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VICTOR GYSEMBERGH is a CNRS research professor at the Centre Léon Robin de recherches
sur la pensée antique of Sorbonne University. His current research focuses on the study of
palimpsest and damaged manuscripts using cutting-edge imaging techniques, notably
multispectral imaging. His work in this area has led to the rediscovery of several lost ancient
texts such as Claudius Ptolemy’s treatise on the Meteoroscope, fragments of Hipparchus’ Star
Catalogue, and fragments of a Latin introduction to Platonic philosophy, often referred to
as the “New Apuleius”. Dr. Gysembergh’s interdisciplinary methodology combines classical
philology, philosophy, and history of science to explore damaged texts across various
collections. His work illuminates not only the content of these ancient writings but also their
transmission through time. Recently, he discovered the only known fragments of ancient
commentaries on Aristotle’s Sophistical Refutations within a treatise by the humanist Agostino
Nifo (published as Forgotten Commentaries on Aristotle’s Sophistical Refutations, Berlin, 2023).
His most recent scholarly book is an authoritative edition of the fragments of the scientist
and philosopher Eudoxus of Cnidus (Eudoxe de Cnide. Témoignages et fragments, Paris, 2024).

Hipparchus of Nicaea and Rhodes

Hipparchus of Nicaea was one of the most influential astronomers and mathematicians of
antiquity. His contributions to the development of mathematical astronomy laid the foundation for later
advancements in the field, particularly in the Greek and Islamic traditions. Hipparchus made significant
strides in observational astronomy, trigonometry, and the construction of astronomical models that sought
to describe the motion of celestial bodies with unprecedented accuracy. Recent studies have confirmed
reports that Hipparchus compiled the first precise numerical catalogue of star coordinates in history,
presumably extending to all stars visible to the naked eye from the latitude of Rhodes.!

Multispectral imaging played a pivotal role in the recovery of excerpts from Hipparchus’ star catalogue
by Gysembergh, Williams, and Zingg. The authors used multispectral images that revealed undertext on
palimpsest leaves from the Codex Climaci Rescriptus, a manuscript overwritten in the medieval period.
While the upper text was clearly legible to the naked eye, the erased undertext—written in Greek and
containing star coordinates—was faint, obscured by the later Syriac writing, and largely invisible in standard
light. The capture and processing of multispectral images by the Early Manuscripts Electronic Library, the
Lazarus Project and the Rochester Institute of Technology in 2017 enhanced the contrast between different
layers of ink and parchment, allowing the ancient Greek astronomical data to resurface.?

The process is illustrated in the sequence of images (Figures 1-3) below. The color image shows
the manuscript as seen in normal light, where only the overlying Syriac text is visible. The processed
multispectral image, produced by digitally combining selected spectral bands, reveals hidden traces of the
Greek undertext, including numerical data that correspond to star coordinates. Finally, the tracings were
prepared by the authors to provide visual annotation of the text deciphered from a set of several processed
multispectral images.

It is often stated that Hipparchus accomplished all or most of his scientific work in Rhodes, and he is
sometimes styled ‘Rhodian’ even though no ancient sources connect this adjective with him. This paper
reviews the evidence connecting Hipparchus to the island and city of Rhodes. The results of this study
suggest that Hipparchus did indeed make astronomical observations in Rhodes over a period of several
decades, although the only astronomical observations that were certainly made in Rhodes date from the
last few years of his work as an astronomer.

Despite the scarcity of biographical material about him, Hipparchus is known to have been born in the
city of Nicaea (modern-day Iznik) or its surrounding countryside, as attested by the ancient Roman authors
Strabo (Geography, X11, 4, 9, 566 C.) and Aelian (On animals VII, 8) and the Byzantine encyclopedic lexicon
Suda (1 521, sv. “Inmapyoc). Claudius Ptolemy reports that he performed observations in Bithynia, viz. the
region of Nicaea (see below). Centuries after his death, his native city of Nicaea issued coins depicting him,
with the legend describing him as “Hipparchus of the Nicaeans”.?

