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ABSTRACT

This article presents texts recovered by post-processing of multispectral images from the
fifth- or sixth-century underwriting of the palimpsest Codex Climaci Rescriptus. Texts
identified include the Anonymous II Proemium to Aratus’ Phaenomena, parts of
Eratosthenes’ Catasterisms, Aratus’ Phaenomena lines 71–4 and 282–99 and previously
unknown text, including some of the earliest astronomical measurements to survive in
any Greek manuscript. Codex Climaci Rescriptus also contains at least three astronomical
drawings. These appear to form part of an illustrated manuscript, with considerable
textual value not merely on the basis of its age but also of its readings. The manuscript
undertexts show significant overlap with the Φ Edition, postulated as ancestor of the
various Latin Aratea.
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INTRODUCTION

This article presents an initial edition of Greek astronomical texts associated with Aratus
and Eratosthenes which have been found since 2012 in the underwriting of a palimpsest.
The underwriting appears to date from the fifth or sixth century A.D. and extends across
nine folios of Codex Climaci Rescriptus (hereafter CCR). CCR consists of 146 folios,
and takes its name from John Climacus, Abbot of the Convent of St Catherine on
Sinai, whose Scala Paradisi and Liber ad Pastorem, translated into Syriac, constitute
the overtext. This palimpsest came into the possession of A.S. Lewis between 1895,
when one folio was purchased at Cairo, and April 1906, when forty-eight were
purchased at Port Tewfik.1 Another eighty-eight folios were received by Lewis from
an unidentified ‘Berlin scholar’ in October 1905.2 One folio is in the Mingana
Collection in Birmingham,3 and eight remain in the Convent of St Catherine.4

Of the 146 folios, 109 (including the Birmingham and St Catherine’s folios) have
as their undertext Christian Palestinian Aramaic theological material, especially
translations of the Old and New Testaments, while 27 contain as their undertext Greek
biblical texts.5 Folio 55 appears blank. This article is about the remaining nine folios (47–54
and 64), which have long been known or suspected to contain Greek undertext, but which
defied decipherment before the advent of more recent multispectral imaging techniques.

TheConvent of StCatherine is the presumed source ofCCR.Lewis boughtmanuscripts
in Egypt, Sinai and Palestine, and AlphonseMingana bought manuscripts in Egypt, Sinai,
Palestine and Syria. The discovery of eight folios of CCR at the Convent of St Catherine
among the New Finds of 1975 (catalogued as Syriac NF 38) confirms that part of the
codex resided at the Convent before coming to the attention of scholars in the west.

DECIPHERMENT

Lewis gave her folios to Westminster College, Cambridge, and these were put up for
sale by the College at Sotheby’s in 2009. After initially failing to sell, they were
purchased by the Green Collection in 2010 and donated from the Green Collection to
Museum of the Bible, Washington, DC, in 2012, where they form MS.000149. In
2012 Tyndale House, Cambridge was invited to take responsibility for publication of
the underwriting, with the encouragement to engage students in the process of

1 For an account of how the manuscript came into the possession of Lewis, see A.S. Lewis, Codex
Climaci Rescriptus (Cambridge, 1909), xi–xii.

2 For speculation as to the identity of this scholar, see I.A. Moir, Codex Climaci Rescriptus Graecus
(Cambridge, 1956), 3 n. 2. J. Soskice, Sisters of Sinai (London, 2009), 285 refers to the purchase of a
Syriac palimpsest at Port Tewfik in April 1906, which, Lewis realized, was ‘the remainder of a manu-
script she had recently purchased from a dealer in England’. Lewis herself ([n. 1], xi, xii), refers to ‘a
foreign scholar … in October 1905’ and then to the portion of the manuscript which had come to her
‘by way of Berlin’.

3 Mingana Collection, MSyr637.
4 For the eight folios of CCR at St Catherine’s, see https://sinai.library.ulca.edu and

C. Müller-Kessler, ‘The missing quire of the Codex Climaci Rescriptus containing 1–2 Corinthians
in Christian Palestinian Aramaic (Sinai, Syriac NF 38)’, in J. Gruskova, G. Kessel, G. Rossetto
and C. Rapp (edd.), New Light on Old Manuscripts: Recent Advances in Palimpsest Studies
(Vienna, forthcoming 2022 [not seen]).

5 From Joshua (folio 5), Psalms (folios 26 and 27) and the Gospels (folios 65–72 and 81–96).
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researching the multispectral images. At that time the palimpsest was believed to contain
only theological texts in Greek and Christian Palestinian Aramaic. Undergraduate students
were engaged in this research during university vacations from 2012 to 2017. In July
2012, Klair, then a University of Cambridge undergraduate, discerned in the underwriting
of folio 48 recto, column ii lines 4–6, the sequence of words αὐ|τὸν τεθῆναι ὅτε | εἰϲ
Νάξον. He identified the text through the Thesaurus Linguae Graecae as part of
Scholium in Aratum 73.6 This discovery led to the identification of further astronomical
material by students over the succeeding years. In March and July 2017 the Early
Manuscripts Electronic Library (EMEL) and the Lazarus Project undertook new spectral
imaging of the manuscript.7 In Tyndale House in May 2018 a residential week of
collaboration between textual scholars and imaging scholars from EMEL, the Lazarus
Project at the University of Rochester, New York,8 and the Rochester Institute of
Technology led to further breakthroughs in identifying text and images, since image
processors were guided by textual scholars to develop optimal algorithms for recovery
of erased ink from particular parts of specific pages.9 As the last of the ten groups of
undertext within CCR to be deciphered, the astronomical texts are known as CCR10,
when it is necessary to distinguish them from other groups of underwriting.

CODICOLOGY

The non-biblical Greek content in the undertext of CCR occupies folios 47–54 (which
are currently bound as a single quire) and folio 64. Conjugate folios are 47 with 54, 48
with 53, 49 with 52, and 50 with 51. Together these form quire 7 of CCR. Folio 55
(seemingly without underwriting, though probably ruled) along with folio 64 functioned
as the outermost leaves or fifth bifolium of quire 8, which otherwise consists of folios
56–63, all of which have Christian Palestinian Aramaic undertext. Folios 55 and 64 are
isolated leaves which probably did not form a single bifolium of the undertext.10 The
layout is shown in Diagram 1 below.

The central sheet of quire 7, namely folios 50 and 51, contains a continuous Greek
text of the anonymous Proemium II to Aratus sections 1–6 in the sequence 51r, 51v, 50r
and 50v. Therefore, this sheet must also have been the central sheet of a quire in a codex
that was recycled to make CCR, and it is clear that the sheet not only was rotated prior to
reuse but was also turned over. The hair and flesh sides were identified through autopsy
by P.M. Head: the hair sides are (working from the centre of quire 7) 51r with 50v, 52v
with 49r, 53r with 48v, and 54r with 47v, along with 55r and 64v from quire 8.

Folios 49, 50, 51 and 52 were rotated 180° for reuse such that the Greek undertext is
upside down in relation to the Syriac overtext.

6 This was later recognized to come from Eratosthenes’ [Cat.] 5.
7 http://emelibrary.org.
8 http://www.lazarusprojectimaging.com.
9 An overview of processing methods is given in R.L. Easton, Jr. and D. Kelbe, ‘Statistical

processing of spectral imagery to recover writings from erased or damaged manuscripts’,
Manuscript Cultures 7 (2014), 35–46.

10 The edges of folios 55 and 64 do not match, and a strip of material missing from the inner edge
of folio 55 appears to match the material stuck in the blue stitching at the end of quire 7 (folio 54).
Folio 64 seems to be complete on its inner edge, except for a piece missing near the top. Whether that
edge matches the edge of 55, which seems to be stuck in the blue thread on top of folio 54, remains
inconclusive. The fact that folio 64 has text but none has yet been detected in folio 55 may be a further
reason to doubt the connection between these two folios.
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Moir reported that ‘The average size of the sheets is now about 23 or 24 cm. × 18 or
19 cm. or 9¼ × 7½ in., but there is evidence that at least some parts of the MS. were
upwards of an inch longer and also broader and that they have been trimmed to suit
the present format.’11 Several folios have lost not only their outer margin but even
some of their undertext as a result of this trimming (for instance both 48v and 52r
have lost the ends of their hexameters).

Other than Aratus’ hexameters, which are laid out in a single column, texts are laid
out in two columns of twenty-six lines, most commonly with thirteen or fourteen letters
per line.

DATE

Lewis writes: ‘The upper-script is in Edessene Syriac, in a hand which has been ascribed
by the Rev. G. Margoliouth and Mr A.G. Ellis, of the British Museum, to the beginning
of the ninth century.’12 In contrast to this, Mingana, who considered only Mingana
Collection MSyr637, dated the upper writing to ‘about A.D. 1100’.13 J.F. Coakley has
noted analogies between the upper script and the writing of British Library Add. Ms.
17,194, dated to A.D. 885–886.14 Samples from three folios of CCR (folios 10, 52,
122) were sent for radiocarbon dating. The result for folio 52, the only leaf containing
astronomical text to be dated, is shown in the table below, followed by the results of
folios 10 and 122 for comparison.15

DIAGRAM 1: Quire Structure of the Astronomical Leaves within CCR

11 Moir (n. 2), 4–5. Lewis (n. 1), xvi reported the measurements as ‘nearly 23 cm. by 18½’.
12 Lewis (n. 1), xi.
13 A. Mingana, Catalogue of the Mingana Collection of Manuscripts now in the Possession of the

Trustees of the Woodbrooke Settlement, Selly Oak, Birmingham. Vol. III: Additional Christian Arabic
and Syriac Manuscripts (Cambridge, 1939), 78.

14 Coakley email to Williams, 21 December 2020. See W.H.P. Hatch, An Album of Dated Syriac
Manuscripts (Boston, 1946), pl. CX.

15 Calendar ranges reflect the latest radiocarbon calibration curve, IntCal20, the ‘translation guide’
for converting carbon quantities into years. The table was updated in March 2021 by J. Dru when
reviewing this account Dru provided to Williams as Museum of the Bible curator in August 2014:
‘A sample from fol. 52 of the CCR was taken from [a photographed] area where there was a pre-
existing tear in the parchment. Relative to the Syriac text, the sample was located along the bottom
margin, at the outer corner: lower left on recto, lower right on verso. The sample measured approxi-
mately 50 mm2 (13 mm wide × 2-to-6 mm high). This sample was taken [in Oklahoma City] by
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Though the sloping ogival majuscule hand of the undertext permits a wider range of
dates, a date from the mid fifth to the mid sixth centuries is not in conflict with any
obvious palaeographical data.16

CONTENTS

Nine folios contain or share a bifolium with astronomical material, while a tenth (folio
55) is merely physically associated with these by its current placement in the
manuscript. Five pages (47r, 48r, 54r, 54v, 64r) contain several of the Catasterisms
that were attributed to Eratosthenes, and a further page (64v) contains the same type
of material, albeit previously unknown in Greek. Three pages (48v, 49v, 64r) contain
diagrams or drawings. Two folios certainly (48r and 53v) and probably a third (54v)
contain astronomical measurements. Four hair sides (47v, 49r, 52v, 53r) as well
as the isolated but codicologically associated folio 55 have not yet revealed either
identifiable word sequences or indications that diagrams were once present.17 Folio
48 shows that the manuscript integrates the text of the Phaenomena with
Catasterisms and illustrations. The manuscript thus appears to belong to the family of
the Φ Edition which Martin posited.18 The contents in their current order are shown
in the following table.

