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NEWLY DISCOVERED ILLUSTRATED TEXTS OF ARATUS AND
ERATOSTHENES WITHIN CODEX CLIMACI RESCRIPTUS*

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 Il Proemium to Aratus’ Phaenomena, parts of
Eratosthenes’ Catasterisms, Aratus’ Phaenomena lines 714 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 ® Edition, postulated as ancestor of the
various Latin Aratea.
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* The authors are grateful to many people for their assistance in bringing these texts to publication
and, in particular, to the sponsors of the research—namely, Museum of the Bible, Washington, DC,
and its founders, the Green family of Oklahoma City. Simeon R. Burke, Elspeth R. Darley, Jamie
Klair and Jacob L. Madin were undergraduate students when they identified key texts while doing
internships at Tyndale House, Cambridge. Together with Anne Burberry, Filip Sylwestrowicz and
Douglas Thomas, students who joined the team later, they contributed hundreds of hours to the
decipherment of the palimpsest. Christian Askeland, Michael Holmes, Brian D. Hyland, Bethany
Jensen, Lauren McAfee, Jerry Pattengale, Daniel Stevens, Amy Van Dyke and Jonathan Wilken
have supported the project in many ways. Various stages of imaging have contributed to our
understanding of the manuscript: multispectral imaging by Alexander Kovalchuk, Joy Giroux and
Lindy Johnson (2010); colour scans by Sarah Zaman (2010); multispectral imaging by Gene Ware
(2010); colour photography by Ardon Bar-Hama (2012) and Brittney Brown (2013); Reflectance
Transformation Imaging by Bruce Zuckerman, Ken Zuckerman and Marilyn Lundberg of the West
Semitic Research Project (2013); multispectral imaging of select folios by Gregory Heyworth and
the Lazarus Project (2015); in 2017 the Early Manuscripts Electronic Library and the Lazarus
Project captured and provided the most recent processed images which took decipherment to a new
level. Their team consisted of Di Bai, Ken Boydston, Helen Davies, Josephine Dru, Roger
L. Easton, Christos Georgiades, Gregory Heyworth, Kyle Huskin, Damian Kasotakis, Vasilis
Kasotakis, David Kelbe, Keith Knox, Mike Phelps, Nicole Polglaze, Dale Stewart, Sarah Zaman
and Alexander Zawacki. At different points in the project Valeria Annunziata, Elly Dekker, Klaus
Geus, Kristen Lippincott, Jordi Pamias, Emma Perkins, Anna Santoni, Liba Taub and Helen Van
Noorden have kindly provided academic advice. Victor Gysembergh and Emanuel Zingg provided
crucial input on several folios during the final stages of decipherment. Peter M. Head checked
some transcriptions and undertook autopsy of the manuscript which contributed to our understanding
of its codicology. Williams directed the project and is responsible for the final version of this article,
including the final transcriptions. Klair was responsible for the first draft of the article. Malik and
James improved transcriptions, and the latter both identified texts and provided some of the textual
comment. Zaman has been involved at all stages in the project and helped bring the article to
completion.
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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.p. 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.! 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,? and eight remain in the Convent of St Catherine.*

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.> 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.

The Convent of St Catherine is the presumed source of CCR. Lewis bought manuscripts
in Egypt, Sinai and Palestine, and Alphonse Mingana 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

! 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. Miiller-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]).

> 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 o¥|tov tebnvon Ote | €ic
Né&ov. He identified the text through the Thesaurus Linguae Graecae as part of
Scholium in Aratum 73.° 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.” 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,® 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.® As the last of the ten groups of
undertext within CCR to be deciphered, the astronomical texts are known as CCRI10,
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.!® 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 S1r, 51v, S0r
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.

© This was later recognized to come from Eratosthenes’ [Cat.] 5.

7 http:/emelibrary.org.

& http:/www.lazarusprojectimaging.com.

 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.

1% 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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DiaGram 1: Quire Structure of the Astronomical Leaves within CCR

Moir reported that ‘The average size of the sheets is now about 23 or 24 cm. X 18 or
19 cm. or 9% x 7' 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.’!! 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.’!? In contrast to this, Mingana, who considered only Mingana
Collection MSyr637, dated the upper writing to ‘about a.n. 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.p. 885-886.!* 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.'s

" Moir (n. 2), 4-5. Lewis (n. 1), xvi reported the measurements as ‘nearly 23 cm. by 181,

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.

' 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 mm? (13 mm wide x 2-to-6 mm high). This sample was taken [in Oklahoma City] by
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Table 1

CCR sample  Likely calendar age of parchment: Fraction of Modern

from 95.4% probability (68.3% in brackets) 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

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 palacographical data.'®

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.!” 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 ® Edition which Martin posited.'® The contents in their current order are shown
in the following table.

