ ܡܢ ܠܓܘ ܒܛܒܠܝܢ ܗܿܝ ܒܼܿ

ܕܟܠܗܝܢ܆ ܐܠܐ ܠܐ ܐܝܬܘܗܝ ܬܡܢ ܡܥܒܕܢܐ. ܠܐ ܓܝܪ ܫܿܟܢܐ ܥܠܘܗܝ ܗܿܝ ܕܡܬܩܪܝܐ ܬܡܢ ܐܪܟܢܝ.  

( f.134vܩܢܛܪܘܢ ܓܝܪ ܗܿܘ ܕܩܒܼܝܥ ܠܣܛܪ ܒܡܩܒܠܢܝܬܐ ܗܿܝ ܕܟܠ܆ ܐܝܟܢܐ ܕܢܐܚܘܕ )

ܠܐܪܐܟܢܝ ܕܬܫܟܢ ܥܠܘܗܝ܆ ܘܡܢ  ܠܗܠܝܢ ܕܫܪܟܐ ܕܒܓܘܗܿ ܕܠܐ ܢܙܕܥ̈ܙܥܢ ܆ ܠܐ ܝܿܗܒ ܠܗܿ  

ܨܐ ܥܠ ܗܪܟܐ ܐܝܟ ܝܬܝܪܐ ܡܕܡ ܪܫܝܼܡ܆ ܠܘ ܐܝܟ ܡܿܢ ܕ
ܠ
ܗܿܝ    ܟܚܘܗܝ܆ ܐܠܐ ܐܝܟܢܐ ܕܠܐ ܬܫܬܐܵ

 ܒܠܢܝܬܐ ܕܟܠ ܣܦܝܩܬܐ.  ܩܡ

ܗܿܢܘܢ ܕܝܢ ܬܪ̈ܝܢ ܐܚܪ̈ܢܐ܇ ܩܕܡܝܐ ܐܡܿܪܢܐ ܘܗܿܘ ܕܫ̈ܒܥܐ ܐܫܬܒܩܼܘ ܆ ܠܘ ܐܝܟ ܡܿܢ ܕܠܐ ܡܬܥܡܪ̈ܢܐ .  3

ܘ ܐܬܪ̈ܘܬܗܘܢ  ܓܝܪ  ܗܐ  ܇  ܐܡܼܪܘ  ܠܘܬܟܘܢ  ܠܡܿ  ܕܐܢܫ̈ܝܢ  ܐܝܟ  ܝ̈ܕܥܢ ܡܕ̈ ܐܝܬܝܗܘܢ  ܝܢܬܗܘܢ܆ 

