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The metal production at Pistyros and the surrounding area in the historical period: Reserach
and first results. This article focuses on metal production at the Thasian colony of Pistyros
in Aegean Thrace during the Classical/Hellenistic periods. Evidence for mining activity
in the Lekani Mountains, that was mentioned by ancient authors is also under
examination. Mining shafts and galleries, mineral processing areas and slag heaps
represent direct evidence for the organization and running of large-scale metal
production in this region. With the foundation of Thasian colonies and emporia in the
coastal zone, the output in metals increased and this became possible through the
involvement of Thracian manpower as they were more numerous and better suited to
exploit these resources. On the other hand, the Greeks of the colonies traded finished
products in exchange for raw materials. This reciprocal relation is corroborated by
recent evidence for metal production deriving from the ongoing excavation at Pistyros,
namely large volumes of metallurgical slag. The archaeological findings reveal that
primary smelting of iron/manganese ores bearing precious metals and argentiferous lead
ores were smelted at Pistyros for the extraction of silver and possibly also gold. The
coexistence of slag, speiss and litharge at Pistyros provide clues to the potential workflow
for precious metals extraction. Thus, it is being suggested that three liquid layers formed
within the same furnace: a) slag floating on the top, b) speiss separating in the middle
and c) a layer rich in Pb/Ag collected at the bottom. The next stage would involve further
treatment of the Pb/Ag product through cupellation for the separation of lead from
silver during which platy litharge was formed, characteristic examples of which were
found during excavation. The supply of raw materials, i.e. minerals and timber for
charcoal, from the mining zone in the Lekani Mountains was a matter of negotiation and
exchange between the indigenous Thracian miners and the Thasian populations of the
colonies.

Ayyelkn) Aepneoy), To npofadiopa twv KPNTIKGOV gpyactnpiov oty Slapoppmor)
EIKOVOYPAPIK®V TONOV Kata v npoty) Yetia n.X., EYAIMENH 19-20 (2018-2019),
25-38.

The precedence of Cretan workshops in the formation of iconographic types during the 1st
millennium B.C. The discussion of the entitled subject demonstrates the leading
contribution of Cretan workshops to the shaping of six iconographic types from the 10th
century BC on, which appear later in the iconography of the rest of Greece. The
innovative creation of these types is due to the continuous manufacture of
anthropomorphic artefacts from the 2nd to the 1st millennium BC and to the dynamic
Minoan past of Crete.



Paul A. Iversen, Lunisolar Calendars, the Antikythera Mechanism, the Halieia of
Rhodes and some thoughts on the Calendars of Rhodes and Kos, EYAIMENH 19-20
(2018-2019), 39-122.

This paper will discuss the logic, history and development of lunisolar calendars,
including the octaéteris, the Metonic Cycle and Callippic Cycle periods (particularly how
the latter two are employed on the Antikythera Mechanism), as well as the years, season,
history and events of the Halieia games of Rhodes (which are also attested on the
Antikythera Mechanism). It will also discuss the order and seasons of the months and the
day-nomenclature of the calendars of Rhodes and Kos as well as their semester systems.
Here it will be argued that there were two separate calendars in operation with different
starting points at both these city-states — an Eponymous Calendar-Year and a Bouleutic
Calendar-Year. The paper will also discuss the intercalary month TTavapos Sedtepos at
Rhodes along with various theories concerning the Amavéaua festival there.

Finally, the paper will conclude by analyzing the years in which several Rhodian
festivals were celebrated, based upon which several Rhodian inscriptions will be redated.

Mélno I. Holoywpyn, Ayodpdtio veapr)g avOpikig HOPPIS TV POHUIKOV
xpovov, EYAIMENH 19-20 (2018-2019), 123-132.