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 CO, 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 'C 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.’

' 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, 4.0. 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 Phénoménes d’Aratos (Paris, 1956), 69-72.
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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 ~ James
diagram

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

S1r 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

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.!® 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

!9 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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" Cuire ¢
Quire A
(semetime after Quire B;
Placement of Fol.64 within the quire is not known)
Fol.64v Text about Hyas
Fol.6dr Catasterisms 14 (Taurus) and 23 (Pleiades); Diagram
Quire 1Y
. (sometime after Quire )
Quire B

(perhaps some 3-4 quires after
Quire A, if constellations are
treated in Aratus” ordering)

Fol.52
Fol47v Noth
Fol A7r Catasterism 27 (Capricorn)

Fol.48v Phacnomena 71-74; Corona Diagram

Fol A8r Catasterism 5 (Corona)

Fol.53v Measurements of Corona

Fol.53r Nothing Recovered

Fol.54v Catasterism 30 (Aquila)

Fol.49v Diagram {Delphinus?
Diagram by Sarah Zaman

Diacram 2: Proposed Quire Structure of Original Astronomical Codex

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 € for
ow—for example 64r Aéyovte (i 7), xoAlte (ii 4), opdvte (il 4-5), Aéyete (ii 9-10)
and pwynve (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
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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,?? who dated this Proemium to the
sixth century A.p. or earlier.?! 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 A, or with a significant
number of its members: 51r i 18-19 kdrw €rni; ii 20 xoi; ii 22—4 omission of
énel mpoeipntan pev €yov; 51v ii 6-7 omission of kotnctépicton before kpotnp;
ii 14 €xtoc; ii 21 omission of te xod; ii 22 omission of ¥ddec; 50r i 18 ToVTWV
e&nyncwy; 1 21-2 mepyerBav; 50v ii 2 dtdiktoc; ii 8 presumed omission of pécov
before dyk@dva on grounds of space.

Folio 51 recto

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 @ouvopevo. dpdrov, which
other words may have preceded, was added in a later, less elegant, hand.

Table 3
i il
pouvouey(o)
épérrov
uacat

1(§1) Tiy pgv et 1@ Nodvta oiyd[kep®
Povopgyay (3€)oy £n(i Tov xewepy)
nolEIche (TpoC Tdt) v(00 tpomiko Gvor)
votmL (Gvtioc €xov) (ToAkOV KpLOV €mi)

20 B 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.

2! Maass (n. 20), xxi.
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E1ire o Gry(00AGKC)
£0mV(Vpove 88 Toe)
dvceret (1 d& @ucikn Bécic)
e cpaipag 100 (k6)

cpov £ctiy Toterim

et €y(ewv pecovpa)
vodyre: Kopkivoy

émi 100 Gepryod Tpo

KOO BvaToAicoe ()
Moc €ni 1oV ienue

prvod dutiedy

KpLOy dpaovroc

Ké(pockﬁiz KOT®

émni opilovtu() mept

éxeton 8¢ Hmod 100 ($3)
opiovroc(’) 1 &€ Ko

0 {:ﬁv g€nyncwy

0écic v apdov
PaLVOUEVDV €

cTiv o100

(109 icnuepwvod dut)
(xoe ym(hac dpdkov)
1(0C KEPOATNY Gvm)
np(0c Tt Opilovrt)
dm(ov picyovron)
duceic e (Kol Gvto)
Aol GAMANCLY: ExEN)
8¢ (¥)a(i méAove 8V0)
GprTLKOY (BAov)
0070V pETEDPOY

1oV kol Bopetoy Aeyo
HEVOV G(ViapKT)
Koy 8¢ £y (1) &
POVEL TOV KQi VO
Ty AgYOUeVD”

"Exet 8¢ kol xvrioue

capoc xwpic 100 O
piovtoc pecnu
Bpwov gicnuept
vov Lodiaxoy

et €yely pecovpo ToAgéioy lgyicto<v>c

ii 2-14

ii 26

The reconstructed line is unusually long, and could be shortened by omitting €.
The reconstruction of these lines is tentative. The assignment of text to lines
often only illustrates a possibility.

The final three letters of the column are clearly toc, which we take to be in
error. The ekthesis presumably is to mark the following content about the
smaller circles beginning with €é\oyicto<v>c as a new unit.