܆ ܐܦ ܓܝܪ ܗܼܢܘܢ ܐܝܟ ܗܿܢܘܢ  ܓܐܘܓܪܦܝܩܘܢ ܘܦܪܘܟܝܪܘܣ  ܘܒܟܬܒܐܘܡ̈ܫܡܗܢ ܐܢܝ̈ܢ ܆  

ܕܫܪܟܐ ܥܠ ܡ̈ܕܝܢܬܐ ܕܒܗܘܢ ܡܫ̈ܬܡܗܝܢ. ܐܠܐ ܡܛܠ ܕܣܓܝ ܡ̈ܒܥܕܝܢ ܟܝܬ ܘܪ̈ܚܝ̣ܩܝܢ ܡܢܢ 

ܪܝܿܐ ܕܡܬܥܡܪܢܝܬܐ ܇ ܗܿܘ ܡܿܢ ܒܬܝܡܢܐ܇ ܗܿܘ ܕܝܢ ܒܓܪܒܝܐ. ܘܡܛܠ   ܇ ܘܐܝܬܝܗܘܢ ܒܣ̈ܟܸܐ ܒܼܿ

ܥܡ ܗܕܐ ܕܝܢ ܟܒܪ ܢܐܡܪ ܐܢܫ ܐܦ ܗܿܝ    .ܗܕܐ܇ ܐܦ ܠܘ ܣܓܝ ܕܐܝܟ ܗܟܢܐ ܥܿܒܕܝܢ ܡܠܬܗܘܢ

ܥܐ ܟܝܬ  ܗܘ̣ ܐܣܛܪܘܠܘܒܘܣ. ܘܗܟܢܐ ܡܢ ܣܓܝܐܘܬ ܢܬ ܥܐܚܪܬܐ. ܕܠܐ ܝܬܝܪ ܢ̣ܐܩܪ ܗܘܐ ܘܢܿܬ

 ܘܝܘܩܪܐ܇ ܥܛܠ ܠܗܘܦܟܐ ܢܗܘܼܐ ܗܘܐ ܠܗܿܢܘܢ ܕܡܬܚ̈ܫܚܝܢ ܒܗܿ܇

ܪ̈ܫܝܡܝܢ ܐܟܚܕܐ  ܒܗܿ܇ ܐܦ ܗܠܝܢ ܕܠܐ    ܘܗܕܐ ܟܕ ܡܨܝܐ ܗܘܬ ܕܡܢ ܚܘܫܒܢܐ ܕܗܠܝܢ ܕܪ̈ܫܝܡܢ   .4

ܐܠܐ ܐܟܚܕܐ ܘܠܕܠܝܠܘܬ   ܆  ܢܬܝܿܕܥܘܢ . ܡܛܠ ܕܐܦ ܗ̈ܕܡܐ ܕܦܓܪܐ ܠܘ ܒܠܚܘܕ ܠܚܫܚܬܐ

ܚ̈ܕܕܐ  ܕܐܦ ܚܠܦ  ܬܘܒ  ܐܝܬ ܒܗܘܢ  ܟܕ  ܟܝܢܐ.  ܡܢ  ܐܬܠܿܚܡܘ  ܗܟܢܐ  ܘܠܫܘܦܪܐ܇  ܗܘܦܟܐ 

ܕܝܢ܇ ܐܢ ܬܓܕܫ ܟܝܬ ܘܬܗܼܘܐ ܐܢܢܩܐ. ܡܕܝܢ ܐܦ ܐܘܡܢܘܬܐ ܟܕ ܒܟܝܢܐ ܡܕܡܝܐ܆ ܠܘ ܒܠܚܘܕ ܡܥܒܿ 

ܦܩܐ ܆ ܐܠܐ ܘܕܕܠܝܠܘܬ ܗܘܦܟܐ ܟܝܬ ܘܕܫܘܦܪܐ܇ ܐܟܚܕܐ ܥܿܒܕܐ ܝܿܨܝܦܘܬܐ ܀   ܕܚܫܚܬܐ ܕܣܠ

ܗܿܝ  5 ܝܬܝܪܐܝܬ ܡܛܠ  ܐܬܪܫܡܘ ܒܐܣܛܪܘܠܒܣ  ܐܬܐܡܪܘ.  ܕܩܿܕܡܘ  ܐܪ̈ܒܥܐ  ܕܝܢ  . ܗܠܝܢ 

ܡܗܝܢ ܘܝܬܝܪ ܝ̈ܕܝܼܥܝܢ. .ܒܡܕܝܢܬܐ ܝܬܝܪ ܡܫ̈ ܘܩܿܪܝܒܝܢ ܠܢ܇ ܡܿܐܠܘܢ ܕܝܢ ܒܗܘܢ ܐܝܿܬܝܢ܇   ܝܪܬܝܕ

ܐ ܢܬܘܒ ܕܝܢ ܐܦ ܗܿܢܘܢ ܕܗܘܼܘ ܡܕܪ̈ܟ  –ܘܒܦܘܠܝܛܝܐ  (  f.135rܟܝܬ ܪܘܪ̈ܒܬܐ ܘܡ̈ܫܡܗܬܐ )
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ܕܗܼܢܘܢ  ܘܕܐܘܪ̈ܓܢܐ ܕܐܝܟ ܗܠܝܢ܆ ܒܗܠܝܢ ܩ̈ܠܝܡܛܐ ܕܐܬܐܡܪܘ. ܐܝܬܝܗܘܢ ܗܘܘ. ܐܟܚܕܐ ܕܝܢ.  