Table 1

CCR sample
from

Likely calendar age of parchment:
95.4% probability (68.3% in brackets)

Fraction of Modern
Carbon detected in sample

fol. 52 A.D. 436–569 (especially 443–560) 0.8241 ± 0.0012
fol. 10 A.D. 442–580 (especially 542–564) 0.8255 ± 0.0011
fol. 122 A.D. 551–602 (especially 565–595) 0.8295 ± 0.0015

Clifford Keister, Museum of the Bible Project Manager, on 16 July 2013, and sent that same day to
the Geochronology Laboratory of Illinois State Geological Survey at the University of Illinois at
Urbana-Champaign. The scientists at Illinois prepared the sample and then, following their usual
procedure, sent the CO2 to the W.M. Keck Carbon Cycle Accelerator Mass Spectrometry
Laboratory at the University of California, Irvine, for radiocarbon testing using the AMS equipment
there. The director of the Illinois lab reported the results to Keister on 7 August 2013. The lab report
identified the carbon content of this parchment as 0.8241 [± 0.0012] fraction of MC [Modern Carbon],
or 1555 ± 15 14C years BP.’ Dru summarizes: ‘Radiocarbon analysis suggests that mid/late sixth
century is the most likely period of origin for all three samples of parchment, though the material
for fol. 52 might also be from mid/late fifth century.’

16 On this type of script, see especially P. Orsini, ‘La maiuscola ogivale inclinata: contributo
preliminare’, Scripta 9 (2016), 89–116; G. Cavallo and H. Maehler, Greek Bookhands of the Early
Byzantine Period, A.D. 300–800 (London, 1987), 4, 38–9, 42–3, 64–5, 86–7, 90–1.

17 For previous discussion of how many pages lacked writing, see Lewis (n. 1), xi; Moir (n. 2), 5
n. 2.

18 J. Martin, Histoire du texte des Phénomènes d’Aratos (Paris, 1956), 69–72.
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Our provisional reconstruction of the quires of the original astronomical manuscript is
given in Diagram 2.

TRANSCRIPTIONS

The erasure of the undertext of this part of the codex was generally more thorough than
for other parts.19 Much of the undertext of this palimpsest is not legible, either being
obscured by the overtext or, more frequently, because the undertext was erased so
thoroughly. Since the transcriptions are based on study of various multispectral images,
letters that are legible in one image may be invisible in another which in turn does not
show the letters visible in the first image. Underdots have been reserved for letters that
are uncertain, substantially obscured or lost; square brackets [ ] are used for breaks in the
parchment and angle brackets < > for modern editorial additions. Round brackets ()
enclose text which has been editorially restored using space calculations, and not in
response to visible remains of letters. Text within such brackets must be regarded as
particularly uncertain when it covers more than several letters, since within this

Table 2

Folio Content Text identified by

47r Eratosth. [Cat.] 27 Madin
47v No continuous text recovered
48r Eratosth. [Cat.] 5 Klair
48v Aratus, Phaen. 71–4 followed by circular

diagram
James

49r No continuous text recovered
49v Diagram of marine creature James
50r Proemium, Anonymous II, sections 3–4 Klair
50v Proemium, Anonymous II, sections 5–6 Klair
51r Proemium, Anonymous II, sections 1–3 Darley
51v Proemium, Anonymous II, section 3 Burke
52r Aratus, Phaen. 282–99 Klair
52v Nothing recovered
53r Nothing recovered
53v Astronomical measurements Gysembergh, Williams, Zaman,

Zingg
54r Eratosth. [Cat.] 29 James and Williams
54v Eratosth. [Cat.] 30 Klair
55r Nothing recovered
55v Nothing recovered
64v Text about Hyas James, Williams, Zaman
64r Eratosth. [Cat.] 14, 23 and a diagram Darley and Burke

19 Moir (n. 2), 5: ‘Except in the case of foll. 47–55, the process employed to remove the
underwriting was not a very thorough one and the writing can be deciphered with a large measure
of certainty by the aid of ultra-violet light.’
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manuscript letter size and spacing vary as does the number of letters per line. Round
brackets also enclose modern section and line numbers. Where text is recorded as
undeciphered, individual letters and words may have been read, but extended sequences
have not been read with confidence. Except where specifically noted, all breathings,
accents, apostrophes and most spaces between words are editorial, while any
punctuation outside of round brackets is from the manuscript—though judgements
about the presence of punctuation are often uncertain within a palimpsest. Absence of
punctuation in the transcription should not be taken as an indication of its absence in
the manuscript. Diaeresis, other than in restored sections, is from the manuscript, and
its representation is given priority over accents and breathings. CCR often uses ε for
αι—for example 64r λέγοντε (i 7), καλῖτε (ii 4), ὁρῶντε (ii 4–5), λέγετε (ii 9–10)
and μιγῆνε (ii 11 and 13–4)—and these and other non-standard spellings are preserved
in our transcriptions. Iota adscript is generally used in CCR, but only occurs at the end
of words. Capitalization represents enlarged letters in the manuscript, and has otherwise

DIAGRAM 2: Proposed Quire Structure of Original Astronomical Codex
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been avoided in the transcriptions, in order better to highlight the enlarged letters.
Opening letters of paragraphs or columns are generally enlarged, though the degree
of enlargement varies. Columns mostly begin with ekthesis. In the manuscript Greek
letters used as numbers have overlines, and overlines have been editorially restored in
some cases of presumed numbers. Discussion has been ordered by bifolia in the
presumed order in which their first text occurred in the original manuscript.

Select images of the relevant pages of the manuscript are available at motb.me/
codex-climaci-rescriptus and https://tyndalehouse.com/CCRimages.

FOLIOS 51 AND 50: ANONYMOUS II PROEMIUM TO ARATUS

Folios 51 and 50 contain sections 1–6 of the Anonymous Proemium II to Aratus,
deciphered in reliance on the edition of Maass,20 who dated this Proemium to the
sixth century A.D. or earlier.21 Based on the radiocarbon date for folio 52, the
sixth century should be taken as the latest possible date for this material. Folios
51 and 50 present the longest sections of continuous text recovered from CCR. A
number of readings particularly agree with witness group Λ, or with a significant
number of its members: 51r i 18–19 κάτω ἐπί; ii 20 καί; ii 22–4 omission of
ἐπεὶ προείρηται μὲν ἔχων; 51v ii 6–7 omission of κατηϲτέριϲται before κρατήρ;
ii 14 ἐκτόϲ; ii 21 omission of τε καί; ii 22 omission of ϋάδεϲ; 50r i 18 τούτων
ἐξήγηϲιν; i 21–2 περι|ελθών; 50v ii 2 ἀτάκτωϲ; ii 8 presumed omission of μέϲον
before ἀγκῶνα on grounds of space.

Folio 51 rectο

Some text from the right-hand side of column ii may have been lost through trimming
but, because legibility decreases at the right margin, it has not always been possible to
identify precisely where this has occurred. The title ending φαινόμενα ἀράτου, which
other words may have preceded, was added in a later, less elegant, hand.

Table 3

i ii
φα̣ινόμεν̣(̣α)
ἀράτου̣ ̣
uacat

1 (§1) Τὴν μὲν δεῖξιν τῶ ̣̅ Νοῦντα αἰγό[̣κερω̅
φαινομέν̣ω̣ν̣ ̣ (δέ)ον̣ ̣ ἐπ̣(̣ὶ τοῦ χειμερι)
ποιεῖ̣ϲ̣θ̣ε̣ ̣ (πρὸϲ τῶι) ν(̣οῦ τροπικοῦ ἀνα)
νότ̣ω̣ι ̣(ἀντίαϲ ἔχον) (τολικὸν κριὸν ἐπὶ)

20 E. Maass, Commentariorum in Aratum reliquiae (Berlin, 1898), 102–26. Transcriptions of
the main Aratus Latinus manuscripts are available at https://aratea-digital.acdh.oeaw.ac.at/pages/
toctranscriptions.html. For the textual history of this section, see Martin (n. 18), 116–25.

21 Maass (n. 20), xxi.
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i 8 The reconstructed line is unusually long, and could be shortened by omitting δέ.
ii 2–14 The reconstruction of these lines is tentative. The assignment of text to lines

often only illustrates a possibility.
ii 26 The final three letters of the column are clearly τοϲ, which we take to be in

error. The ekthesis presumably is to mark the following content about the
smaller circles beginning with ἐλαχίϲτο<υ>ϲ as a new unit.

Folio 51 verso

5 τα ̣ τὰ̣ϲ̣ ̣ἄρ̣κ̣τ̣ο̣υ̣ϲ̣ ̣ (δε) (τοῦ ἰϲημερινοῦ δυτι)
ξι̣ὰ̣ϲ̣ ̣ τὰ̣ϲ̣ ̣ἀν̣(̣ατολὰϲ) (κὰϲ χ)η(λὰϲ δράκον)
εὐ̣ω̣ν̣(̣ύμουϲ δὲ τὰϲ) τ(̣οϲ κεφαλὴν ἄνω)
δύϲει̣ϲ̣· (ἡ δὲ φυϲικὴ θέϲιϲ) πρ̣(̣ὸϲ τῶι ὁρίζοντι)
τῆϲ ϲφαίρα̣ϲ̣ ̣ το̣ῦ̣ ̣ (κό) ὅπ̣(̣ου μίϲγονται)

10 ϲμου ἐϲτὶ̣ν̣ ̣ το̣ι̣α̣ύ̣τ̣η̣ ̣ δύ̣ϲ̣ε̣ιϲ τε (καὶ ἀντο)
ὥϲτ̣’̣ ἔχ̣(̣ειν μεϲουρα) λα̣(̣ὶ ἀλ̣λ̣ήληϲιν· ἔχει)
νοῦ̣ν̣τ̣α̣ ̣ κα̣ρ̣κ̣ί̣ν̣ο̣ν̣ ̣ δὲ̣ ̣ (κ)α(̣ὶ πόλουϲ δύο)
ἐπὶ τοῦ ̣ θε̣ρ̣ι̣ν̣ο̣ῦ̣ ̣ τρ̣ο ἀρ̣κ̣τ̣ι̣κ̣ὸ̣ν̣ ̣ (ὅλον)
πικοῦ ἀνατολικὰϲ (χη) τοῦτ̣ο̣ν με̣τ̣έ̣ω̣ρο̣ν̣ ̣

15 λὰϲ ἐπὶ τοῦ ἰϲη̣μ̣ε̣ ̣ τὸν καὶ ̣βόρει̣ο̣ν̣ ̣ λε̣γ̣ό̣
ρινο̣ῦ̣ ̣ δυ̣τ̣ι̣κ̣ὸ̣ν̣ ̣ με̣νο̣ν̣ ̣ἀ(̣νταρκτι)
κρι̣ὸν ̣ δρ̣ά̣κ̣ο̣ντο̣ϲ̣ ̣ κὸν ̣ δὲ̣ ̣ ἐν̣ ̣ (τῶι) ἀ ̣
κεφαλὴν κάτω ̣ φανεῖ τὸν καὶ̣ ̣νό̣ ̣
ἐπὶ ὁρίζο̣ντι(̣·) περι τιο̣ν̣ ̣ λεγ̣ό̣μ̣ε̣νο ̣̅ ·