1 Gysembergh, V., Williams, P.J. and Zingg, E., 2022, ‘New Evidence for Hipparchus’ Star Catalogue Revealed
by Multispectral Imaging’, Journal for the History of Astronomy, 53, pp. 383-393; id., 2025, ‘A Note on the New
Evidence for Hipparchus’ Star Catalogue’, Journal for the History of Astronomy, 56, in press.

2 Theimaging 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.

3 See illustrations online at: https://rpc.ashmus.ox.ac.uk/coin/167946; https://isaw.nyu.edu/exhibitions/time-
cosmos/objects/coin-hipparchus-globe.
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. Detail of f. 53v, beginning of the first column of undertext (Syriac overtext in dark brown, and
faint traces of a few letters of the undertext). Courtesy Museum of the Bible Collection. All rights reserved.
© Museum of the Bible, 2021.
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. Detail of f. 53v (multispectral image, by the Early Manuscripts Electronic Library and the Lazarus Project of
the University of Rochester processed by Keith T. Knox: the enhanced Greek undertext appears in red below the
Syriac overtext in black). Courtesy Museum of the Bible Collection. All rights reserved. © Museum of the Bible, 2021.

42

VICTOR GYSENBERGH

ﬂam ‘4}& __stm,lsba oy, ¢
Il.v.».m&m 462 . L»’u‘&:,

. Detail of f. 53v (yellow tracings based on full set of multispectral images). Courtesy Museum of
the Bible Collection. All rights reserved. © Museum of the Bible, 2021.

However, Rhodes was an important center of intellectual life in the 27 c. CE and seems to have
attracted astronomers specifically.* In three instances, Claudius Ptolemy quotes observations by
Hipparchus and specifies that they were made in Rhodes.

Hipparchus of Nicaea, On the Moon’s Motion in Latitude, Fragment 17 Dicks =
Ptolemy, Almagest, 1, p. 363, 13 - 364, 1 Heiberg (5 August -127)

TéAw, tva kai €k T@V Yo 0D Tandpyov TEMPNUEVOV TOOVT®V TaPOS®MV POVEPOV ULV
10 €mi T®V opoimv ddpopov yévntal, mapadnodpedo kai tovtev piav, fiv enot temmpnkéval
™® V' €tel i Tpimg kot Kdlmmov mepiodov kot’ Atyvrtiovg Emol ¢ tod dipoipov Tilg
TPOTNG Bpag TopeAnALBOTOC. SpOROg v odv, enoiv, Tv oua’, Tod 5& HAiov Stomtevopévon
kot Aéovtog poipagn £ 1B’ 1 oeMjvn Epaiveto Enéyovoa Tavpov poipag 1f ', Kol dxpipdg
8¢ émeiyev Eyylota TG avTdg. yiveton Gpa 1 petafd tod NAiov Kol Tiig oeAvNg aKpBdg
Bempovpévn S1doTaolg HolpdV TS tE. GAG ToD HAlov GvTog Tepl T Tp@Ta LEPT ToD AfoVTog EV
‘Pdd®, 6mov 1 TYpNoLg £yEveTo, N THG NUEPAS Bpa xpovav éotiv il y" (...)

Again, to display the amount of the equation (sc. of lunar anomaly) under similar
conditions which is derived from Hipparchus’ observations of such positions, we will
adduce one of these. He says that he made the observation in the fifty-first year of
the Third Kallippic Cycle, Epiphi [XI] 16 in the Egyptian calendar [-127 Aug. 5], when