ܓܘܢ ܐܦ ܝܬܝܪ ܥ̈ܒܕܝܢ ܡܠܬܐ ܕܡܛܠܬܗܘܢ܇ ܕܐܝܬܝܗܘܢ ܡܨܥܬܗܿ ܕܐܪܥܐ   ܡܬܥܡܪܢܝܬܐ. ܘܒܕ

ܐܣܛܪ̈ܘܢܡܘ ܟܝܬ ܘܓܐܘܡܛܪ̈ܐ ܐܝܟ ܕܒܣܘܓܐܐ ܒܟܠܗܝܢ ܡܟ̈ܬܒܢܘܬܗܘܢ. ܘܡܢܗܘܢ ܬܘܒ  

ܝܗܿܒܝܢ ܬܚ̈ܘܝܬܐ ܡܛܠ ܝܕܥܬܐ ܗܕܐ܇ ܗܿܢܘܢ ܕܗܘܼܘ ܡ̈ܫܒܚ̈ܢܐ ܕܝܘܠܦܢܐ ܗܢܐ ܕܐܣܛܪܘܢܡܝܐ. 

 ܘܡܛܠ ܗܢܐ ܬܘܒ ܗܕܐ ܟܠܗܿ.   
Translation (personal) : 

« 1. About klimata which are in the astrolabe […] 

2. Since your Brotherhood asked <me> about the astrolabe for what reason the seven klimata did not 

appear in it, listen <to my answer> as briefly as possible: in the astrolabe, only four klimata are most 

often reproduced: I mean the third, fourth, fifth and sixth. The rest is generally not represented. There 

is also the second, although it is traced inside the mater which contains all <the plates>, but it is not 

operational there. Indeed what is called the spider does not rest on it: the centre which is fixed to one 

side ― which contains all <the plates> so as to hold (fol. 134v) those which remain within it so that 

they do not move ― does not allow the spider to rest <directly> on it (the plate). From then on, it 

(the plate engraved on mater’s fund) is like a superfluous line, because instead of being compressed, 

we find nothing but a container filled with emptiness. 

3. The other two, the first and seventh, are omitted, not because they are uninhabited, as some of you 

have said – in fact their regions and cities are already known and famous and, this is thanks to both 

the Book of Geography and the Handy Tables that we know their most famous cities, as for the 

others – but because they are very distant, i.e. far from us, and because they are at the outer limits of 

the inhabited world, whether to the south or the north. It's also because we don't talk about it as much. 

In addition, someone may say something else: the astrolabe should not be overloaded or overweight. 

If it's too heavy, it might be difficult to use.  

4. Thanks to the measure of what has been engraved in it, we can also know what has not been 

engraved, for, like the members of a body, they are linked by nature not only in utility, but also in the 

simplicity of movement and in their beauty and also because it is in their power to act in the place of 

one another if this were to happen or were necessary. That's why science takes care not only of 

practical use, but also of simplicity of movement and of beauty.  

5. The four <klimata> previously mentioned were traced on the astrolabe mainly because they are 

closer to us, but also because more of us live here and because they are more famous and known by 

their cities and <finally> because they are more noble and renowned (fol. 135r) by their government. 

Also those who were the experts in instruments of this type lived in the klimata in question, 
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particularly those in the middle of the great inhabited earth. This is why astronomers and geometers 

make more mention of them in all their works. It is from these < klimata > that those who were the 

inventors of astronomical science provide examples relating to this knowledge. That is all <what I 

had to say> on the subject. » 

 

At the very beginning of this passage, Severus Sebokht calls his correspondent « your Brotherhood », 

as in other unpublished letters of the same manuscript (Letter on the conjonctions, fol. 121v; Letter on 

the lunar nodes, fol. 124v). The full name of this correspondent is only given at the beginning of the 

correspondance in the ms. Paris BnF syr. 346, f. 121v, where he is presented as "the priest and visitor 

Basil of Cyprus". In the first part of the Letter on klimata (Defaux, 2023, p. 221), Severus Sebokht 

mentions Cyprus as an example of island for the 4th klima and he precises that his correspondant is living 

there with other scholars interested in astronomy. Therefore we have a clear evidence on the fact that 

the Syrian abbot is corresponding with a community based in Cyprus.   

It is interesting to note that the discussion between Cypriots and Syrians in the 660s concerns 1) the 

question of the number of klimata represented on the plates of the astrolabes and 2) the variation 

observed between the instruments used in Cyprus and what is said in the books. These exchanges prove 

that in 660 plane astrolabes were manufactured and already circulated in the Arab-Muslim world of 

Cyprus and Syria. Furthermore, these exchanges demonstrate that Ptolemy's works, in particular the 

book of Geography and the Handy Tables, circulated in Syria and Cyprus. However, it seems the 

scientific content wasn’t fully grasped in Cyprus, at least by Severus Sebokht's Syriac correspondents. 