20 έχεται̣ ̣δὲ ̣ ϋπ̣ὸ̣ το̣ῦ (§3) Ἔ̣χε̣ι̣ ̣δὲ ̣ καὶ̣ ̣κύκ̣λο̣υ̣ϲ̣
(§2) ὁρίζο̣ντοϲ(̣·) ἡ δὲ κα με̣γάλ̣ο̣υ̣ϲ̣ ̣μὲ̣ν τέϲ

τὰ τὴν ἐξήγηϲιν ϲαραϲ χωρὶϲ τοῦ ὁ
θέϲιϲ τῶν ἀράτου ρίζοντοϲ μεϲημ
φαινομένων ἐ βρινὸν εἰ̣ϲ̣η̣μερι

25 ϲτὶν τοιαύτ̣η̣ ̣ νὸ̣ν ζω̣δ̣ι̣α̣κ̣ὸ̣ν̣ ̣
ὥϲτ̣’̣ ἔχ̣ε̣ι̣ν̣ ̣ μεϲουρα Γαλαξ̣ί̣αν ἐλα̣χ̣ίϲτο<υ>ϲ

Table 4

i ii
Δὲ] δ ̣̅ ἀρκ̣τι̣κ̣ὸν̣ ̣ (ὅλον) Ἴϲ̣ο̣ν̣ ἔχ̣ει τὸ ϋπ(ὲρ) γῆ̅
με]τέ̣ω̣ρον̣ ̣ (ἐφ’ ὧι κα) κα̣ὶ̣ ̣τὸ̣ ̣ (ϋπὸ γῆ̅)
τε]ϲτ̣(̣ήρ)ικ̣τ̣α̣ι̣ ̣(ζώ) ἐφ’ ὧ(̣ι κατηϲτέ)ρι̣ϲ ̣
δι̣α̣ ̣ τέ̣ϲ̣ϲα̣ρ̣α̣·̣ ἄρ̣κ̣τ̣ο̣ι̣ ̣ τα̣ι̣ ̣ζ(̣ώδια) uacat ι ̣̅ β̅·̣

5 δύ̣ο̣ ̣ κη̣φ̣ε̣ὺ̣ϲ̣ ̣ἀπ̣ὸ τῶ ̣̅ ϊπ̣πο̣ϲ̣·̣ ὀφ̣ιοῦχοϲ ἐφ̣’ ὧι
ϲτ̣ηθῶ̣ν̣·̣ δράκων̣·̣ ὄφ̣ιϲ·̣ ϋδροϲ̣ ̣ἐφ̣’ ὧι
θερ̣ι̣ν̣ὸ̣ν̣ ̣ τρ̣ο̣π̣ι̣κ̣ὸ̣ ̣̅ κρατήρ· κό̣ρ̣α̣ξ(̣·) προ
πλεῖ̣ο̣ν̣ ̣ ἔχ̣οντα τὸ ϋ ̣ κύων· ἀε̣τ̣ό̣ϲ̣(̣· δελ)
πὲ̣ρ̣ (γῆ)ν ̣ ἧϲϲον φίϲ̣· ὠρίων(·) ὀϊϲτ̣όϲ·

10 δὲ τὸ ϋπ̣ὸ γῆν̣ ̣ ἐφ̣’ ὧι ̣ δελτωτόν· ἀνδρο
κα(τεϲτήρικτ)αι ̣ζώ̣ μέδ̣α̣(̣·) λα̣γ̣ω̣ό̣ϲ̣(̣·) κῆ̣
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i 3–4 The spellings ζώδια and ζωδιακόϲ without iota after the omega are
consistently used in CCR, which only uses iota adscript at word endings.

i 13–14 λύρα is omitted between ἐνγόναϲι and καϲϲιέπεια.
i 20 κατηϲτέριϲται or κατεϲτήρικται.
i 23 CCR’s θηρίον appears haplographic alongside the traditional θηρίον, θυτήριον.
ii 15 The reading ἐν rather than ἐπ’ agrees with the correction in LII.
ii 16–17 CCR exhibits an unparalleled word order: κατηϲτεριϲμένων ἀϲτέρων. This

phrase is not followed by eta (= 8) as in Maass’s edition.

Folio 50 recto

δια ̣ η̅ ̣ βο̣ώτηϲ(·) ϲτέ ̣ το̣ϲ· κύ̣ων·̣ ὥϲτ’ εἶναι̣ ̣
φανοϲ· ἐνγόναϲι· τὰ̣ πάντα ζώδια λ̅·
καϲϲ̣ι̣έπεια· ἡνίο τὸν ἀρι̣θ̣μ̣ὸ̣ν ἐκτὸϲ

15 χοϲ· ὄρνιϲ· περϲεύϲ·̣ τῶν ἐπιϲήμων ̣ ἐν̣ ̣
Ὁ δὲ χε̣ι̣μ̣ε̣ρινὸ̣ϲ ̣ τρο αὐτοῖϲ κατ̣ηϲτερι
πικὸϲ πλεῖον ἔχει ϲμένων ἀϲτέρων·
τὸ ϋπὸ γῆν ἧϲϲον οἷον ἐπὶ τοῦ βοώ
δὲ τὸ ϋπὲρ γῆν ἐφ’ ὧι του· ἀρκτ̣οῦροϲ̣·

20 κατη̣ϲ̣τ̣έ̣ρ̣ιϲ̣τ̣α̣ι ̣ζώ ἐπὶ̣ ̣τοῦ ἡνιόχου·
δια ϛ̅ ἠριδανόϲ· ἀρ αἴξ· ἔριφοι·̣ ἐπὶ τοῦ
γώ· uacat κένταυροϲ ταύρου· πλιάδεϲ·
ἐφ’ ὧι θηρίον· ἰχθῦϲ ἐπὶ τῆϲ παρθένου·
μέγαϲ νότιοϲ ἀφα ϲτάχυϲ· προτρυγη

25 νήϲ· uacat ὁ δὲ ἰϲ̣η̣ ̣ τή̣ρ· ἐπὶ̣ τοῦ κυνόϲ·
μερινὸϲ κύκλοϲ̣ ̣ ϲείριοϲ̣· κα̣ὶ εἴ τινα

Table 5

i ii
Τούτοιϲ ὅμοια· uacat Νοϲ ἀπὸ τοῦ ὠρ̣ί̣ω̣ ̣
Ὁ δὲ ζωδιακὸϲ κύκλοϲ νοϲ ἐπιδὴ λαμπρ̣[̣όϲ
ἔχει ζώ̣δ̣ι̣α̣ ̣ ι ̣̅ β ̣̅ κα̣ρ ̣ ἐϲτι οὗτοϲ· τὰ δ’̣
κίνον· λέοντα·̣ παρ ἀπ̣ὸ̣ ̣ το̣ῦ̣ ̣ ζωδ̣ι̣α̣κ̣οῦ

5 θέν̣ον̣·̣ χηλ̣ά̣ϲ· ϲκορ νό̣τ̣ι̣α̣ ̣ πάντα κα[̣τα
πίον̣·̣ το̣ξό̣τη̣ν· λέ̣γ̣(̣εται μέχ)ρι̣ τοῦ ̣
αἰγόκερω̅· ϋδροχόον̣ ̣ ἀντ̣α̣ρ̣κ̣τ̣ι̣κ̣ο̣ῦ̣· εἶ
ἰχθύαϲ· κριόν· (θ’) οὕ̣τ̣ω(̣ϲ) μέ̣τ̣ειϲιν
τα̣ῦρον· δι̣δ̣ύ̣μο̣υ(̣ϲ·) ἐπ̣ὶ̣ ̣τὰ̣ ̣ ἑξ̣ῆ̣ϲ̣·̣ τούτ[̣ω̅

10 ὥϲ̣τ’ εἶναι τὰ πάν οὖν̣ οὕ̣τ̣ω̣(̣ϲ ἐ)χό̣ν̣τω ̣̅
τα ζώδια μ̅ β̅· uacat λοι̣πὸν̣ ̣ με̣τ(αβ)ατέο̅
Εἰϲὶ δὲ καὶ πλάνητεϲ̣ ̣ (ἐ)πὶ̣ (τοὺϲ τέμνο)νταϲ
ἀϲτέρεϲ χωρὶϲ ἡλίου ̣ κύκλουϲ ̣κα̣ὶ τὰ τε
τε καὶ ϲελήνη̣ϲ̣ ̣ μνόμε̣ν̣α̣ ̣ ϋπ̣’̣ αὐτῶ ̣̅

15 ε̅·̣ κρόνοϲ· ζεύϲ· ἄρηϲ·̣ ζώδια· ὁμ̣ο̣ί̣ω̣ϲ̣ δὲ
ἄρ̣η̣ϲ· ἀφροδείτη· ἐπί̣ τε̣ ̣ τὰ̣ϲ̣ ̣ ϲ̅υνανα
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i 5 With Aratus Latinus CCR lacks the gloss ὅ ἐϲτι ζυγόϲ after χηλάϲ. Some
of the other witnesses present such an explanation after παρθένον, but in
different forms: ζυγὸν χηλὰϲ ϲκορπίου (Λ) and χηλὰϲ ἃϲ ζυγὸν
ὀνομάζουϲιν (A P).

i 15–16 Dittography of ἄρηϲ, possibly with the second ἄρηϲ being replaced in
correction by ὁ γ, with breathing, but without overline. There may be up
to two additional letters at the end of i 16.

i 24 The presence of ἀρκτικοῦ is unique to CCR.
i 25 Agrees with A P in adding δή after εἶτα.
i 26 ϗ as an abbreviation for καί is an interpretation of a shape more like Ҍ, with a

possible extension to the lower right.
ii 2 CCR shows agreements with LII: ἐπ<ε>ιδή (with itacism, instead of ἐπεί)

and οὗτοϲ at ii 3.
ii 16 The anomalous overline slightly precedes the second sigma.
ii 17–18 For non-assimilation of ϲυν- in ϲυνκατάδυϲιϲ, cf. 50v i 14 and ii 1–2.
ii 21 CCR seems to have read not καταϲτεριϲμόν ‘instellation’, from καταϲτερίζω,

but καταϲτηριϲμόν ‘establishment, installation’, as if from καταϲτηρίζω.22

Folio 50 verso

(§4) ἑρμῆϲ· uacat τὴν δὲ τολ̣ὰ̣ϲ καὶ τὰϲ ϲυν
τούτων ἐξήγηϲιν καταδύϲιϲ ̣αὐτῶν
ἄρατοϲ πε̣π̣ο̣ί̣ηται ὅπωϲ μηδὲν ϋπο

20 ἀρξάμενοϲ ἀπὸ τῶν̣ ̣ λίπω̣μ̣εν τῶν πρ[̣ὸϲ
ἄρκτων καὶ πε̣ρι τὸν καταϲτηριϲμ[̣όν·
ελθὼ̣ν πάντα̣ τὰ ̣ πλὴν νοητέον το[̣ῦ
βόρεια κυκλόθεν το ὅτι κα̣τ̣ὰ̣ ̣ πλ̣άτο[ϲ
μέχρι το̣ῦ̣ ἀρ̣κτικοῦ ̣ ὁ ἄρατοϲ τὸ̣ν περὶ αὐ ̣