Folio 51 verso

Table 4

10

1 1

A&] 3 dpxTiKOY (6Aov) "Icov €xet 10 Hm(&p) YN
ueltéopov (69’ Mt ko) Kod 70 (10 yR)

£ O(1 xotncté)pic
oL {(hd1on) uacat.ﬂs'
inmoc: dprodyoc £¢°

00 KnPeve Gmo 1o

cmOoy Spoxay:
Bep1voY TpomLKd
TAETOV £x0VTaL 10 D
nep (YR)v necov

8¢ 10 Um0 YRy £¢° @1
xotecpiction Lo
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10C” KV@Y* et elvon
0 Tavo Lodo A
TOV Gp1OUoV £€KTOC

15 xoc* dpvic mepceve: TOV ETICHUOY £V
‘O 8¢ yewepvoc o oOTOIC KQINCTEPL
mkde mAeTov Exet CUEVDV OCTEPOV”
10 ¥1d yfv fecov otov &mi 100 Bo
8¢ 10 Unep YRV €@’ M1 0V OPKTOVPOC

20 rometEpicton o €71 100 NVIOYoV”

S © Mpdovoc ap
YO uacat KEVIOLPOC
€@’ o Onplov: 1yBc
péyoc voToc apo

oi& Epupor €mi T00
TOVPOV” TAMASEC
€mi tiic TopOEvoL:
ctdiyue: TpoTpLYN

™mp* €Tl 100 KuVOC*
ceiploc kol €1 Tval

25 Ve uacat 6 8¢ icn
pepwvoc KOHKAOC

i 3-4 The spellings Cwdioe and Cwdiaxoc without iota after the omega are
consistently used in CCR, which only uses iota adscript at word endings.
i 13-14  AVpa is omitted between €vydvact and xocciEneo.

i20 KOTNCTEPLCTOL OF KOTECTAPLKTOL.
123 CCR’s Onplov appears haplographic alongside the traditional npiov, Butiprov.
i 15 The reading év rather than én’ agrees with the correction in L".

ii 16-17 CCR exhibits an unparalleled word order: katnctepicuévemv dctepwy. This
phrase is not followed by eta (= 8) as in Maass’s edition.

Folio 50 recto

Table 5
i ii
Tovtowc Guoa uacat Noc &m0 100 opim
‘O 3¢ Lwdokoc kvKAoC voc €midn Xocw:cp[éc
€xel (3o TB wop et obtoc: T &’
Kivov- Aovtq: ndp ano 100 LodiakoD
5 B¢voy: ynAdc cxop VOTIQL TAVTOL KO TOL
nioy* ToEomv* Agy(etou pey)pt 0
aiy6xep® G8poYGOV AyTopKTICoD” €l
ixBvoc: kplov: (0") obto(c) pétetcty
Topov: J1dvpov(c) émi 10 £Efie T0T[®
10 det’ elvon o mé obv otte(c &)yovid
o, {ddo LB uacat AQUTOV usr(aﬁ)octéﬁ
Eict 8¢ kol mhdvnee &m (rdi)c TEUVO)VTOC
actépec ympic NAlov KUKAOUC KO T T€
e Ko ceMyne pvoueva i’ o)
15 €' kpovoc: {evc dpne: Codo duoipe de

dpne appodeiny
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(§84) €punc’ uacat ™y de TOMC KOL TOC CUV
tovtov €Enyncy Kotodvcie ovtdv
dpatoc memoinTon 6noc undev vro

20 ap&duevoc amo tdv Mrouev 1@V mp[oc
dpxtwv Kol TEpL 0oV K(xtcxcrnptéu[(')V'
MOV TOVTOL TQ ANV vonTtéov T(:)[f)
Bopetar KukAOOeY 10 071 KoTQL TAGTo[C
HEXPL TOV GPKTIKOD 0 diportoc OV TEPL oY

25 Lwdiokov: elto. 81 @y Adyov memoin
uetaBoc % Gpgope 1€ 1t T0V IO

i5 With Aratus Latinus CCR lacks the gloss 6 écti Cuydc after ynAdic. Some

of the other witnesses present such an explanation after nap6€vov, but in
different forms: Cuyov ymidac ckopmiov (A) and ynioc &c  Quyov
ovopdlovcy (A P).

i 15-16 Dittography of dpnc, possibly with the second &pnc being replaced in
correction by 6 vy, with breathing, but without overline. There may be up
to two additional letters at the end of i 16.

i24 The presence of dpxtikod is unique to CCR.