Roman statuette of a young male figure. The sculpture published here, kept in the
Archaeological Museum of Piraeus (inv. no 1212), is a freestanding, smaller than life-size
(max. preserved height: 0.415 m) statuette of a nude young man, preserved from the
waist up. Evidence concerning its provenance does not exist, as the date at which the
statuette was handed over to the Archaeological Museum of Piraeus remains unknown
and no further information is available. Around 1971-72, the late Professor Giorgos
Despinis, who served as Curator of Antiquities at the time, entered a brief description of
the object into the Museum’s Inventory. The statuette is made of white, fine-grained
marble, possibly Pentelic, covered with light brown patina. Aside from the lower body
and the legs, the right upper limb is missing from the middle of the arm down. Similarly,
the largest part of the left upper limb, which was possibly raised, is missing, also from the
middle of the arm down. Traces of a round socket, intended for the insertion of a dowel,
are preserved in the centre of the broken surface of the left arm. One more circular
socket is found on the left shoulder connected to a shallow, narrow groove. On the left
side of the torso, the remains of an integral rectangular support (puntello) survive, whose
broken surface indicates that it was angled, leaning forward. Rasp marks are visible on
either side of the neck, the area covered by the curls, as well as the left side of the torso,
from the armpit to the puntello. Extensive use of drill is evident in the rendering of the
hair. The figure’s hair that features “anastole” above the forehead, consists of rich curls
that grow unevenly, framing the beardless youthful face, covering the ears completely.
Based on stylistic grounds, the statuette is datable around the mid-2nd century AD or
shortly later. The preserved evidence leads to the assumption that the figure held most
likely a cornucopia in his raised left hand. The statuette depicted possibly a daemon or
personified a benevolent force or a river.
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LUNISOLAR CALENDARS, THE ANTIKYTHERA MECHANISM,
THE HALIEIA OF RHODES AND SOME THOUGHTS ON THE
CALENDARS OF RHODES AND KOS

This paper will: (I) provide a brief introduction to the logic, history, and
development of Greek lunisolar calendars. Here it will be argued that by the end of the
3" century BC many Greek city-states were using the Metonic Cycle to regulate their
calendars, which is best exemplified by the calendar on the Metonic-Calendar Spiral of the
Antikythera Mechanism (¢. 200-50 BC). It will also be shown that the octaéteris had long
since been abandoned, if it was ever used at all, so that it is extremely unlikely that it was
still being used in the 1" century BC by the Rhodians to regulate their calendar, as has
been argued by Hiller von Gaertringen (1929) and more recently by Badoud (2015). (II)
I will reiterate (Iversen 2017 and 2020): that the Great Halieia of Rhodes, which are the
sixth set of games on the Games Dial of the Antikythera Mechanism, were definitely
celebrated in the same summer as the Nemea one year prior to the Olympia, thus 205,
201, 197... BC, and not two summers before the Olympia (or 206, 202, 198...) as Badoud
(2015) argues; that these games likely fell at the end of Rhodian TTavauos, not at the
beginning of Rhodian Ad&Aws, as Badoud (2015) argues; and that the Metonic-Calendar
Spiral on the Antikythera Mechanism was likely originally built for the Rhodian calendar,
so that the first month in the Bouleutic Calendar-Year of Rhodes, Kapveios (which is related
to Kpaveios on the Mechanism), normally began with the fourth new moon after the summer
solstice. I will also discuss the history and competitive events of the Halieia. (III) I will
discuss the names of the days and the order/seasons of the months of the calendars of Kos
and Rhodes. Here it will be argued that the order of the months in the calendar of Kos
(whose order of months is secure) can be used to reconstruct the order of months in the
Rhodian calendar. In the end it will be argued that the order of Rhodian months
advocated by Bischoft (1894) and Borker (1978) is to be preferred over that proffered by
Trampy (1997) and Badoud (2015). It will also be argued that Kapvetos generally began
shortly after the fourth new moon after the summer solstice (= Athenian TTuavoyicov), as is
consistent with the arguments of Borker (1978) and Triimpy (1997), but not with those of
Badoud (2015), whose analysis suggests it instead began with the fifth new moon after the
summer solstice (= Athenian Mawakmpicov). (IV) I will discuss the semester-system at Kos
and Rhodes. Here it will be argued that the winter semester at Kos began with the month
Kapvelos -the same month as at Rhodes- as argued by Segre (1944-1945), and not with
©eudaioios, as argued by Bosnakis and Hallof (2005). It will also be argued that there were
two calendar-years in operation at both Kos and Rhodes, an Eponymous Calendar-Year
(based on the monarchos at Kos beginning with ©eudaioios as Bosnakis and Hallof, 2005,
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argue; and based on the priest of Helios at Rhodes beginning with TTavauos as Badoud,
2015, argues), and a Bouleutic Calendar-Year divided by winter and summer semesters,
(beginning with Kapvetos at both Kos and Rhodes). The theory of Borker (1978) that there
were also separate calendar-years in operation at Rhodes for the prytanies and boula will be
rejected. (V) I will discuss the intercalary month TTavauos 8edtepos at Rhodes as well as
various theories concerning the Amavéaua festival. Here it will be shown that Téavauos
Sevtepos was inserted directly after TTavauos, as one would expect and as Zimmer and
Bairami (2008) and Badoud (2015) argue, and not after @eocpogdpios as Paton (Paton and
Hicks 1891) argued, nor between Tledayeitvuos and Aiwbobuos and then later after
Oeopogdpios as Borker (1978) argued. I will also argue the month name TTavauos is derived
from mavijuap (av + fuap, finatos) and means “all day long”, as Schwyzer arguedl, and that
the Aravama were just a double all-day-long festival, and not a festival for the intercalated
month TT&vapos Sevtepos as Dittenberger (1887) suggested and Hiller von Gaertringen
(1894) and Badoud (2015) have championed. Finally, (VI) I will discuss the years of
various Rhodian festivals. Here it will be shown that Badoud’s (2015) years for many
Rhodian festivals are wrong because he misunderstood the year of the Great Halieia,
which is the key to determining the years of the others. Based upon this, I will also redate
some Rhodian inscriptions, most importantly /G XII.1 730 (= Badoud 2015, 316, no. 6),
Pugliese Carratelli 1952-1954, 259, no. 5 (= Badoud 2015, 311, no. 2), and /G XII.1 46.2