Indeed, if the Cypriot correspondents had studied these works, they would not have speculated that the 

absence of certain plates on their instruments was due to the fact that they correspond to klimata – or 

region of the inhabited world – for which no cities were recorded. However, the fact that Severus 

Sebokht refers to these works indicates that his correspondents had access to them in some form. These 

Alexandrian works, including the Almagest and Theon’s Commentary on the Handy Tables, were likely 

read directly in Greek rather than translated (Villey, 2014, p. 172sq).  

 

2. What did a 7
th

 c. Syriac-Greek astrolabe look like ? 

Thanks to John Philoponus’ (now JP; the following references will be given according to Jarry 2015) 

and Severus Sebokht’s (now SS; references given according to Nau 1899 or the ms. Mardin with a 

personal translation) treatises, and the letters between Severus and Basil of Cyprus, we can have a clearer 

picture of the astrolabe in the 6th and 7th centuries. The back of the mater did not bear any kind of shadow 

square as is customary on later Arabic astrolabes. In fact, this side bore very few engravings: the back 

of the mater of the oldest Greek and Syriac astrolabes had a cross engraved from the top to the bottom, 

symbolising the meridian, and from the right to the left, symobolising the horizon.  The upper part of 
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this cross contained one or two quadrants graduated from 0 to 90° to measure the angular height of a 

star (JP 4-5; SS 90). It had no other inscriptions. In the middle of the back of the mater, fixed by the 

centre, an alidade – called dioptra in Greek and Syriac – was rotating. It was one inch wide and its 

extremities, pointed and centred, were used to make the ray emanating from the star coincide with a 

graduation in one of the upper quadrants. The extremities of this alidade were fitted with two small 

strips, the center of which was pierced. To measure the height of a celestial body, it was necessary to 

ensure that the ray of light coming from the celestial body passed simultaneously through these two 

small strips of the alidade (JP 13-15; SS 91).  

The upper part of the mater was topped by a hanging system with a ring. The observer could slide 

a finger through the ring to suspend the whole instrument (JP 5; SS ms. Mardin, f. 16v : "there is also 

above a little ring skillfully encircled. When someone makes an observation, the ring holds the whole 

astrolabe, i.e., the former instrument, all together suspended by his finger or a nail"). 

The plates: each instrument was in theory provided with 3 or 4 plates engraved on both sides as well 

as the mater. So that theoretically it was possible to obtain plates adapted for each of the 7 klimata of 

the inhabited earth. However, as we have seen in the Letter on klimata, the Cypriots claim to find 

practically only 4 klimata engraved in their instruments, i.e. 2 double-sided plates. Interestingly, while 

all astrolabes include a klima engraved on the mater, Severus Sebokht explicitely states that this 

engraving is unusable (Villey, 2023, p. 244). Each face of these plates is therefore adapted for a different 

klima. It shows the inscription of the name of the klima (e.g. διὰ Ῥόδου), the degrees of latitude of that 

klima (36°) and the indication of the longest day in it (JP 11; SS 92); the upper portion of the plates 

displayed lines parallel to the horizon (from 1-90 degrees). The lower portion feature the seasonal hours 

marked from 1 to 12. Between each parallel, degrees are inserted. There are 3 types of plates: those on 

which all 90 circles are engraved, which must have represented instruments with a large diameter (at 

least 50 cm), those on which only 45 circles are engraved and those on which only 30 circles were 

engraved (JP 7-8; SS 89). Contrary to what may have been written (King, 2005, XIIIa, p. 364), ancient 

Syriac and Greek sources don’t describe the instrument we typically see in museums, which features 

only 15 engraved almicantarat circles parallel to the horizon. So, as we can see, the earliest instruments 

should therefore be thought of as being much bulkier in comparison with the smaller and lighter 

instruments produced in the mediterranean world and in the Middle East during the Middle Age 

(Madisson & Brieux, 2022; King, 2005, XIIIc).  

Regarding the rete : John Philoponus describes on it seventeen stars (as on Khafif’s astrolabe) or 

more (JJ 22).  