125 Agrees with A P in adding &1 after ito.

126 % as an abbreviation for ko is an interpretation of a shape more like b, with a
possible extension to the lower right.

i 2 CCR shows agreements with L'™: én<e>181 (with itacism, instead of €nei)
and oOroc at ii 3.

ii 16 The anomalous overline slightly precedes the second sigma.

ii 17-18 For non-assimilation of cuv- in cuvkortdducic, cf. 50v i 14 and ii 1-2.

i 21 CCR seems to have read not kotoctepicpdv ‘instellation’, from xoroctepilo,

but kotoctnpicudy ‘establishment, installation’, as if from xoroctpilm.??

Folio 50 verso

Table 6
i i
(Toc un movto, KpBAC) Avotoldc T€ Kol CV
rora(rebope)voc KQTedYCIe GTdieTac
AALG VoL TTop o) (Ov tpomoV) €cTIv
Mn(ov) dmep €mi The (eni e cqodpo)e

22 See J. Pamias and A. Zucker, Eratosthéne de Cyréne: Catastérismes (Paris, 2013), Ixxiv—Ixxv.
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5 cpaipa(c Bewpetton’) (§6) (Bedcochbor’) O uey
(Yo 8¢ TOPOAEAEL) (&prTucoc KOK)LOC TER
uéve i1 w10 TPO(C) v(ev) {ddra (B) Bocd
amoddee moc un 00 dyK@ver Kneé
dev (EMeinmt r(i){/) (oc cThd’ ovK elpni)e

10 1po(c v Bewpiov’) 3¢ n(epi TovTOV) dportoc

(§5) "Eyévo(vio) 8¢ wpic) 0 (8% Be)prvdc 1po
co(i ctécetc Tepl) (mkoc ep)ver {odia
CUYQYOTOAGY KO TAVIéx0v Yovoror
cvvkeTedicEmy: dprovyov drove:

15 ot ngy yap Epocov Speoc péymiov:
™V mporypotiov dpyiBoc kepoiy
ygyéges'@ ApoTed K('_x(i T0 VTOLVYEVIOV)
8ipYoVTOC GVOTEL inmov OmAGC: TepCE
A£1y 100 Lwdiov: oC OUOV AP1CTEPS'

20 ot 8¢ 31 pecovvroc KVAUMV Gvdpo
ot 8¢ &mod Thc OAnc uedac xelpo deiov
QVOTOARC' T0UTO S1dvuwv Ké(p(,x?_»(,ic
8" ok Ecmicev amo KOpKivov pécov:
yop dpync €mc te Aéovta TopaECOV:

25 Aevtic 100 {wdiov TOPETTRL 6PLOVY OV

dieképyete 10C CO

duo(ve) dpeac Tpd.

i23 The smooth breathing on €ctnkev follows the clear use of 0¥k, not ovy.

i26 Sieképyeton in the sense ‘recount’ seems preferable to the reading €pyeton in
other manuscripts.

i 2 See 50r ii 18 for the spelling cuvkaradicic as a plural.

ii 6-7 Another possible reading is 6 (&pxtucoc kOKkAo)c | 7 (téuvel {ddio) B Bod,
treating the most prominent letter at the end of the line as sigma rather than
tau, and holding the signs read as a small eu as insignificant.

ii26  The final three letters begin tpdyniov. Indeed, further letters of tpdyniov 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.?? 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 ¢ of ctépavoc. 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

2 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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T T T o e aiony)

Ficure 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.

Corona Borealis, we interpret this as a depiction of that constellation.?* The lines of the
Phaenomena read thus:

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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Table 7

(71) A¥100 KdKeEIVoe ctépavoc T[0]v dryavody [€Onke

(72) chu’ €uevoit dtdovucoc Gmotyopevne aptadvne

(73) vatmt U1to ctpépeton kekunotoc eidd[Aoto:

(74) VOTOL UEV CTEPOVOC TEAGEL KEPOANL Y[€ HEV dpnt

71  We read dyowdv against dryovdc 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 Umo ctpépeton and vmoctpé@eta.
kekunotoc agrees with manuscripts M E S, against kexunxdtoc 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.?> Although 48r was
initially identified as containing Scholium in Aratum 73, Pamias subsequently suggested
that this text was a version of Eratosthenes’ [Cat.] 5.2¢ This text conforms closely to the
form of [Cat.] 5 in the Fragmenta Vaticana.?” 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, FEratosthenes 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.?® 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.

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. Pamias, personal communication 5 March 2015.