I. Introduction to lunisolar calendars and the Antikythera Mechanism

A. Brief history of the development of Lunisolar Religious Calendars

The city-states of ancient Greece, like the Babylonians of old or the traditional
calendars of the Jews and Chinese, employed what are known as lunisolar calendars, that
is calendars whose months in principle were supposed to track closely the phases of the
moon while generally staying in line with the solar or ‘tropical’ year. Thus, the first day of
the month was ideally the day on which a crescent moon could be seen waxing visible on
the western horizon at sunset, the middle of the month was supposed to be the day of the
full moon, and the last day of the month ideally fell at conjunction, or what is also called
the new moon, that is when the moon was between the earth and sun so that its face was
occluded.

Since all Greek month names were adjectival and almost always named after one of
the important festivals that fell in them, such as the Karneia in the month of Karneios or
the Sminthia in the month of Sminthios, and since these festivals were often tied to
agricultural activities, it was also felt important to keep the months aligned as closely as
possible to the tropical year so that the gods would have their proper sacrifices at the due
season. Thus, having a well-regulated calendar not only served the practical needs of
agriculture, sea-faring, military campaigning, and political organization, it also guaranteed
proper religious observance. Any student of Greek religion and history, therefore, must

' Schwyzer (1953, 437; 518).

2 I want to thank Jan-Mathieu Carbon for reading a draft of this paper and making many useful
comments, as well as an anonymous reviewer. I also want to thank John D. Morgan, with whom I have had
many discussions concerning many of the issues in this paper and with whom I am working on a book that
covers some of this same ground.
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have a firm grasp of lunisolar calendars. Since many are not familiar with their basic
history and logic, I will give a brief overview here.

How the Greeks initially developed their lunisolar calendars is not clear, as our
sources for the earlier periods are usually late and often unreliable. Apart from days,
undoubtedly the moon was initially chosen as a time-keeping device because it was easy to
see in the night sky for at least part of most nights and it has a regular pattern of waxing
and waning. Over time, those who lived north or south of the equator would have also
seen that the cycle of the seasons repeated in close conjunction with various stars or star
clusters and given the importance of agricultural activity or sea-faring, it would have been
seen as advantageous to tie these two naturally occurring units of time together, along with
days. This was, however, something that had to be learned by close observation and trial
and error, as the cycles of the heavens have some variation that only smooths out over
longer periods. In particular, a synodic lunar month,’ can vary by as much as about 6.5
hours from its mean value of 29.53 days from month to month. The challenge, therefore,
was to find a regularly recurring alignment of these three naturally occurring time-
keeping phenomena, that is an integer number of days, an integer number of lunar
months, and an integer number of solar years.