 

 

3. On some uses of the plane astrolabes in the 6
th

 and 7
th

 c.  

   It is speculated that the astrolab’s most primitive form – possibly dating back to the time of Eudoxus 

of Cnidus (409-356) or Apollonius of Perge (III-II BC) according to Vitruve, De Arch. IX, 9 – was used 



9 

 

solely to calculate equatorial time (Nau, 1899, Introduction, p. 64, note 1).  This theory seems to be 

supported by the writings of John Philoponus and Severus Sebokht, who dedicate a significant portions 

of their treatises to determining times and the langst of the day (JJ 13-23; SS 274-292). Determining the 

time of day or night presents a significant challenge, because the stars appear to circulate across the 

night sky on a plane different to earth’s 24 hours rotation on it’s axis. The earth rotates on the equatorial 

plane, but the stars on the ecliptic plane. In order to know the time, it is necessary to transfer the 

movement of the stars — including the sun — on the equatorial plane in order to associate them with 

the 24 hours of terrestrial time. This requires a complex geometric projection. Today such calculation 

would require to project an ecliptic point onto the equator as follows: 

 

This calculation necessitates the application of trigonometry, a mathematical technique unavailable to 

John Philoponus and Severus Sebokht. The earliest evidence of Indian trigonometry in the 

Mediterranean world dates only to Arabic astronomical texts of the 8th century, but the earliest mention 

of Indian numbers has been found in a Syriac text (Reich, 2000; Takahashi, 2010, pp. 21-23). However, 

thanks to the planisferic astrolabe, these ancient astronomers were able to solve this kind of equation 

without difficulty: in canona 1-3 of the Syriac Treatise on the Astrolabe and paragraphs 4-10 of the 

Greek Treatise on the Astrolabe, John Philoponus and Severus Sebokht explain how, thanks to the 

astrolabe – without the help of Indian mathematics –, they were already able to calculate equatorial 

time. How did it work ? The ancient astrolabe is a stereographic projection of the celestial circles 

(equator, summer tropic, winter tropic and lines parallel to the horizon) on a flat surface called a 

tympanum or plate. If we know, thanks to an ephemeris, in which degree of which zodiacal sign the 

sun is located, for example, and if we measure its height thanks to the back of the astrolabe which is 

equipped with an angle measurer, it will then suffice to turn the astrolabe upside down, and to rotate 

the spider which carries the zodiacal circle until the point of the zodiac in question is found on the 

right altitude circle. There, an index finger starting from the centre of the earth [which coincides with 

the centre of the astrolabe] and aligned on the point of intersection between the parallel of the horizon 

[indicating the instantaneous altitude of the sun] and the point of the zodiac [corresponding to the 

current position of the sun], ends its course on the graduated perimeter of the astrolabe, which 

symbolises nothing other than the 24 hours of earth time [of the equatorial time in clockwise direction]. 
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So, by simply measuring the angle of the sun, ancient scholars were able to determine the time of the 

day. Not the seasonal time, but the equatorial time. This is an essential step towards more complex 

calculations such as the prediction of lunar eclipses. 

 

 

In canon 7 of his Treatise on the Astrolabe, Severus Sebokht says more: he affirms that the astrolabe is 

the tool by which data presented in Ptolemy's Handy Tables have been calculated, in particular the tables 

of right ascension: 

“[10] […]  we can know if the astrolabe is wrong or right thanks to <the ascensions of> the right 

sphere that are in Ptolemy’s tables. […] when again we compare the table with the astrolabe to 

one another, <if> we don’t find that their numbers are equal to one another, we must know that 

there is an error either in the table or in the astrolabe. [16] Then we must investigate both of them 

since Ptolemy’s table has been made thanks to the astrolabe.” (pers. transl. according to ms. 