27 J. Pamias, ‘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;
Pamias 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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Table 8
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10

15

20

25

i

[Ooc] Afélyeran ¢
e &p1édyne: S16
vucoe 8¢ oTov eic
10 dietpa €Onkev Ote
TouC ydpouce ol Beol
£v TN KoAouuévnt
idaion €moincav o
101c Boviouévolc
Empovnc yevéche:
L TPATOV 1) VUL

PN ECTEPOVOCOTO
ftocp’ wpdv AaBod

caL Koi quppoditm<c>' 6
88 1o kpnTIKeL Ye
YpopoC AEYEL dte
TBev 6 Sévucoc
npoc pive @Oipe
Bo](vA)ouevoc avty
ddpJov ddwKev (L
nrjemon W apédvn:
nelaictov 8¢ €pyov
siva]i gacv €k xpu
cov] (ni)pd))éjouc Kol
M](Ow)v (vSkdv:
ictoptiton 8¢ did 1oV
10V TOV Oncén co<On>

ii

vot €k 100 AoPpvv
6ov molovvtoc Py
yoc* uacat €v 8¢ 1oic &,
ctpotc VCTEPOV O

10V 1efnvon dte

gic véEov MBov
@oTEPOL CNUEToV The
o<t>pécewc’ cCuVEdOKEL
8¢ kol tolc Beoic: goct
8¢ Kol OV TAOKOWO
ToOTNC EVOL TOV PoiL
VOUEVOV VIO TNV
K€pKov t00 Agovrtoc
"Exel 8¢ dctépoc O cté
pavoc 8 &v KOk
KEWEVOUC GOV ot

¥ Aopmportorol €1

Cv* ol Kool TNV K€
PoAnV 100 Spewnc

S0 TRV GPKTOV
0 ctépovoe £v 1)
Bopeimt fiwicpor

piot keiuevoe ko

0 uﬁxoé UEV €mE

xer i 8 (xed §) 6md
THe @ fi 10D cKkop

i6-7

113
117
i1

€v ™t kohovuévnt / idadon ‘on 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),%° but
also as an explanation of the reading of all the manuscripts IAHI (that is,
“Iénu), for which Koppiers’s conjecture of Aion has been widely accepted.
Greek and Latin stories of the marriage of Dionysus and Ariadne give the
location either as Naxos or as Dia,3° which is either another name for Naxos
or the name of an island near to Crete.?!

The rough breathing is in the manuscript.

@O1pe, that is, OBeipot.

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

29 Steph. Byz. s.v. Kpfm (x 217 Billerbeck) notes Idaea as an alternative name for Crete: kokelton
8¢ M vicoc kol Agpio kot X6Oovia kol 18aio. Cf. his comments s.v. Aepia (o 70 Billerbeck).

30 Cf. Callim. fr. 601 Pfeiffer €v Ain® 10 yop écke mokondtepov otvouo NéEw; Hom. Od. 11.325
Ain &v éugipdm; also Ov. Met. 3.636, 3.640, 3.690, 8.174; Ars am. 1.528; Catull. 64.52; Ap. Rhod.
Argon. 4.433-4.

' T Hom. Od. 11.325.
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1 cobnjvou is intended and some confusion has occurred during the movement
between columns.

ii 1-2  The spelling AofipvvOov is clear.

ii 25  The abbreviation [i (mu with circlet over it) here and on 53v stands for potpor
‘degrees’.3? 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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Table 9
i il
ITiov €oc T pgene Tob Bope[iov] md[Aov
700 adtod {mdiov (i 9 votidtol
Koo TAditoc 8 €ng to¢ 8¢ 0 ¥ oo o[
xer 1S Cxoi & Adumpov Tpoc dvlo

5 émd [0 fi 6mo 100 LGTVAITTTTVIES
Bops;tov TOAOL £mC voc 0c Améxet 100
i ve C xoi 8 ooV i vE Cn §
npony.sirm UEV YOP "'—"—""...; es vo? v oo
v odtn O £xoue —

10 vOC 100 AUUTPOD
ac mpoc dvcy €ne

YOV T0D cKopTiov

THe @ [  fuew:

écyaroc 8¢ mpoc dva
15 TOAOIC KETTQUL

No text detected

TOAGIC TOD Xdﬁnpou
derepoc . . .
19-26 Undeciphered text

Provisional translation of 48r ii 21-53v ii 7

‘Corona [Borealis], lying in the northern hemisphere, in longitude spans 9% degrees
from the first degree of Scorpius to 14%: [corrupted from 10%4?] degrees of the same
zodiacal constellation [that is, in Scorpius]. In latitude it spans 6% degrees from 49
degrees from the [equatorial] North Pole to 55% degrees. Within it, the star [ 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 [§ CrB] is the third from the bright
one counting towards the East, which is 55% degrees distant from the North Pole.’

il 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 cxopriov was thus spread between 48r and 53v.
The number has also been read as TB. The number is thus 14% or 12%, or,
if péene is taken as subtractive,®® 13% or 11%. A possibility is that ©
pécnc is corrupted from T <woi> &' (i, which allows the addition to work.34

i4 ( here and in i 7 and ii 7 represents the manuscript’s symbol, which we take
to mean %.. 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, 2 and %, that is, 6%.