The earliest extant Greek evidence for month names comes from the Mycenaean
era, which imply these were lunar.* The next evidence is found in Homer, who in
describing Odysseus’ sojourn with Circe says ‘When a year had passed, and the seasons turned,
the moons waned, and the long circuit of days had gone around...’ In this passage are found all
the ingredients that make up an effective lunisolar calendar, namely days, moons/months,
and seasons/years, with the months seemingly being measured from one conjunction to
the next (unvésv eBwdvteov).” The next earliest evidence comes from Hesiod, who associates
the Ionic month Lenaion with the winter (Erga 504), which means that already in his day
the Ionians were keeping this lunar month aligned with a particular season. Hesiod (Erga
479, 564, 663) refers to the solstices as the fehioo Tpomai or Tpomai nediolo, ‘turning points
of the sun’ (i.e., the dates on which the rising or setting sun reached its northernmost and
southernmost points on the horizon), and he says the spring equinox marked the
completion of a year (Erga 561-2). In other words, he recognized the solstices and
equinoxes as important markers to keep track of what we now call the tropical year. His
didactic poem also reflects a keen awareness of an already well-developed tradition of
recognizing the seasonal repetition of various annual stellar events (i.e., the sidereal year),
which was a rudimentary, but reasonably effective, way of keeping track of the tropical
year. So, for instance, in conjunction with agricultural activity Hesiod explicitly mentions
or alludes to the evening rising of Arcturus in early March (Erga 565-7), the morning rising
of the Pleiades in mid-May (Erga 571-2), the morning rising of Sirius at the end of July
(Erga 587), the morning rising of Orion in late August (Erga 598), the morning rising of

* In this paper a “lunar month” or “month” refers to a synodic month as opposed to a sidereal, draconitic,
tropical or anomalistic month.

4 On the Mycenaean month names, see Palmer 1963, 235; 238. Also see Triimpy 1989 and 1997, 2-3, §2.

% An enigmatic passage in Homer (Od. 15.403-404) says there is an island Syrie, above Ortygia, where are
the tpomaifiehiolo. While some take this to be a direction on the horizon and thus a reference to a solstice, others
take this to be purely mythical, perhaps the place in the extreme west where the sun daily turned back his
steeds.
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Arcturus around September 10 at his latitude in his day (Erga 609-14), the morning setting
of the Pleiades and Hyades in early November (Erga 615-619), and the evening rising of
Orion (Erga 619) also in early November. We will see that this tradition of naming and
ordering a specific set of stellar events to keep track of the sidereal year, which at this time
was equated with the tropical/solar year, will continue to be refined throughout antiquity
and is found on the front of the Antikythera Mechanism.

Further refinements in measuring and predicting the solstices are attributed to
Thales of Miletos (c. 624/3-546/5 BC),’ and yet more to Thales’ student Anaximander (said
to be 64 years old in O1.58.2 = 547/6 BC) following his invention of the gnomon, which
he set up in Lakedaimon to indicate solstices and equinoxes.”

According to a controversial passage concerning the history of Greek calendrical
practice found in Geminos (8.25-49), who probably worked on Rhodes in the 1* century
BC,” the Greeks initially reckoned all years to have 12 months of 30 days (Geminos does
not say this directly, but it seems to be the logical implication). Eventually the Greeks
recognized that over time synodic lunar months average 29.53 days, while tropical years
are 365.2422 days. Keeping in mind the principle of integers, it was recognized that 29.53
was nearly equivalent to 29.5 days, and thus when multiplied by two was nearly equivalent
to the integer number of 59 days, so lunisolar calendars generally adopted a scheme of
months that alternated between ‘full’ months of 30 days, and ‘hollow” months of 29 days,
which together yielded 59. A sequence of 12 such alternating months, however, results in
a year of only 354 days, which is 11.2422 days short of a solar year. To make up this
shortage of days, so Geminos says, every other year the ancients decided to insert an extra
month of 30 days called an ‘intercalary’ month (urv ¢uBoApos),” which meant that the years
alternated between ‘ordinary years’ of 12 lunar months of 354 days and ‘intercalary years’
of 13 months of 384 days.