Mardin, f. 32r; see also Nau, 1899, p. 283) 

In his Treatise on the Constellations, chap. 16, Sévère Sebokht takes up this same idea which he applies 

to the tables of oblique ascensions: 

“The determination of the ascensions (anaphorai) will also take place with the help of the 

astrolabe, as has been shown by us in his treatise, (namely) that if we look for how many are the 

ascensions of the rising sign, we see by the rete (arakne) of the astrolabe, by how many degrees 

does the beginning of Capricorn advance, that is to say the index of the degrees; for example, as 

long as the sign that interests us rises, the number obtained will be said to be that of the ascensions 

of this sign. Here are the <oblique> ascensions of the signs of the zodiac in all klimata, according 

to the Handy Tables, so that this too may not be missed by anyone who wants it […]” (pers. tr.; 

see also Nau, 1899, p. 90) 

A clarification given above in the Treatise on the constellations, chap. 15, however, allows us to nuance 

this judgment, since Severus declares that the numerical data in the Handy Tables are provided with a 

precision to the nearest 60th degree (e.i. minute), which, as Severus admits it, the astrolabe is incapable 

of providing: 

“So far, oh friend of science, we have given the circles and the latitudes of which we have just 

spoken according to the astrolabe and according to the airon sphere and according to the rest of 

the other instruments, on which it was not possible to mark these small divisions (minutes) 

which we call exekostos, that is to say sixtieths of degrees. In Ptolemy's Handy Tables, circles 

and latitudes are given with minutes […]” 
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Moreover, Severus Sebokht attributes geographical virtues to the astrolabe, since according to him, the 

distribution of the inhabited world into seven climates and the determination of the latitude of their cities 

were made possible only thanks to this instrument: 

“23. About the seven klimata, how they are named, how we will know them, and how we 

will also carry out the calculation thanks to them and, if we want, about each city which is 

located in these climates, I wrote to you this that you asked but also what you did not ask 

and which had absolutely not occurred to you, just as I think that you perhaps do not ask 

yourself where the first discovery and understanding of all these things come from. The 

discovery and first understanding of these things took place through the astrolabe, on which 

a long discourse is now presented, and there is also another treatise which we have written 

on this subject“ (see Defaux, 2023, p. 222) 

The comparison of these sources suggests some confusion about the origin of the data in the ascensions 

tables. Indeed if the astrolabe can produce the data of the Handy Tables, one kee question is how the 

tables achieve minute-level precision? And if Severus Sebokht recognize that the astrolabe’s limitations 

prevent it from generating data as precise as the Handy Tables, then how can he also claim that the 

astrolabe was involved in creating those very tables? Severus Sebokht’s comments about the astrolabe’s 

limitations seem contradictory. This inconsistency suggests that perhaps he considered the astrolabe as 

the sole instrument – setting aside the Handy Tables – for timekeeping, day length measurement, and 

latitude determination. Did this instrument compensate for his inability to carry out the necessary 

complex calculations to obtain these same results more precisely? Did he depend on Claudius Ptolemy's 

Handy Tables and his Almagest to obtain precise astronomical data? At least that is what reading these 

sources suggests. The writings of 7th-century Syriac abbot Severus Sebokht and his Cypriot 

correspondent divulge an appreciation for the astrolabe. They considered it an indispensable tool for 

their astronomical calculations. 

Conclusions 

In the middle of the 7th century, a Syriac abbot established in Syria and a Cypriot community represented 

by the priest Basil attributed great significance to the plane astrolabe. Their ability to update the data 

provided in the Handy Tables of Claudius Ptolemy and to determine the Equatorial time and terrestrial 

latitudes depended on this instrument. The widespread adoption of the astrolabe in 7th-century Syrian 

and Cypriot science strongly suggests a significant increase on its production. We must therefore remain 

vigilant and open to the possibility of one day identifying a Syrian or Cypriot astrolabe engraved in 

Greek or Syriac from this period, because we have proof that they were used and were part of the arsenal 

of astronomers and geographers of that time. 

Because of the testimony of Al-Nadim, it has been thought that the first contact of Arabs with the 

astrolabe was in Harran in the 8th century (King, 2005, p. 411). The texts presented in this contribution 
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clearly show that they were in contact with this instrument much earlier. Records indicate that Severus 

Sebokht participated in a debate held in Damascus in 659 AD (Nau, 1899b, p. 6; Nau, 1899, p. 56; Nau, 

1929-1930, pp. 331-332). The debate was organised by Muʿawiya, then governor of Syria. Given 

Severus Sebokht’s extensive scholarly, ecclesiastical, and political network, it is likely that Muʿawiya, 

who had already conquered Cyprus and who was the verge of becoming the first omeyyade calife (in 

661), was not aware of the powerfull utility of this instrument.  
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