113 The number § is also possible.

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

https://doi.org/10.1017/5S0009838822000726 Published online by Cambridge University Press


https://doi.org/10.1017/S0009838822000726

NEWLY DISCOVERED ILLUSTRATED TEXTS OF ARATUS 521

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 (8¢ is in second position in both, d&votoldc in the same position
in both, and &cyotoc shares much visually with €ydouevoc). We expect
here a description of the last star to appear, namely € CrB, rather than the
easternmost star 1 CrB. On the analogy of votiwtotoc 8¢ 0 ¥ &md 100
Aaumpov mpoc dvartoloc dptbuovuevoc in ii 2—-6, we may conjecturally
restore &cyotoc 8& mpoc dvartoldc Kelto O & &xouevoc O m’ AvorToAdic
100 Admpov detépoc,® ‘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 (vioc),
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.>°

35 Conjecture originally suggested by Gysembergh.

3 G. Viré, Hygini De astronomia (Stuttgart and Leipzig, 1992), 64, which notes the variant
spellings for Hyas: Yadis (R), Hiades (P), Yas (R*™), Hias (P*°"). See also Musaeus F88 in
A. Bernabé, Poetae epici Graeci: Testimonia et Fragmenta. Pars Il Fasciculus 3 (Berlin and
New York, 2007), 45-7.
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Table 10
i il
Tobtov 8¢ Gderpd TO yevvguevov
€vo cuvauEndév oiktipavto Ko
o Gryovov Gvopo v 10 0vpove uyh
vioy 'i')tt(;) TOCOY UoL 0TV Koo
5 GryomOfive yevo cmneépey(ov) Toic
UEVOV 8E PLIAOKD € icopiBuovc Gcte
vnyov Umo Aéovtoc poc dlokarécor VG
anoréchon 10010 doc S v 100 &
oVV T0iC L&V E J1 dergod (...)
10 vukepiog € (...) mpocnyop(ioy)
OV Gbﬁvwv £QO undeciphered text
12-24 undeciphered text undeciphered text
25 undeciphered text coc undeciphered text
26 1o Tédcoc undeciphered text undeciphered text
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

i3-4  dyovov 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
oBavov by parablepsis for &0dvartov. viav ‘Hyas’ is a reading suggested by
Zingg.

i8 Our translation treats o070 as an object and therefore assumes that subsequent
lines contain a verb. Another possibility is that tovto is for the feminine plural
tovtov, referring to the sisters.

i9-10 &ué could also be Aic. The restoration vuktep<e>ioc, taken to refer to night
toil, is not fully satisfactory, and a variety of lexemes beginning vvuktep- or
Swouvuktep- 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.
ii9 To judge from traces, the line may end with the same word which we have

hesitantly transcribed as &yovov in i 3.
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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 i
E@’ ékatépwv Aoy Coupolrov oi neov
npOTEPOV" €M THC £t TOV GP1OUd”
apletepdc o €@ € 810 kol entdictepo
KOTEPWY TOV OPOUA KOALTE 0VY, OpdV

5 PV o £ml 100 UL e 8¢ AL £E Qv O
KThpoc O 0UTOL DL £€BJopoc duaupde
dec Aéyovte: €ni de £CTV CPOdpQL 1O O
100 dpretepod yovo odtiov 8 8 todT €
T0¢ Q@ €7l 8¢ The M ctv oUTo e Aé

10 Afic O €mi 100 deby yete 1o yop €€ O
0 yovorroc O €mi ol¢c PNCLy (ynve:
The yMAic O Tpo mv 8¢ uioc.v évnxé);'
xAov B €nt tie PIC ugv odv yi
ﬁ)(jcxgwé ¥ 10V €ca ve Stel Méxtpory

15 0V AOuTpoY” &€ fic dépdavoc:
€ni v kot o ueiov €€ Ne €puie:
o €1 790 (c)O(ove) Tovyémy €6 fic
o ToV¢ TavTe(c ) AOKESEUWV* TTOCEL
"Emi The dmotounc d6v1 8¢ 3V0 GAkvo

20 700 TOHPOL THC KO v €€ fic O Vprevc
Lovpévne péyene 1M éyévsrd' KEAQULY®D
meiféc] dctv coyny &€ fic Akoc(") ¢1ep(6)
pelvn(c 8°) adriic s’t{: nn 8¢ Bpet ¢ fic ot
dc]répac T Aéyouct vopooe éyéveto:

25 etvlon 10V drhavioc pepomn 88 cletpot

Guy](oci:é)p(p(v) possible text

cuy Oyntin d10mep

cmprd o 4 e P 411-1-w-—~—1 -

L B B LT TR Sy P PP

37 For Anonymous II, see Maass (n. 20), 212-13.
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i2 The punctuation appears mistaken.

i 6-7 Possibly v&doc was corrected to Vddec.

i 12 Preposition appears to be missing.

il5 This line is read as having atypically few letters, but further text may be present.

i21 It is uncertain whether the article is present.