25 ζωδιακ̣οῦ̣· εἶτα δὴ τῶν ̣ λό̣γο̣ν πεποίη ̣
με̣ταβ̣ὰϲ ϗ ἀρξάμε τε̣ ̣ διὰ τοῦ ποιήμα

Table 6

i ii
(Τοϲ μὴ πάντα ἀκριβῶϲ) Ανα̣τ̣ολά̣ϲ̣ ̣ τε̣ ̣ καὶ ϲυ̅ ̣
κα̣τ̣α̣(̣λεξάμε)νοϲ κατ̣α̣δ̣ύ̣ϲ̣ι̣ϲ̣ ̣ἀτάκτωϲ̣ ̣
ἀ(̣λλά τινα παρα) (ὃν τρόπον) ἔϲ̣τ̣ι̣ν
λι̣π(ὼν) ἅπ̣ε̣ρ̣ ̣ ἐπ̣ὶ̣ ̣τῆ̣ϲ̣ ̣ (ἐπὶ τῆϲ ϲφαίρα)ϲ ̣

22 See J. Pàmias and A. Zucker, Ératosthène de Cyrène: Catastérismes (Paris, 2013), lxxiv–lxxv.
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i 23 The smooth breathing on ἔϲτηκεν follows the clear use of οὐκ, not οὐχ.
i 26 διεξέρχεται in the sense ‘recount’ seems preferable to the reading ἔρχεται in

other manuscripts.
ii 2 See 50r ii 18 for the spelling ϲυνκαταδύϲιϲ as a plural.
ii 6–7 Another possible reading is 6 (ἀρκτικὸϲ κύκλο)ϲ ̣ | 7 (τέμνει ζώδια) β̅ βο̣ώ,

treating the most prominent letter at the end of the line as sigma rather than
tau, and holding the signs read as a small εμ as insignificant.

ii 26 The final three letters begin τράχηλον. Indeed, further letters of τράχηλον may
be visible.

FOLIOS 48 AND 53: ARATUS, PHAENOMENA WITH DIAGRAM, AND
CATASTERISM

Folio 48 verso: Aratus, Phaen. 71–4 followed by circular diagram

Four lines of text appear at the top of the page with a diagram underneath.23 Lines 1–3
(Phaen. 71–3) are visible between the lines of overtext. However, line 4 (Phaen. 74) is
almost entirely obscured by overtext. Its letters can therefore only be read tentatively,
especially before the φ of ϲτέφανοϲ. The right margin is lost. Statistical processing
by Easton shows that the diagram consists of four concentric circles in two sets,
which were made using drawing compasses. The radius of the outer circle is 46 mm,
and of the others 43 mm, 33 mm and 31 mm. Since all texts on this bifolium concern

5 ϲφ̣αί̣ρ̣α̣(̣ϲ θεωρεῖται·) (§6) (θεάϲαϲθαι·) ὁ ̣ μὲν̣ ̣
ἐ(γὼ δὲ τὰ παραλελειμ) (ἀρκτικὸϲ κύκ)λο̣ϲ̣ ̣ τέ̣μ̣ ̣
μέν̣α̣ ̣ ϋπ̣’̣ αὐ̣τ̣ο̣ῦ̣ ̣ πρ̣ο̣(̣ϲ) ν(̣ει) ζώ̣δ̣ι̣α̣ ̣ (β̅) βοώ
απ̣ο̣δ̣ώ̣ϲ̣ω̣ ̣ ὅπωϲ μη̣ ̣ το̣υ̣ ̣ἀγ̣κ̣ῶ̣ν̣α̣ ̣ κη̣φ̣έ
δὲν (ἐλλείπηι τῶν) (ωϲ ϲτήθη· οὐκ εἴρηκ)ε ̣

10 πρ̣ὸ̣(̣ϲ τὴν θεωρίαν·) δὲ̣ ̣ π(̣ερὶ τούτου) ἄρ̣α̣το̣ϲ̣·̣
(§5) ’Εγ̣έ̣ν̣ο̣(̣ντο) δὲ̣ ̣ τ(̣ριϲ) ὁ ̣ (δὲ θε)ρι̣νὸϲ τρ̣ο

ϲα̣(̣ὶ ϲτάϲειϲ περὶ) (πικὸϲ τέμ)νε̣ι̣ ζώ̣δ̣ια
ϲυ̣ν̣α̣ν̣α̣τολῶν κα̣ὶ̣ ̣ ι ̣̅ ἡν̣ι̣ό̣χ̣ο̣υ̣ ̣ γό̣ν̣α̣τ̣α̣·
ϲυ̣ν̣κ̣α̣τ̣α̣δ̣ύϲε̣ω̣ν· ὀφ̣ι̣ο̣ύ̣χ̣ο̣υ ὤμ̣ουϲ·

15 οἳ̣ μὲν̣ ̣ γὰρ ἔφ̣αϲ̣α̣ν̣ ὄφεωϲ̣ τρ̣άχηλον·
τὴν πραγμ̣ατίαν ὄρ̣ν̣ι̣θ̣ο̣ϲ̣ ̣κε̣φ̣αλ̣ὴ̣ν̣ ̣
γε̣ν̣έ̣ϲ̣θ̣ε τῷ ἀράτῳ κα(̣ὶ τὸ ὑπαυχένιον)
ἄρχ̣ο̣ν̣τ̣ο̣ϲ̣ ἀν̣ατέ̣λ̣ ϊππο̣υ ὁπλά̣ϲ·̣ περϲέ
λε̣ι̣ν̣ ̣ το̣ῦ ζωδίου· ωϲ ὦμον ἀριϲτερό̅·

20 οἳ̣ δὲ δὴ μεϲοῦντοϲ κνήμ̣ην ἀνδρο
οἳ δὲ ἀπὸ τῆϲ ὅληϲ μέδαϲ·̣ χεῖ̣ρ̣α̣ ̣ δε̣ξ̣ι̣άν·
ἀνατολῆϲ· τοῦτο ̣ διδ̣ύμων κε̣φαλ̣ά̣ϲ̣·
δ’ οὐκ ἔϲτη̣κ̣ε̣ν ἀπὸ καρκίνον μέϲον·
γὰρ ἀρχῆϲ ἕωϲ τε λέοντα παράμεϲον·

25 λευτῆϲ τοῦ ζωδίου πα̣ρ̣ε̣ῖ̣τ̣α̣ι̣ ̣ὀφιούχου
διεξέρχετε τὰϲ ϲυ̅ ὤμ̣ο̣(̣υϲ) ὄφεω̣ϲ̣ ̣ τρά̣ ̣

23 D. Kidd, Aratus Phaenomena (Cambridge, 1997) was consulted for information about the
witnesses for the Phaenomena of Aratus and as a base text for collation.
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Corona Borealis, we interpret this as a depiction of that constellation.24 The lines of the
Phaenomena read thus:

FIGURE 1 Courtesy Museum of the Bible Collection. © Museum of the Bible, 2021.
Image shared under Creative Commons BY-SA 4.0 license, 2022. All conditions
apply. Spectral imaging by the Early Manuscripts Electronic Library and the Lazarus
Project of the University of Rochester. Image processing by Vasilis Kasotakis.

24 For analogies, see Klosterneuberg Codex 685 fol. 72v, Paris BnF Latinus 5239 fol. 216r, Paris
BnF Latinus 5543 fol. 161r, Vaticanus Latinus 643 fol. 187v, Zwettl Codex 296 fol. 87r. All images
are available at https://www.thesaxlproject.com/assets/Uploads/De-signis-caeli.pdf.
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71 We read ἀγαυόν against ἀγαυόϲ in manuscripts M E S. Only traces of the final
letter remain, which are more suggestive of a nu than of a sigma, but nevertheless
could represent either reading.

73 CCR does not allow us to distinguish ὕπο ϲτρέφεται and ὑποϲτρέφεται.
κεκμηότοϲ agrees with manuscripts M E S, against κεκμηκότοϲ in manuscript C.

74 Punctuation in the manuscript. The extract from the Phaenomena ends mid
sentence, being followed immediately below by the diagram.

Folio 48 recto: [Cat.] 5, Corona, followed by astronomical position of Corona Borealis,
continued on Folio 53 verso

We infer from the continuous text between 48r and 53v that they formed the centre
spread of their original quire. Likewise, 51v and 50r, the only other pair which constitute
the central spread of a quire, are flesh sides. These centre spreads fit the typical codex
pattern of consistent alternating pairs of flesh or hair facing pages.25 Although 48r was
initially identified as containing Scholium in Aratum 73, Pàmias subsequently suggested
that this text was a version of Eratosthenes’ [Cat.] 5.26 This text conforms closely to the
form of [Cat.] 5 in the Fragmenta Vaticana.27 Here we have clear evidence of a
connection between the text of Aratus on 48v and the Catasterism on 48r, both of
which concern Corona. The final six lines (ii 21–6) begin a section on astronomical
measurements, which is continued on 53v. This is previously unknown Greek text
showing the integration of astronomical measurements in a bifolium containing
Aratus, Eratosthenes and an illustration. This material has extremely close structural
parallels with measurement material which has survived for constellations which are
treated towards the beginning of Aratus Latinus—namely, Ursa Major, Ursa Minor
and Draco.28 Because this is new material, we give a provisional translation. The text
and understanding of this section emerged out of extended correspondence with
V. Gysembergh and E. Zingg.

Table 7

(71) Αὐτοῦ κἀκεῖνοϲ ̣ ϲτέφανοϲ τ[̣ὸ]ν ἀγαυὸ̣ν̣ ̣ [ἔθηκε
(72) ϲῆμ’ ἔμεναι διόνυϲοϲ ἀποιχομένηϲ ἀριάδ[̣νηϲ
(73) νώτωι ϋπο ϲτρέφεται κεκμηότοϲ εἰδώ[̣λοιο·
(74) νώτωι ̣μὲν ϲτέ̣φ̣ανοϲ πελάει· κεφαλῆ̣ι γ[ε μὲν ἄκρηι

25 In the eastern Mediterranean flesh sides are more commonly the centre spread: E.G. Turner, The
Typology of the Early Codex (Philadelphia, 1977), 56.

26 J. Pàmias, personal communication 5 March 2015.
27 J. Pàmias, ‘Il testo dei Fragmenta Vaticana nella tradizione dei Catasterismi’, in F. Guidetti and

A. Santoni (edd.), Antiche stelle a Bisanzio: Il codice Vaticano greco 1087 (Pisa, 2013), 77–90;
Pàmias and Zucker (n. 22), cxvi–cxviii, 18–19.