4 For avivid, though at times exaggerated, portrayal of intellectual life in ancient Rhodes, see L. Rossetti and P.
Liviabella Furiani, “Rodi”, in G. Cambiano, L. Canfora and D. Lanza (edd.), Lo spazio letterario della Grecia antica,
vol. 1, tome 2, Rome, 1993, pp. 657-715.
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2/3 of the first hour had passed. ‘The speed was [that of day] 241, he says, ‘and while
the sun was sighted in Leo 8 7/12° the apparent position of the mon was Taurus 12
1/3° and its true position was approximately the same’. So the true observed distance
between moon and sun was 86:15°. But when the sun is near the beginning of Leo, at
Rhodes (where the observation was made), 1 hour of the day is 17 1/3 time-degrees.
(...) (Transl. after G. Toomer)

Hipparchus of Nicaea, On the Moon’s Motion in Latitude, Fragment 18 Dicks =
Ptolemy, Almagest, 1, p. 369, 4sq. (2 May -125)

avaypaeet toivov 0 “Tnmapyog &v Podw tetnpnrévar 810 TdV 0pydvov Tov 1€ iAov kol
v oeMvnv 1@ paC’ Etel amo tig Ale€avdpou televtiic kat’ Atyvrtiovg Dappovdi ' dpag
B’ apyopévng (...).

Now Hipparchus records that he observed the sun and the moon with his
instruments in Rhodes in the 197th year from the death of Alexander, Pharmouthi
[VIII] 11 in the Egyptian calendar [-126 May 2], at the beginning of the second hour
(...). (Transl. after G. Toomer)

Hipparchus of Nicaea, On the Moon’s Motion in Latitude, Fragment 19 Dicks =
Ptolemy, Almagest, 1, p. 374, 16-19 (7 July -125)

(...) eiMeopey mhv €k t@V VO t0d Trmdpyov teTNPNUéveV, B¢ Epauev, &v POd®
duotdoewv TV JSlorTELHEVNY T avTt® pAl Etel amd Tiig AleEdavdpov TeAevuTiig kat’
Atyvrtiovg [Toabvi ' dpog 0 kaiy' (...)

(...) we have again selected from the distances [between sun and moon] observed
by Hipparchus, as already mentioned, in Rhodes, the observation he made in the
same year [as the preceeding one], being the 197th year from the death of Alexander,
Payni [X] 17 in the Egyptian calendar [-125 July 7], at 9 1/3 hours. (...) (Transl. after G.
Toomer)

In a fourth case, Ptolemy quotes an observation made in Rhodes without naming its author,
but we know from another passage of the Almagest (p. 525 Heiberg) that Hipparchus used this
observation to determine the period of lunar eclipses, and it is therefore generally assumed that he
made the observation himself.

Hipparchus of Nicaea, On the moon’s motion in latitude, Fragment 22 Dicks =
Ptolemy, Almagest, I, p. 477, 3 sq. (27 January -140)

[aAwv o @ AL €ter tiig Tpitng kata KdAimmov mepiodov, 6 otiv ¥L' amod Nafovaccdapov,
kat’ Atyvrtiovg ToBi B’ eig v v dpog €' dpyxopévng év Podw fip&oto xheinev 1 ceAnvn Kol
€meokotOn 10 TAEIGTOV GO VOTOL S0KTOAOVG .

Again, in the thirty-seventh year of the Third Kallippic Cyclee, which is the
507th from Nabonassar, Tybi [V] 2/3 in the Egyptian calendar [-140 Jan. 27/28], at the
beginning of the fifth hour [of night] in Rhodes, the moon began to be eclipsed; the
maximum obscuration was 3 digits from the south. (Transl. after G. Toomer)

In fact, the assumption that Hipparchus is the author of this observation calls for an important
qualification, to account for the fact that Ptolemy did not name Hipparchus as its author in this
case, although he could have (as demonstrated by the three instances of observations for which he
did specify Hipparchus’ authorship). While it is plausible that Hipparchus chose for this purpose

VICTOR GYSENBERGH

an observation that he considered to be highly reliable, this may well have been an observation
which was made by an individual who worked with him, such as a fellow astronomer, a student or a
servant. That other individuals may have made astronomical observations at Hipparchus’ behest is
in turn suggested by the recent discovery of fragments from Hipparchus’ Star Catalogue. Although
we do not have explicit ancient sources about how Hipparchus’ catalogue was compiled, the
precision of the extant fragments implies a highly labor-intensive observational program that may
have been beyond the power of one man. Be that as it may, even if this observation was not made by
Hipparchus, the fact that it was made in Rhodes and then deemed by Hipparchus reliable enough
for him to use in his calculations can be taken as further evidence of Hipparchus’ connection with
Rhodes.