122  Letters are lost in a tear in the manuscript.

i3 The presence of the final supralineal stroke on €ntdictepo is uncertain, but this
appears more likely than erntdctepoc.

ii5 The syntax is awkward. { may have been omitted between 8¢ and GALG.

ii 11 CCR most probably reads @ncwv with L, not the plural gpocwv 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 moceid6vt for moceddvt.

ii 22 CCR supports Heyne’s conjecture Avkoc against Aevkoc in E.

ii 26  CCR supports Kiesslingius’s conjecture d16mep. 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).’® CCR agrees with the

38 Discussed by R. Luiselli in G. Bastianini, M. Haslam, H. Maehler, F. Montanari, C. Romer,
Commentaria et lexica Graeca in papyris reperta (CLGP), Pars 1, Vol. 3 (Berlin, 2011), 60-96.
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Ficure 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.

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.
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(282)
(283)
(284)
(285)
5 (286)
(287)
(288)
(289)
(290)
10 (291)
(292)
(293)
(294)
(295)
15 (296)
(297)
(298)
(299)

Tov de petackaipovio 80 ixBlec que[vépovron
inmov mop §” dpar (ol KE)PoAL xelp ﬁSpQ[x601o
SeErtepn thvutan O & dmictepoc aiyo[kephioc
whheton odtdp & ye mpdTEpoc k(o) ve[60t pdAiov
k€KAo oiyoxepme iva iIc pénet’ ne[Aioto

un ketvor évi unvi tepikAvoto BoAdcent
TENTOUEVOL TEAGQYEL KEYPNUEVOC(*) oP[1e Kev Mot
TOAATV netpﬁvstdc énel Ty vote[tol eicty

o1’ v 1Ol VUKTOC nsq)ol}m,'téycpp £y[y\ev noe
€M001 Kol Ao, TOAAG BO(piJ.%:ZV(Dl C.).i & dA[eyewol
THUOC €MPTCCOVCt VOTOL omoT aiy(o)ke[pnt
cuuQEpeT’ NéXoc 1ot (8)€ Kp{)oé €x 81(0¢) [€cTt
voOTNL LOAKIOVTL KOK®OTOTOV GAAG Kol Eumnc

76N AT Evicrutov Ymo cteipnct BGh[cco
mop@Upel” kedot 8¢ kodvuBicty aifuin[ct

noALdiKic €k vndv Téloryoc T(e)pmontq[ivoviec
Hued’ €n’ adyodove tetpopp(€)vor(r) ot & €t [dpcm
KA0Covton OAiyov 8¢ i E(V)Aov Gid” €pv[kel

>

1 (282)

3 (284)

5 (286)

10 (291)
11 (292)

12 (293)
13 (294)

15 (296)

16 (297)

Reading petockaipovto 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 peté cxoipovia.

CCR has tévuton with E in ras S, against tetdvucton in M and tetévuton
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 -ou, which is possible in Aratus
(for example 293).

With ic tpérnet’ ne[Aiowo] CCR supports the earlier position of ic, as
conjectured by Grotius and adopted by Kidd, against the readings
transmitted by the manuscripts: tva tpénet’ feliowo M* S; tva tpénet’
Aerioto ic M?; tvo tpémer’ fighiov ic E; fvo 1€ tpémer’ fighiov ic A.
€\0ot with E S, against £€A0o1c M.