28 See Maass (n. 20), 183–9. These parallels were pointed out to us by V. Gysembergh. This
material is identified as derived from Hipparchus in V. Gysembergh, P.J. Williams and E. Zingg,
‘New evidence for Hipparchus’ star catalogue revealed by multispectral imaging’, Journal for the
History of Astronomy 53 (2022), 383–93.
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i 6–7 ἐν τῆι καλουμένηι / ϊδαίαι ‘οn the island (?) called Idaea’: CCR preserves an
otherwise unattested reading that is plausible, not only as an unfamiliar name
for the island of Crete (the scene of the myth: cf. i 14, 17 and ii 1–2),29 but
also as an explanation of the reading of all the manuscripts ΙΔΗΙ (that is,
Ἴδηι), for which Koppiers’s conjecture of Δίαι has been widely accepted.
Greek and Latin stories of the marriage of Dionysus and Ariadne give the
location either as Naxos or as Dia,30 which is either another name for Naxos
or the name of an island near to Crete.31

i 13 The rough breathing is in the manuscript.
i 17 φθῖρε, that is, φθεῖραι.
ii 1 The first letter of this column seems to be both a theta and a nu, one being a

correction of the other, though it is hard to tell which. Presumably, in i 26–ii

Table 8

i ii
[Οὗτοϲ] λ[̣έ]γε̣τ̣α̣ι ὁ ̣ να̣ι ἐκ τοῦ λαβιρύν
τῆ̣ϲ̣ ̣ἀριάδ̣ν̣η̣ϲ̣·̣ διό θου ποιοῦντοϲ φέγ
νυϲοϲ δὲ αὐτὸν εἰϲ γοϲ· uacat ἐν δὲ τοῖϲ ἄ
τὰ̣ ἄϲτρα ἔθηκεν ὅτε ϲτροιϲ ϋϲτερον αὐ

5 τοὺϲ γάμουϲ οἱ θεοὶ τὸν τεθῆναι ὅτε
ἐν τῆι κα̣λουμένηι εἰϲ νάξον ἦλθον ἀμ ̣
ϊδαίαι ἐποίηϲαν αὐ φότεροι ϲημεῖον τῆϲ
τοῖϲ βουλομένοιϲ α<ἱ>ρέϲεωϲ· ϲυνεδόκει
ἐπιφανὴϲ̣ ̣γε̣νέϲθε· δὲ καὶ τοῖϲ θεοῖϲ· φαϲὶ

10 ὧι̣ πρῶτον̣ ἡ νύμ δὲ καὶ τὸν πλόκαμο̅
φη̣ ἐϲτεφανώϲατο ̣ ταύτηϲ εἶναι τὸν φαι
παρ’ ὡρ̣ῶν λαβοῦ νόμενον ϋπὸ τὴν
ϲα̣ καὶ ̣ἀφ̣ρ̣ο̣δίτη<ϲ>· ὁ κέρκον τοῦ λέ̣ο̣ντοϲ·
δὲ̣ τὰ̣ ̣ κρ̣ητικὰ γε̣ Ἔχει δὲ ἀϲτέραϲ ὁ ϲτέ

15 γρ̣αφὼϲ λέγει· ὅτε φανοϲ θ̅ ἐν κύκλωι
ἦλθεν ὁ διόν̣υϲοϲ κειμένουϲ ὧν οἱ̣
πρὸϲ μίνω φθῖρε γ̅ λαμπρότατοί εἰ
βο](υλ)όμε̣νοϲ αὐτὴν ϲιν· οἱ κατὰ τὴν κε
δῶρ]ον δέδωκεν ὧι ̣ φαλὴν τοῦ ὄφεωϲ ̣

20 ἠπ]ατ̣ή̣θη ἡ ἀριάδν̣η̣·̣ διὰ τῶν ̣ἄρ̣κ̣τ̣ω̣ν·
ἡφ]αί̣ϲτου δὲ ἔργον Ὁ ϲτέφανοϲ̣ ̣ἐν̣ τῶ̣(̣ι)
εἶνα]ί ̣φα̣ϲ̣ι̣ν ἐκ χρυ βορείωι ἡμι̣ϲ̣φ̣αι̣ ̣
ϲοῦ] (πυρώ)δο̣υ̣ϲ καὶ ρίωι κεί̣μ̣ε̣ν̣οϲ ̣κα ̣
λί](θω)ν (ἰ)νδικῶν· τὰ μῆκοϲ μὲ̣ν ἐπέ

25 ἱϲ̣τορῖται δὲ δι̣ὰ τού χει μ̊ ̣ θ ̣̅ (καὶ δ̅ʹ) ἀπ̣ὸ̣ ̣
το̣υ τὸν θηϲέα ϲω̣<̣θῆ> τῆϲ α ̣̅ μ̊ τοῦ ϲκορ

29 Steph. Byz. s.v. Κρήτη (κ 217 Billerbeck) notes Idaea as an alternative name for Crete: καλεῖται
δὲ ἡ νῆϲοϲ καὶ Ἀερία καὶ Χθονία καὶ Ἰδαία. Cf. his comments s.v. Ἀερία (α 70 Billerbeck).

30 Cf. Callim. fr. 601 Pfeiffer ἐν Δίῃ· τὸ γὰρ ἔϲκε παλαιότερον οὔνομα Νάξῳ; Hom. Od. 11.325
Δίῃ ἐν ἀμφιρύτῃ; also Ov. Met. 3.636, 3.640, 3.690, 8.174; Ars am. 1.528; Catull. 64.52; Ap. Rhod.
Argon. 4.433–4.

31 Σ Hom. Od. 11.325.
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1 ϲωθῆναι is intended and some confusion has occurred during the movement
between columns.

ii 1–2 The spelling λαβιρύνθου is clear.
ii 25 The abbreviation μ̊ (mu with circlet over it) here and on 53v stands for μοῖραι

‘degrees’.32 The restoration is based on the number suggested by Victor
Gysembergh.

Folio 53 verso: Measurements of Corona Borealis

FIGURE 2 Courtesy Museum of the Bible Collection. © Museum of the Bible, 2021.
Image shared under Creative Commons BY-SA 4.0 license, 2022. All conditions
apply. Spectral imaging by the Early Manuscripts Electronic Library and the Lazarus
Project of the University of Rochester. Image processing by Vasilis Kasotakis.

32 See K. Manitius, Hipparchi in Arati et Eudoxi Phaenomena commentariorum tres libri (Leipzig,
1894), 27 and, for example, Florence BML Plut. 28.39, fol. 8v, last line (references supplied by
Gysembergh).
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Provisional translation of 48r ii 21–53v ii 7

‘Corona [Borealis], lying in the northern hemisphere, in longitude spans 9¼ degrees
from the first degree of Scorpius to 14½ [corrupted from 10¼?] degrees of the same
zodiacal constellation [that is, in Scorpius]. In latitude it spans 6¾ degrees from 49
degrees from the [equatorial] North Pole to 55¾ degrees. Within it, the star [β CrB]
next to the bright one on the Western side leads, occupying half of the first degree of
Scorpius. It lies last towards the East.

The one which is to the East of the bright star…
… 49 degrees from the North Pole. Southernmost [δ CrB] is the third from the bright

one counting towards the East, which is 55¾ degrees distant from the North Pole.’

i 1 Though the initial letter is not enlarged, there appears to be ekthesis and the
initial letter of ii 1 also appears slightly enlarged. We have therefore taken this
as the first line. The word ϲκορπίου was thus spread between 48r and 53v.
The number has also been read as ι̅β̅. The number is thus 14½ or 12½, or,
if μέϲηϲ is taken as subtractive,33 13½ or 11½. A possibility is that ι̅δ̅
μέϲηϲ is corrupted from ι̅ <καὶ> δ̅ʹ μ̊, which allows the addition to work.34

i 4 here and in i 7 and ii 7 represents the manuscript’s symbol, which we take
to mean ½. We infer its meaning not based on the shape of analogies in other
manuscripts but from its position within sequences of numbers from the
greater to the lesser. The number in this line is 6, ½ and ¼, that is, 6¾.

i 13 The number δ̅ is also possible.

Table 9

i ii
Πίου ἕωϲ ι̅δ ̣̅ μέϲ̣η̣ϲ̣ ̣ Τοῦ βορε[ίου] πό[̣λου
τοῦ αὐτοῦ ζωδίου μ̊ μ̅θ ̣̅ · νοτιώτα
κατὰ πλάτοϲ δ’ ἐπ̣έ ̣ τοϲ ̣δὲ ὁ γ̅ ἀπὸ ̣ το[ῦ
χε̣ι μ̊ ϛ̅ κα̣ὶ δ̅ʹ λάμπρου πρὸϲ ἀν[α

5 ἀπὸ μ ̣̅ θ ̣̅ μ̊ ἀπ̣ὸ̣ ̣ τοῦ̣ το̣λὰϲ̣ ̣ἀριθμούμε ̣
βορείου πόλου ἕω̣ϲ̣ νοϲ ὃϲ ἀπέχει τοῦ
μ̊ ν̅ε̅ καὶ δ̅ʹ· πόλου̣ μ̊ ̣ ν ̣ε ̣̅ ϗ δ ̣̅ ʹ
προηγε̣ῖται μὲν γὰρ

No text detected

ἐν αὐτῶι ὁ ἐχόμε
10 νοϲ τοῦ λαμπροῦ

ὡϲ πρὸϲ δύϲιν ἐπέ
χω̣ν̣ ̣ τοῦ ̣ ϲκορπίου
τῆϲ α ̣̅ μ̊ τὸ ἥμιϲυ·
ἔϲχατοϲ δὲ πρὸϲ ἀνα

15 τολὰϲ κε̣ῖ̣τ̣αι̣·
Ὁ δὲ ἐχόμε̣ν̣ο̣ϲ̣ ̣ἐπ̣’̣ ἀν̣α̣ ̣
τολὰϲ τοῦ λάμπρου
ἀϲ̣τ̣έ̣ρ̣οϲ ̣. . .

19–26 Undeciphered text

33 For this usage, see, for example, Hipparchus, In Arati et Eudoxi commentariorum 2.5 passim in
Manitius (n. 32), 186–200.

34 Suggestion of Gysembergh.
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i 14–18 In their extant form these lines are problematic since i 14–15 cannot go with
the preceding lines which have dealt with the most westerly star. The
translation above is thus of a text which is presumed corrupt. Textual
confusion has probably occurred owing to the resemblance of i 14–15 with
i 16–17 (δέ is in second position in both, ἀνατολάϲ in the same position
in both, and ἔϲχατοϲ shares much visually with ἐχόμενοϲ). We expect
here a description of the last star to appear, namely ε CrB, rather than the
easternmost star ι CrB. On the analogy of νοτιώτατοϲ δὲ ὁ γ̅ ἀπὸ τοῦ
λάμπρου πρὸϲ ἀνατολὰϲ ἀριθμούμενοϲ in ii 2–6, we may conjecturally
restore ἔϲχατοϲ δὲ πρὸϲ ἀνατολὰϲ κεῖται ὁ δ̅ ἐχόμενοϲ ὁ ἐπ’ ἀνατολὰϲ
τοῦ λάμπρου ἀϲτέροϲ,35 ‘In last place towards the East lies the one which
is fourth to the East of the bright star.’

ii 8 Underneath the text is a scribal flourish, about three lines in height. Sketch by
Zaman.

Folio 53 recto: nothing recovered

FOLIO 64: NEW MYTHOLOGICAL TEXT AND CATASTERISMS

Based on purely physical considerations it is not possible to determine which of 64r and
64v is to be read first, since it is probably a single leaf, not part of a bifolium. Whereas
most CCR bifolios were recycled intact, with the trimming process producing a wide
inner margin and a narrow or absent outer margin, folio 64 has narrow margins on
both sides of the text intact. It may therefore have been trimmed on both the inner
and the outer edge before reuse. However, the content of 64v does not readily follow
on from 64r, and therefore 64v should be judged as coming first.