Accordingly, there is secure evidence of Hipparchus’ connection with Rhodes from -140 to his
latest dated observations in -125, although observations explicitly performed by Hipparchus in
Rhodes are limited to a three-year timespan from -127 to -140. The argument for his presence in
Rhodes turns on the inference that his sequence of equinox observations, also reported by Ptolemy,
must have been made in one and the same place as the observations discussed above:

Hipparchus of Nicaea, On the displacement of the tropical and equinoctial points,
Fragment 5 Dicks = Ptolemy, Almagest, I, p. 194, 3 - 196, 21

Now since Hipparchus is somewhat disturbed by the suspicion, derived from a
series of observations which he made in close succession, that this same revolution
[of the sun] is not of constant length, we shall try to show succinctly that there is
nothing to be disturbed about here. (...) For, in his treatise ‘On the displacement of the
solsticial and equinoctial points, he first sets out those summer and winter solstices
which he considers to have been observed accurately, in succession [Ptolemy
mentions the solstice observations but leaves out the details]. Then he sets out, first,
the times of autumnal equinoxes which he considers to have been very accurately
observed: [from -161 Sept. 27 to -142 Sept. 26]. Next he sets out the spring equinoxes
which have been observed with a similar accuracy: [from -145 Mar. 24 to -127 Mar. 23].
(Transl. after G. Toomer)

Some have doubted that the earliest observations in this series were performed by Hipparchus,
because the whole series would span more than thirty years.* However, a recently published papyrus
contains a solstice observation explicitly performed by Hipparchus and dating from 26 June -157:

P. Fouad 267A, 11. 11-12 recto (published by Fournet and Tihon 2014)

(...) the observation made by Hipparchus in the 166th year (counting) from (the
death) of Alexander, Pachon 28th, [missing] hour of day (...) (transl. A. Jones)

This new text provides strong evidence that the complete series of solstice and equinox

observations reported by Ptolemy, starting in -161, originated with Hipparchus. In order to optimize
accuracy, it would have been desirable for all of these observations to be made with the same
instrument, such as an equatorial ring, in the same place. We may thus infer from Hipparchus’
latest observations, which were certainly made in Rhodes, that the earlier observations in the series
were also made there.

5 Seee.g. G.J. Toomer, Ptolemy’s Almagest, p. 133, n. 8.
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This is consistent with the fact that in the Commentary on the Phenomena of Eudoxus and Aratos,
the only text of Hipparchus that has come down to us through the medieval manuscript tradition, he
writes that he is working under the hypothesis of a 36° latitude, which is a very near approximation
of the latitude of Rhodes:

Hipparchus, Commentary on Eudoxus’ and Aratus’ Phenomena, p. 182, 19 - 184, 2
Manitius

£EMg O¢ HroTaE® TEPl EKAOTOV TAV ATAAVAV AoTP®V €Ml KEQAANIOV, TiVl 1€ TAV ddIEKO
Cwdiov cvuvavatéldel Kol cvykatadbvel, Kol amd Tootng poipag tod (wdiov ap&apevov Emg
noomg poipag Eoyxatov avatéddlet fj [ovykata] dvver €v toig mepi v ‘EALGSa TtoHmOIS KOl
KaBoAov d1ov EoTiv 1) peyiot HUEPa OPAV ioNUePVADV 13! Kai Hwpiov.