émpnccovct displays simplification of geminate -pp-, but metre shows that
-pp- is required.

cuugépetr’ with the direct manuscript tradition against €u@épet’ in
Stobaeus. t01te 8¢ with M E, against tote 6n S, and 10 8¢ o1 V.
pokiovt with Stobaeus, against podkidoovt of the codices. xokdToTOV,
again with Stobaeus, against xoxw@tepov of the codices.

koAvuPicty uniquely, and problematically, as an adjective, with
the direct manuscript tradition, against the adjective xolvupdcwy of
Stobaeus.

nmoAAdxic with S, against ToAldkt 8 in M and E.
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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 deA@iv 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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10

15

20

25

i ii
(O0)1d¢ g¢mt pe(v 8) Alya Tiv untépor

(uotoc) T aiyimov(l)
(8)E €xetvov yéyove
&ye1 (3¢) Onplov
K6 Kol Képato, £l
L KEPOATL(") £TiunOn
¢ 310 10 CVYTPOPOY
elvon 101 31l kehor

TEP PNCLy EMEe

vidne 6 o KPNTNKQ
ictopdv 61t év Gl
idNL cuvijv adT@dL

(6)1e £€ni tovc TLITGIVOIC
ctparteveto() ovr(oc)
SoKel eVPETV TOV
KOXAOV &V B Tove
cuppd(yxove ko)

31 8¢ oV KOXhov
€VPELY €V GocXéccgm
TQPECIHOY OVPQLY
Bvoc &xer uacat

"Exel & dctépoc £ €xql

TEPOL TOV KEPATD
0(1’)’1:(_)13 0 €l 10(0 pv)
KThpoc & Aapmpd:
éri e xepodic Br
Hmd 0V péyMAY -
£mi tod cthfove B
£ml 100 €unpochiov
10d0¢ O €T’ diKpov
o0TOU Q" €M POYEME

C €mi yocTpoc €
éni ovpai(ov) B

TAYc)e 1o . .
undeciphered text
undeciphered text
undeciphered text
undeciphered text

0 oi mirgvec £puyo
TopoAgBov 3¢ ™
dpxiy &y toic deTpote
oy E0nkey =

Aor(pove: tove Thv)

1o ko' undeciphered text
aiyoxepm(c) undeciphered text
3-4 letters €0 undeciphered text
3—4 letters vk undeciphered text
undeciphered text

undeciphered text

undeciphered text

undeciphered text

il-2
i3

i10

i19-22

126

i 17

ii 19

Reconstruction of dotted letters is particularly uncertain.

There is probably insufficient space for 8¢ after €éxeivov, though its absence is
not certain.

The spelling kpnnrd for kpntikd seems likely, as the crossbar of the second
eta appears visible.

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.

There is no space between £€0nkev and v and therefore the corrector has
added kot immediately above them.

The reading ovpac rather than ovpaiov is possible, but fits the space less
well.

KB is also possible.

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

Though most of column ii is undeciphered, the use of €néyel ‘spans’ and anéyer ‘is
distant’ (lines 1 and 7) as well as their position in relation to the catasterism suggest
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that this column contains measurements of Aquila analogous to those of Corona on
folios 48r and 53v.

Table 14
i ii
A€ Kol yevopevov 0c €néyet 100
£v Nukion Ty 0 undeciphered text
Osdy Paciieioy Ko undeciphered text
TocKEV' e€opudv undeciphered text
5 10¢ 8 €K e VOEOL tepoc 1o undeciphered text
£ml T0VC TITAVOC 4 letters ortw undeciphered text
QETOV QOVTvOiL Oc dméyet am undeciphered text
oTdL BVoVTL TOV undeciphered text
3 olwvicauevov ie undeciphered text
10 POV aLTOV TTOMCOC undeciphered text
9e(") d1& T0V1O ThHC undeciphered text
£y 101c dicTpolc Tt undeciphered text
unc d&wbnve: undeciphered text
"Exel 8¢ dc(tépo)c undeciphered text
15-26 urideciphered text undeciphered text
il 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 éetdv avtdt povijvon Bvovtt k.30

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 keporvvov €pyocojpuévouc 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 15
i il
TJlovtd €ctv Béhoc (H)p(oxAeidne 6 mov)
t]oEkov & pacty €l Tcde Pncw v ot
yoa. dzté)»l»w'y()(c) oy nepl S{Kouoc{wnc
T0UC KUKAOTQC & 00ev (gic o detpar)

5 VETAE TOVC TOL Sl 1€0e1(Ke 10 BENoc 0)
KEPOLLVOV €pyocal anoM(Awv) gic (Vrd)

3 Maass (n. 20), 244.

https://doi.org/10.1017/5S0009838822000726 Published online by Cambridge University Press


https://doi.org/10.1017/S0009838822000726

530

10

15

20

25

PETER J. WILLIAMS ET AL.
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(nidnc €v T GAkn)
(ctdr') dokel 101e
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0 6lctoc (netor) The
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Hynue (tic €00T00 p)
xNC KoTocTEpicoe
"Exet (8¢ dctépa(c 8)
émi (00 Gkpov) o
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text
undeciphered text

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
@ Edition of Aratean and Eratosthenic material in Greek and points to the inclusion
within at least some @ 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
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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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