Folio 64 verso, new text concerning Hyas

This text concerning the naming of the Hyades after their brother Hyas ranges from the
exceedingly clear to the currently obscure in quick succession. Column i lines 5–8 are
sufficiently clear to indicate the subject matter. Column i and the name Hyas (υἵαϲ),
though not fully visible in i 4, are restored on the basis of the close parallel in the
story attributed to Musaeus in Hyginus’ De astronomia 2.21: quod earum Hyas fuerit
frater, a sororibus plurimum dilectus; qui cum uenans a leone esset interfectus, quinque
de quibus supra diximus lamentationibus assiduis permotae dicuntur interisse.36

35 Conjecture originally suggested by Gysembergh.
36 G. Viré, Hygini De astronomia (Stuttgart and Leipzig, 1992), 64, which notes the variant

spellings for Hyas: Yadis (R), Hiades (P), Yas (Rcorr), Hias (Pcorr). See also Musaeus F88 in
A. Bernabé, Poetae epici Graeci: Testimonia et Fragmenta. Pars II Fasciculus 3 (Berlin and
New York, 2007), 45–7.
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Translation

Column i [It is said that] of these [Hyades] one brother having grown up with them—a
fair name Hyas—was loved by all [his sisters]. But becoming a hunter, he was
destroyed by a lion. Him therefore five of them through night toil… of their
lamentations [perished].
…

Column ii… the one that was born. [It is said that Zeus] pitied them and in the heavens
established a memorial for the five [sisters]. The same number of stars bear the name
Hyades because of the designation of their […] brother.

Comment

i 3–4 ἀγανόν is highly uncertain, as it is generally found in poetry and is awkward as
an adjective with an accusative of respect, though it is elsewhere used in the
context of mortality in a hunting context. Another possibility is to read
αθανον by parablepsis for ἀθάνατον. υἵαν ‘Hyas’ is a reading suggested by
Zingg.

i 8 Our translation treats τοῦτο̅ as an object and therefore assumes that subsequent
lines contain a verb. Another possibility is that τουτο̅ is for the feminine plural
τούτων, referring to the sisters.

i 9–10 διά could also be λία̅. The restoration νυκτερ<ε>ίαϲ, taken to refer to night
toil, is not fully satisfactory, and a variety of lexemes beginning νυκτερ- or
διανυκτερ- would render sense. As all dotted letters are uncertain, there are
further possibilities.

ii 7 Much of this line is uncertain and if this interpretation is correct, the letters are
more compressed than other lines.

ii 9 To judge from traces, the line may end with the same word which we have
hesitantly transcribed as ἀγανόν in i 3.

Table 10

i ii
Τούτων δὲ ἀδελφὸ̅ Τὸ γεννώμ̣ενον
ἕνα ϲυ̣ναυξηθέν οἰκτίραντα κα̣ὶ̣ ̣
τα ἀγ̣α̣νὸν ὄνομα ἐν τῷ οὐρανῷ μν̣ῆ̣ ̣
υἵ̣αν ϋπὸ̣ ̣ παϲ̣ῶ̣ν̣ ̣ μα̣ ̣ αὐτῶν κατα

5 ἀγ̣απηθῆνε γενό ̣ ϲτ̣ηϲά̣με̣ν̣(̣ον) τα̣ῖ̣ϲ̣ ̣
μενον̣ δὲ φιλοκϋ ε̅· ϊϲαρίθμουϲ ἀϲ̣τ̣έ̣ ̣
νηγον ϋπὸ λέοντοϲ ραϲ διακαλέϲ̣αι ̣ϋά̣ ̣
ἀπολέϲ̣θαι· τοῦτο̅ δαϲ διὰ τὴν τοῦ ἀ ̣
οὖν τὰϲ μὲν ε̅ δι̣ὰ δελφοῦ (…)

10 νυ̣κ̣τερί̣α̣ϲ̣ ̣ε (…) προϲ̣η̣γορ̣(ίαν)
τῶν θρήνων εφ̣ω undeciphered text

12–24 undeciphered text undeciphered text
25 undeciphered text ϲα̣ϲ̣ ̣ undeciphered text
26 τὰϲ πά̣ϲ̣α̣ϲ̣ ̣undeciphered text undeciphered text
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Folio 64 recto: [Cat.] 14 and 23, Taurus and Pleiades

The collocation of Taurus and Pleiades is found in the Latin tradition of Hyginus but not
in other Greek manuscripts of Eratosthenes. The wording here shows both significant
alignments with and differences from existing traditions, including additional material,
for example text with analogies to Anonymous II at i 19 and the longer explanation for
the presence of seven stars in ii 3–7.37 Since this section is already dealing with the
positions of the stars in Taurus, we must assume that the mythology of Taurus preceded
64v and also that the treatment of Taurus and its associated constellations (Pleiades and
Hyades) continued onto the page following 64r. Thus Taurus and associated material
occupied at least four sides.

Table 11

i ii
Ἐφ’ ἑκατέρων λαμ Ϲύμβολον αἳ ἦϲαν
πρότερον· ἐπὶ τῆϲ ἑπτὰ τὸν ἀριθμό̅·
ἀριϲτερᾶϲ α̅· ἐφ’ ἑ διὸ καὶ ἑπτάϲτερο ̣̅
κατέρων̣ ̣ τῶν̣ ὀφθαλ καλῖτε οὐχ ὁρῶν

5 μῶν α̅· ἐπὶ τοῦ μυ τε ̣ δὲ ̣ἀλ̣λὰ ἓξ ὧν ὁ ̣
κτῆροϲ α̅· οὗ̣τοι̣ ϋά ἕβδο̣μοϲ ̣ἀμα̣υ̣ρόϲ ̣
δεϲ̣ λέγοντε· ἐπϊ δὲ ἐϲτιν ϲφόδ̣ρ̣α̣·̣ τὸ δὲ
τοῦ ἀριϲτεροῦ γόνα αἴτιον δι’ ὃ τοῦτ’ ἔ ̣
τοϲ̣ ̣α ̣̅ · ἐπὶ δὲ τῆϲ χη ϲτιν οὕ̣τω̣ ̣ πω̣ϲ λέ̣ ̣

10 λῆϲ̣ ̣α ̣̅ · ἐπ̣ὶ τοῦ δεξι ̣ γετ̣ε̣·̣ τὰ̣ϲ̣ ̣γὰρ ἓξ θε̣ ̣
οῦ γόνατοϲ α̅· ἐπὶ οῖϲ ̣φηϲιν μι̣γ̣ῆ̣νε·
τῆϲ χηλῆϲ α̅· τρα τὴν̣ δὲ μίαν θνητῶ̣ι̣·̣
χήλ̣ο̣υ̣ ̣ β ̣̅ · ἐπὶ τῆϲ τρ̣ῖϲ̣ ̣μὲ̣ν̣ οὖν μι̣γ̣ῆ̣ ̣
ῥάχ̣ε̣ω̣ϲ ̣γ ̣̅ τὸν ἔϲχ̣α ̣ νε διεί ἠλέκτρα̣ν̣ ̣

15 τον λαμπρόν·̣ ἐξ ἧϲ δάρδανοϲ·
ἐπὶ τὴν κο̣ιλ̣ί̣α̣ν μαῖ̣α̣ν̣ ἐξ̣ ̣ἧϲ̣ ̣ἑρμῆ̣ϲ̣·̣
α̅· ἐπὶ̣ ̣το̣ῦ̣ ̣ (ϲτ)ήθ̣(̣ουϲ) ταυγέτην ἐξ ἧϲ
α̅· τοὺϲ̣ ̣πά̣ντα̣(̣ϲ ι̅η̅·) λακεδέμων· πο̣ϲε̣ι̣
Ἐ̣πὶ̣ ̣τῆ̣ϲ̣ ̣ἀπ̣οτ̣ομ̣ῆ̣ϲ̣ ̣ δόνι δὲ δύο ἀλκυό

20 τοῦ ταύρου τῆϲ κα νην ἐξ̣ ἧϲ̣ ὁ ̣ ὑριεὺϲ
λουμέ̣νηϲ ̣ῥάχεωϲ̣ ̣ἡ ̣ ἐγένετο· κελα̣ι̣ν̣ὼ̣
πλ̣ε̣ι̣[̣άϲ] ἐϲ̣τ̣ιν· ϲυ̣νη̣γ̣ ̣ ἐξ ἧϲ λύκοϲ̣(̣·) ϲτ̣ε̣ρ̣(̣ό)
μέ]νη(ϲ δ’) αὐτ̣ῆ̣ϲ̣ ̣εἰϲ ̣ πη δὲ ἄρε̣ι ἐξ̣ ἧϲ οἰ
ἀϲ]τέραϲ̣ ̣ ζ̅· λέγο̣υϲι νόμαοϲ ἐγένετο·

25 εἶν]αι̣ ̣τ ̣ῶ̣ν̣ ̣ἄτ̣λ̣α̣ν̣τ̣ο̣ϲ̣ ̣ μερόπη δὲ ϲιϲύφωι
θυγ](ατέ)ρω̣(̣ν) possible text ϲὺν ̣ θν̣η̣τ̣ῶι διόπερ

37 For Anonymous II, see Maass (n. 20), 212–13.
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i 2 The punctuation appears mistaken.
i 6–7 Possibly ϋάδαϲ was corrected to ϋάδεϲ.
i 12 Preposition appears to be missing.
i 15 This line is read as having atypically few letters, but further text may be present.
i 21 It is uncertain whether the article is present.
i 22 Letters are lost in a tear in the manuscript.
ii 3 The presence of the final supralineal stroke on ἑπτάϲτερο̅ is uncertain, but this

appears more likely than ἑπτάϲτεροϲ.
ii 5 The syntax is awkward. ζ̅ may have been omitted between δέ and ἀλλά.
ii 11 CCR most probably reads φηϲιν with L, not the plural φαϲιν of E, but it is

possible that it has both readings with alpha or eta overlayed on the other as
a correction.

ii 19 Reading ποϲειδόνι for ποϲειδῶνι.
ii 22 CCR supports Heyne’s conjecture λύκοϲ against λεῦκοϲ in E.
ii 26 CCR supports Kiesslingius’s conjecture διόπερ. In the lower margin, set to

the left, there appears to be a diagram consisting of lines and small triangles,
which, if contemporary with the rest of the underwriting, might be the horns
of Taurus. The diagram, however, is surprisingly flattened relative to the
other two known diagrams in CCR and this, combined with its position in
the margin, may suggest that it is not part of the initial astronomical work.
Sketch by Zaman.

FOLIOS 52 AND 49: ARATUS, PHAENOMENA, A DIAGRAM AND
UNDECIPHERED TEXT

We do not know the distance between these folios in the original codex, but we note that
both known sides feature aquatic entities. We tentatively order them 52r, 52v, 49r, 49v,
so that the creature we identify as Delphinus would be nearer to the part of Aratus’ poem
which follows the section on 52r. In our provisional reconstruction (see Diagram 2
above) folio 49 comes after folio 54, but it is treated here in order to keep its treatment
next to that of folio 52, with which it is physically connected.