In the following, I will show for every constellation, in a summary form, which of
the twelve signs of the zodiac it rises and sets with, and with which degree of the given
sign it starts to rise or set and with which degree it finishes, for the regions of Greece
and in general for every place where the longest day lasts 14 and a half hours (sc. a
latitude of 36°).

While it is possible that Hipparchus assumed a latitude of 36° for other reasons, the evidence
reviewed above strongly suggests that this hypothesis was due to the fact that Rhodes was the center
of Hipparchus’ astronomical activity at least for the period from -161 to -125.

There is a single strand of evidence that places Hipparchus’ astronomical activity elsewhere.
In his Phases, Ptolemy writes that Hipparchus performed meteorological observations in Bithynia:

Ptolemy, Phases, p. 26, 23 - 27,11

Kai to0tov avéypawyo tag émonpociog kol kotétaga katd 1€ Alyvrtiovg kol Aocifeov,
diumnov, Kdammov, Evktipova, Métwva, Koveove, Mntpddwpov, Ebdofov, Kaicapa,
Anpoxprrov, “Tamapyov. tovtev 8¢ Alydmtiol Etpnoay map’ fuiv, Aocibeog 6’ &v K®, dilmmog
&v Ilehomovviio® kol Aokpidt kol Poxidt, KéAlmrog &v ‘EAAnondvie, Métav kol Evkmuov
ABMvnow kai toig Kvkhdot kai Makedovig kai Opdxn, Kovav 6¢ kol Mntpoédmpog &v Trakiq
kol Zucediq, Ebdo&og év Acig kol Zikehig kol Trarig, Koioap &v Trokig, “Tarapyog év Bibvvig,
Anpoxprtog &v Moxkedovig kai Opdxr).

I have compiled and ordered their weather-signs (sc. marked by the stars
previously listed by Ptolemy) according to the Egyptians, Dositheus, Phillippus,
Callippus, Euctemon, Meton, Conon, Metrodorus, Eudoxus, Caesar, Democritus
and Hipparchus. Among these authors, the Egyptians made their observations here,
Dositheus in Cos, Philippus in the Peloponnese and Locris and Phocis, Callippus in
Hellespont, Meton and Euctemon in Athens, the Cyclads, Macedonia and Thrace,
Conon and Metrodorus in Italy and Sicily, Eudoxus in Asia and Sicily and Italy, Caesar
in Italy, Hipparchus in Bithynia, Democritus in Macedonia and Thrace.

Bithynia is the region of Hipparchus’ birth-place Nicaea, and it is possible that these
meteorological observations date to his youth in Nicaea. However, another possible interpretation
is that Hipparchus continued to have ties with Nicaea and also did astronomical work there, despite
much of his work being conducted in Rhodes. Indeed, this would be consistent with what we know
of other ancient astronomers such as Eudoxus of Cnidus, who despite founding a school in Cyzicus
is said to have had an ‘observatory’ in Cnidus and whose political involvement with his native city

VICTOR GYSENBERGH

was honored by a municipal decree.®

In sum, while the explicit evidence for Hipparchus’ presence and activity in Rhodes is limited to
the years -127 to -125, there is every reason to assume that he started working there as soon as -161.
This does not preclude the possibility that Hipparchus maintained ties with, and worked in, Nicaea
during that period, which may be supported by a possible reading of the passage from Ptolemy’s
Phases. Finally, because we have very little biographical information about Hipparchus, it is also
possible that he traveled more widely during the period in question, although there is no positive
evidence for this.’

6 See V. Gysembergh, Eudoxe de Cnide. Témoignages et fragments, Paris, 2024, pp. XXI-XXVI.

7  For the equinox of 24 March 146 BCE (Almagest III.1, p. 135 Manitius), sometimes misunderstood to have
been observed in Alexandria by Hipparchus, the observation made using the ring in Alexandria is reported to
differ by five hours from the one made by Hipparchus himself.
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