Folio 52 recto: Aratus, Phaen. 282–99

The top and left margins are preserved (in relation to the undertext), but the right-hand
side of the folio has been trimmed with the result that the ends of the lines have been
lost. In addition, in the upper lines the writing becomes less legible towards the right-
hand side. The text ends about three quarters of the way down this page and its ending
appears to be marked with a paragraphos. Above the top line, there is a fingerprint
which we presume to be ancient. The tau at the start of line 282 is about twice as
large as the rest of the letters. Thus the beginning of a new section coincides with a
new page in the manuscript, as well as with the paragraphing of Kidd’s edition. The
codex is the earliest witness for these lines of the Phaenomena except for a scholium
to line 294 preserved in P.Berol. 5865 (fourth century).38 CCR agrees with the

38 Discussed by R. Luiselli in G. Bastianini, M. Haslam, H. Maehler, F. Montanari, C. Römer,
Commentaria et lexica Graeca in papyris reperta (CLGP), Pars 1, Vol. 3 (Berlin, 2011), 60–96.
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manuscripts against Stobaeus (293 and 296) and vice versa (294, twice) and most often
agrees with manuscript E (284, 291 and 293); 297 is the only example of a disagreement
with E.

FIGURE 3 Courtesy Museum of the Bible Collection. © Museum of the Bible,
2021. Image shared under Creative Commons BY-SA 4.0 license, 2022. All
conditions apply. Spectral imaging by the Early Manuscripts Electronic Library and
the Lazarus Project of the University of Rochester. Image processing by Vasilis
Kasotakis.

NEWLY DISCOVERED ILLUSTRATED TEXTS OF ARATUS 525

https://doi.org/10.1017/S0009838822000726 Published online by Cambridge University Press

https://doi.org/10.1017/S0009838822000726


1 (282) Reading μεταϲκαίροντα with the direct manuscript tradition. Since the text
in the codex is not accented, it does not provide evidence in relation to
Martin’s division as μετὰ ϲκαίροντα.

3 (284) CCR has τάνυται with E in ras S, against τετάνυϲται in M and τετάνυται
in P. The reading in CCR requires hiatus at the caesura (cf. 287, though
not at the caesura, 292, and 296, which involves an initial digamma).
The reading of M requires elision of -αι, which is possible in Aratus
(for example 293).

5 (286) With ἲϲ τρέπετ’ ἠε[λίοιο] CCR supports the earlier position of ἴϲ, as
conjectured by Grotius and adopted by Kidd, against the readings
transmitted by the manuscripts: ἵνα τρέπετ’ ἠελίοιο M* S; ἵνα τρέπετ’
ἠελίοιο ἴϲ M2; ἵνα τρέπετ’ ἠελίου ἴϲ E; ἵνα τε τρέπετ’ ἠελίου ἴϲ A.

10 (291) ἔλθοι with E S, against ἔλθοιϲ M.
11 (292) ἐπιρήϲϲουϲι displays simplification of geminate -ρρ-, but metre shows that

-ρρ- is required.
12 (293) ϲυμφέρετ’ with the direct manuscript tradition against ἐμφέρετ’ in

Stobaeus. τότε δὲ with M E, against τότε δὴ S, and τὸ δέ τοι V.
13 (294) μαλκῑ́οντι with Stobaeus, against μαλκιόωντι of the codices. κακώτατον,

again with Stobaeus, against κακώτερον of the codices.
15 (296) κολυμβίϲιν uniquely, and problematically, as an adjective, with

the direct manuscript tradition, against the adjective κολυμβάϲιν of
Stobaeus.

16 (297) πολλάκιϲ with S, against πολλάκι δ’ in M and E.

Table 12

(282) Τὸν δὲ μεταϲκαίροντα δύ’ ϊχθύεϲ ἀμ̣φ̣[̣ινέμονται
(283) ϊππον πὰρ δ’̣ ἄρα ̣ (οἱ κε)φα̣λῆι̣ ̣χεὶρ ̣ ϋδ̣ρ̣ο̣[̣χόοιο
(284) δεξιτερὴ τάνυται ὁ δ’ ὀπίϲτεροϲ̣ αἰ̣γ̣ο̣[̣κερῆοϲ
(285) τέλλ̣ε̣τ̣αι· αὐτὰρ ὅ γε πρότεροϲ κ(̣αὶ) νε̣ι̣[̣όθι μᾶλλον
5 (286) κέκλιται αἰγόκερωϲ ϊνα ἲϲ τρέπετ’ ἠε[̣λίοιο
(287) μὴ κείνωι ἐνὶ μηνὶ περικλύζοιο θα[λάϲϲηι
(288) πεπταμένωι πελάγ̣ε̣ι κεχρημ̣ένοϲ(̣·) οὔ[̣τε κεν ἠοῖ
(289) πολλὴν πειρήνειαϲ̣ ἐπεὶ τα̣χ̣ι̣ν̣ώ̣τ̣α̣[̣ταί εἰϲιν
(290) οὔτ’ ἄν το̣ι̣ ̣νυκτὸϲ ̣πεφοβη̣μ̣έ̣ν̣ω̣ι̣ ̣ἐγ̣[̣γύθεν ἠὼϲ
10 (291) ἔλθοι καὶ μάλα πολλὰ βοωμ̣έ̣ν̣ωι οἱ̣ ̣δ’̣ ἀλ[̣εγεινοὶ
(292) τῆμοϲ ἐπιρήϲϲουϲι νότο̣ι̣ ̣ὁπότ’ αἰγ̣(̣ο)κε̣[̣ρῆι
(293) ϲυμφέρετ̣’ ἠέλιοϲ τότε (δ)ὲ ̣ κρύοϲ ἐκ δι(όϲ) [ἐϲτι
(294) ναύτηι ̣μαλκίοντι κακώτατον ἀλλὰ κ[αὶ ἔμπηϲ
(295) ἤδη πάντ’ ἐνιαυτὸν ϋπὸ ϲτείρηϲι̣ θάλα[̣ϲϲα
15 (296) πορφύρει· ἴκελοι δὲ κολυμβίϲιν ̣αἰ̣θ̣υίη[̣ϲι
(297) πολλάκιϲ ἐκ νηῶν πέλαγοϲ π(̣ε)ριπαπτα̣[̣ίνοντεϲ
(298) ἥμεθ’ ἐπ’ αἰγιαλοὺϲ τετραμμ(έ)νο̣ι(·) οἱ̣ ̣δ’̣ ἔτ̣ι π[̣όρϲω
(299) κλύζονται· ὀλίγον δὲ διὰ ξ(ύ)λον ἄϊδ’ ἐρύ[̣κει

>—
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Folio 52 verso: nothing recovered

Folio 49 recto: contains undeciphered text

To date no clear words have been recovered, but there is at least some prospect of future
decipherment for this page.

Folio 49 verso: drawing of aquatic creature

Statistical processing of the images of 49v by V. Kasotakis resulted in Independent
Component Analysis images which show that this page contained a line drawing of
an aquatic creature. Although the aquatic creature is upside down in relation to the
Syriac overtext, that was not the original orientation of the drawing as a whole.
Since the text on the conjugate folio (52r) is also upside down in relation to the
Syriac overtext, we know that the bifolium was rotated 180° prior to reuse and thus
that the drawing originally represented an upright aquatic creature. When rotated to
its original position it is on the left-hand half of the page with its tail rising to the
right. The creature faces away from the manuscript’s binding with its mouth in the
outer margin and preserved intact. No traces of a label or other text have been recovered.
The seven or more groups of four dots which show up clearly in the image are not part
of the same layer, but are punctuation in red ink accompanying the Syriac upper writing.
This may suggest that the aquatic creature, which is only visible after digital processing,
is also in red ink.

This drawing bears a remarkable resemblance, both in its form and in its orientation,
to a drawing labelled δελφῒν on folio 306v of the fourteenth-century Codex Vaticanus
Graecus 1087, the earliest manuscript hitherto known of the Fragmenta Vaticana of the
Catasterisms. Space above the image is sufficient for the text of Phaen. 316–18
concerning Delphinus, or possibly for 316–21, which would follow Phaen. 282–99
which was identified on 52r, the conjugate folio of this bifolium.

FOLIOS 47 AND 54: CATASTERISMS

Folio 47 verso: unidentified Greek text

No continuous sequences of words have been recovered, but like the majority
of other material recovered, this appears to be a Greek text in two columns of about
twenty-six lines.

Folio 47 recto: [Cat.] 27, Capricorn

It is noteworthy to find the Catasterism of Capricorn in CCR, because Capricorn is
mentioned three times in the passage of the Phaenomena preserved on 52r (lines 284,
286 and 292). These are, of course, not the only references to Capricorn in Aratus, but
they are a cluster of references and the first in the Phaenomena. This confirms the
close connection between elements of the Phaenomena and the Catasterisms also seen
on folio 48. The left margin has been trimmed but without loss of Greek undertext.
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i 1–2 Reconstruction of dotted letters is particularly uncertain.
i 3 There is probably insufficient space for δέ after ἐκείνου, though its absence is

not certain.
i 10 The spelling κρητηκά for κρητικά seems likely, as the crossbar of the second

eta appears visible.
i 19–22 Traces of letters are visible and it seems likely that the text here was longer

than has otherwise been preserved in the Greek tradition. See, for instance,
Hyg. Poet. astr. 2.28.

i 26 There is no space between ἔθηκεν and τήν and therefore the corrector has
added καί immediately above them.

ii 17 The reading οὐρᾶϲ rather than οὐραίου is possible, but fits the space less
well.

ii 19 κ̅β̅ is also possible.

Folio 54 verso: [Cat.] 30, Aquila and measurements

Though most of column ii is undeciphered, the use of ἐπέχει ‘spans’ and ἀπέχει ‘is
distant’ (lines 1 and 7) as well as their position in relation to the catasterism suggest

Table 13

i ii
(Οὗ)τό̣ϲ̣ ̣ἐϲ̣τ̣ι̣ ̣μὲ̣(̣ν ὅ) Αἶ̣γ̣α̣ ̣ τὴν̣ μη̣τέρ̣α̣·̣
(μοιοϲ) τῶ̣ι̣ αἰγίπαν(ι·) διὰ δὲ τὸν̣ ̣κό̣χ̣λ̣ο̣ν̣
(ἐ)ξ ̣ἐκ̣ε̣ί̣ν̣ο̣υ̣ ̣ γέ̣γ̣ο̣νε̣ ̣̅ εὑρεῖν ἐν θαλάϲϲη̣ι̣ ̣
ἔχ̣ε̣ι̣ ̣(δὲ) θηρίου ̣ τὸ παρ̣ά̣ϲ̣ημ̣ο̣ν̣ ̣ οὐρ̣ὰ̣ν̣ ̣

5 κάτω ̣ καὶ κέρατα ἐπὶ ἰχθύοϲ ἔχει· uacat
τῆ̣ι̣ ̣κε̣φ̣αλῆι(·) ἐτιμήθη ̣ Ἔχει δ’ ἀϲτέραϲ ἐφ’ ἑκα̣ ̣
δὲ̣ ̣ δι̣ὰ̣ ̣ τὸ ̣ ϲύ̣ν̣τ̣ρο̣φ̣ο̣ν̣ ̣ τέρω̣ι τῶ̣ν κε̣ράτω̅
εἶναι τῶ̣ι δι̣ὶ̣ ̣κα̣θ̣α̣ ̣ αὐτο̣ῦ̣ α̅ ἐπὶ ̣το̣(ῦ μυ)
πε̣ρ̣ ̣φηϲὶν ἐπιμε κτῆροϲ α̅ λα̣μπρό̅·

10 νί̣δηϲ ὁ τὰ κρη̣τ̣η̣κ̣ὰ̣ ̣ ἐπ̣ὶ̣ ̣τῆ̣ϲ̣ ̣κε̣φ̣α̣λ̣ῆ̣ϲ̣ β ̣̅ ·
ἱϲ̣τ̣ορῶν ὅτι ἐν τῆι̣ ̣ ϋπὸ τὸν̣ ̣ τρ̣ά̣χ̣η̣λ̣ο̣ν̣ ̣α ̣̅ ·
ἴδ̣η̣ι ϲυνῆν αὐτῶι ἐπὶ τοῦ ϲτήθουϲ β̅·
(ὅ)τε ἐπὶ τοὺϲ τιτᾶναϲ ἐπὶ τοῦ ἐμπροϲθίου
ἐϲτρατ̣εύετο̣(̣·) οὗ̣τ̣(̣οϲ) ποδὸϲ̣ ̣ α̅· ἐπ’ ἄκρου

15 δοκεῖ εὑρε̣ῖν τὸν αὐτοῦ α ̣̅ · ἐπὶ ῥά̣χ̣ε̣ω̣ϲ̣ ̣
κόχλον̣ ̣ ἐν̣ ὧι ̣τοὺϲ ̣ ζ̅· ἐπ̣ὶ̣ ̣γα̣ϲ̣τ̣ρ̣ὸ̣ϲ̣ ̣ε ̣̅ ·
ϲυμμ̣ά̣(̣χουϲ καθώ) ἐπὶ οὐ̣ρ̣α̣ί̣(̣ου) β ̣̅
πλ̣ι̣(̣ϲ)ε ̣ δι̣ὰ̣ ̣ . . . λα̣μ̣π̣(̣ρούϲ· τοὺϲ πάν)
undeciphered text τα̣ϲ̣ ̣ κ̅δ ̣̅ · undeciphered text

20 undeciphered text αἰγ̣όκ̣ερω̣(ϲ) undeciphered text
undeciphered text 3–4 letters εω undeciphered text
undeciphered text 3–4 letters υκ undeciphered text
ὃ ̣ οἱ ̣τι̣τ̣ᾶ̣ν̣ε̣ϲ ἔφυγο̅· undeciphered text
πα̣ρ̣α̣λ̣α̣β̣ὼ̣ν δὲ̣ ̣ τὴ̅ undeciphered text

25 ἀρ̣χὴν ̣ ἐν̣ ̣ τοῖϲ ̣ἄϲ̣τ̣ρ̣ο̣ι̣ϲ̣ ̣ undeciphered text
αὐ̣τὸν̣ ̣ ἔθ̣η̣κ̣ε̣ν̣ ̣ κα̣ὶ̣ ̣ τὴ ̣̅ undeciphered text
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that this column contains measurements of Aquila analogous to those of Corona on
folios 48r and 53v.

i 1 It is not certain that this is indeed the first line of text. It has not been possible to
count 26 lines of text on this page.

i 7–8 Compare Anonymous II ἀετὸν αὐτῶι φανῆναι θύοντι κτλ.39

Folio 54 recto: [Cat.] 29, Sagitta

The left (outer) margin has been lost through trimming of the bifolium for reuse.
However, it seems that almost no text was lost when the bifolium was trimmed, as
the degree of continuity evident in κε̣ραυνὸν ἐργαϲα|μένουϲ in i 6–7 illustrates. The
kappa at the start of line 6 is only slightly damaged, but the mu at the start of the
next line remains intact. The order of the Catasterisms in CCR differed here from
the traditional ordering. Since 54v preceded 54r in the Greek codex (the bifolium
was not rotated prior to rewriting), [Cat.] 30 must have preceded [Cat.] 29.

Table 14

i ii
Δὲ καὶ γενόμενον ὃϲ ἐπέχει τοῦ
ἐν ἡλικίαι τὴν τῶ ̣̅ undeciphered text
θε̣ῶ̣ν̣ ̣ βα̣ϲ̣ι̣λ̣ε̣ί̣α̣ν̣ ̣κα̣ ̣ undeciphered text
τα̣ϲχεῖν· ἐξ̣ο̣ρμῶν undeciphered text

5 τοϲ δ’ ἐκ τῆϲ νάξου τεροϲ το undeciphered text
ἐπὶ τοὺϲ τιτᾶναϲ 4 letters ατω undeciphered text
ἀετὸν φανῆναι ὃϲ ἀπέχει ἀπ undeciphered text
αὐτῶι θύοντι· τὸν undeciphered text
δ’̣ οἰ̣ω̣νιϲάμενον ἱε̣ ̣ undeciphered text

10 ρὸν αὑτοῦ ποιήϲαϲ ̣ undeciphered text
θε̣(̣·) δι̣ὰ̣ ̣ το̣ῦ̣τ̣ο̣ ̣ τῆ̣ϲ̣ ̣ undeciphered text
ἐν̣ ̣ το̣ῖ̣ϲ̣ ̣ἄϲ̣τ̣ροιϲ̣ τι undeciphered text
μῆ̣ϲ ἀξι̣ω̣θ̣ῆνε̣·̣ undeciphered text
Ἔ̣χε̣ι̣ ̣δὲ̣ ̣ἀϲ̣(̣τέρα)ϲ ̣ δ̅ ̣ undeciphered text

15–26 undeciphered text undeciphered text

Table 15

i ii
Τ]οῦτό ̣ ἐϲ̣τ̣ι̣ν̣ ̣ βέλ̣ο̣ϲ (Ἡ)ρ(̣ακλείδηϲ ὁ πον)
τ]οξι̣κὸν̣ ὅ ̣φα̣σι̣ν εἶ τικόϲ φη̣ϲιν ἐν τῶι̣
να̣ι ἀπό̣λ̣λ̣ω̣νο̣(̣ϲ) ὧι περὶ δικαιοϲύνηϲ·
το̣ὺϲ κύ̣κ̣λ̣ω̣πα̣ϲ̣ ̣ἀ ̣ ὅθ̣ε̣ν̣ (εἰϲ τὰ ἄϲτρα)

5 νε̣ῖ̣λ̣ε̣ τοὺϲ ̣ τῶ̣ι διὶ τέ̣θ̣ε̣ι̣(̣κε τὸ βέλοϲ ὁ)
κεραυνὸν ἐργαϲα ̣ ἀπόλ̣(̣λων) εἰϲ (ὑπό)

39 Maass (n. 20), 244.
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CONCLUSION

CCR10 appears to contain closely connected folios from a single codex consisting of
a Proemium to the Phaenomena, single-column parts of Aratus’ Phaenomena, and
related parts of Eratosthenes’ Catasterisms, with illustrations, and some astronomical
measurements. It is provisionally dated to the fifth or sixth century and contains
numerous textually significant readings. It confirms Martin’s hypothesis of an integrated
Φ Edition of Aratean and Eratosthenic material in Greek and points to the inclusion
within at least some Φ Editions of astronomical measurements with parallels in
Aratus Latinus. Given the extent and range of the surviving material, it is reasonable
to suppose that the astronomical folios of CCR once belonged to a manuscript which
contained large parts or all of the Phaenomena and the Catasterisms, numerous
illustrations and further astronomical material besides. The serious level of erasure
during the palimpsesting process presents difficult challenges even for a large-scale
collaborative decipherment, but there remains the prospect that the foundation of this
initial article can lead to further decipherment in the future. Nevertheless, significant
challenges remain as hair sides have proven particularly resistant to decipherment and
pages with essentially known text have proven easier to read than those for which we
have no guide. The manuscript requires further research, both to correct the inevitable
missteps taken when a palimpsest is first deciphered, and to expand on the readings
offered here. It also calls for a fresh evaluation of the Aratean and Eratosthenic textual
traditions. Methods of processing images continue to improve, and therefore there is the
likelihood that more of the undertext will be read in the future. Since the manuscript
appears to come from St Catherine’s Monastery in Sinai, where eight pages with the
same overwriting are known to exist (albeit with Aramaic undertext) and numerous

μένουϲ̣(̣·) οὓ̣ϲ ̣ἀν̣ε̣ῖ̣ μν̣η̣μ̣α̣ ̣ (τῆϲ ἑαυτοῦ μά)
λε̣ν δι’ ἀϲ̣κ̣λ̣η̣π̣ι̣ό̣ν̣·̣ χηϲ καταϲτερίϲαϲ
ἔκ̣ρυψε̣ ̣ δὲ̣ ̣αὐ̣τ̣ὸ̣ ̣ Ἔ̣χε̣ι̣ (δὲ ἀ)ϲτ̣έ̣ρ̣α(ϲ δ̅)

10 ἐν̣ ϋπερβ̣ο̣ρ̣ε̣ίοι̣ϲ̣ ̣ ἐπὶ̣ τ(οῦ ἄκρου) α ̣̅
(ο)ὗ ̣ ὁ ̣ ναὸϲ ὁ ̣ πτέρινοϲ̣·̣ undeciphered text
λέ̣γεται πρότερον̣ ̣ undeciphered text
ἀν̣εν(ηνέχθαι ὅ)τε̣ ̣ undeciphered text
το̣ῦ φ(όνου αὐ)τ(̣ὸν) undeciphered text

15 ὁ ̣ ζε̣ὺ̣ϲ̣ ἀπ̣έ̣(̣λυϲε καὶ) undeciphered text
ἐπ̣α̣ύ̣ϲ̣α̣(̣το τῆϲ παρὰ) undeciphered text
ἀδ̣μ̣ή̣τ̣ω̣ι̣ ̣λα̣τ̣ρ̣ε̣ί̣α̣ϲ̣ ̣ undeciphered text
(περὶ ἧϲ λέγει εὐρι) undeciphered text
(πίδηϲ ἐν τῆι ἀλκή) undeciphered text

20 (ϲτιδι·) δοκεῖ τότε undeciphered text
ἀνα(κομ)ιϲθῆναι undeciphered text
ὁ ̣ ὀϊ̣ϲ̣τ̣ὸ̣ϲ̣ ̣ (μετὰ) τῆ̣ϲ̣ ̣ undeciphered text
κα̣ρποφ̣ό̣ρ̣ο̣υ̣ ̣ undeciphered text
(δήμητ)ρο̣ϲ̣ ̣ (διὰ) undeciphered text

25 το̣ῦ̣ ̣ἀέ̣ρ̣ο̣ϲ̣·̣ ἦν̣ ̣ (δὲ) undeciphered text
(ὑπερ)με̣γ̣έ̣θ̣η̣ϲ̣ ̣ (ὡϲ) undeciphered text
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other palimpsests, there is also the prospect that further parts of the same astronomical
undertext will be identified as the palimpsests of St Catherine’s are further investigated.
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