It should be noted here, that as far as we know, all Greek calendars doubled one of
their existing 12 months in an ordinary year, and inserted it directly after its homonymous
month (as did the Babylonians), sometimes but not always qualifying it with an adjective
such as deUtepos (second), Uotepos (later), or &uBdAwos (inserted), or at Argos émduevos
(following). Some city-states, such as Athens, showed variation in the month chosen to
double (usually they doubled their 6th month, Posideon, but sometimes instead the first,
Hekatombaion, and at least once the 2nd, Metageitnion, the 7th, Gamelion, and the 8th,
Anthesterion), others were more consistent, such as Delphi, where in the 2" century BC
only TTortpdmios 6 mpédTos and TTortpdios 6 Beutepos are attested on manumission decrees
from 12 different intercalary years. At least in the Hellenistic and Roman periods Rhodes
seems to have had a consistent intercalary month, as only a TTavauos 8edtepos, a doubling

® Diogenes Laértius 1.23, citing Eudemos of Rhodes.

" Diogenes Laértius 2.1-2, citing Favorinus of Arelate.

8 The assignment of Geminos to Rhodes comes from his proclivity to use Rhodes as an example in making
some astronomical point, as well as his writing a commentary on Poseidonios of Rhodes’ Meteorology. For his
probable date in the 1* century BC, see Jones 1999 and Evans and Berggren 2006, 15-22. To their arguments
we may add that Geminos makes no mention of the Julian calendar, instituted in 45 BC, which perhaps would
be odd, if he were writing after this date.

? Herodotus (1.32) has Solon claim that a typical Greek calendar intercalates every other year. Some think
Geminos may have been using this passage as his evidence for intercalations every other year.
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of the 10th month in its Bouleutic Calendar-Year, is attested on over 100 stamped Rhodian
amphora handles from at least 20 different years, but never a doubling of any other
month.'’ As far as we know, all the sacrifices due in the regular month had to be repeated
in the intercalary month, which, as we just saw, fell directly after the month of the same
name, and there is no certain example of a festival designed solely for an intercalary
month,' nor is there a certain example of an intercalary month inserted at some other
point than directly after the month of the same name, except at Athens where the
intercalary month TTooi8ecov deUtepos was renamed Adpiavicov to honor the Roman emperor
Hadrian in AD 124, and possibly on an unknown calendar that may come from Arkadian
Orchomenos,"” where there are apparently names for 13 months, thus a different name
for the intercalary month. We will return to these points at the end of this paper (see
Section V) when we consider the placement of the intercalary month TTavapos Seitepos as
well as the Amavéua festival at Kos and especially Rhodes, which some have argued was a
festival celebrated only in TTavapos Sevtepos.

In any case, Geminos tells us that the Greeks quickly discovered that even with
alternating months of 30 and 29 days and inserting an embolimic month every other year,
their days and months still did not harmonize with the phases of the moon or the yearly
cycle of the sun over time (354 + 384 = 738 days, which is 7% days greater than two years
of 365% days, or 730% days). They then, according to Geminos,"” turned to another
period known as the oxtaetnpis,'* in which they inserted three extra uives éupéAwor of 30
days in an eight-year period to yield a period of 2922 days, over 99 lunar months
(apparently with 51 months of 30 days and 48 months of 29 days), over eight tropical
years. Keeping in mind that the solar year was about 365%4 days and the lunar month
about 29% days, again this meant that their normal year of 12 lunar months (alternating
between 30 and 29 days) had only 354 days, about 11% days short of the solar year. They,
therefore, sought an integer number of years divisible by 114 and realized that 8 years x
11Y% days was equal to 90 days, which was nearly equivalent to three lunar months. It was
for this reason they inserted three extra pfves éuBoAoi of 30 days in an eight-year period,

1% Paton’s (Paton and Hicks 1891, 328-29) inference from IG XII.1 4 that TTavauos detrepos at Rhodes was
inserted not immediately after TTavapos, but at the end of the year, is now disproven by Zimmer and Bairami 2008,
159, no. E2611. Similarly, the pre-Julian Roman calendar preserved by the Fasti Antiates Maiores (ILLRP 9)
displays the intercalary month at the end of the year after December rather than after February. See p. 92.

' T have not found any such example myself, nor does Angelos Chaniotis know of any either.

2 D.M. Robinson 1958 = SEG XVII 829 and BE 1959.43.

¥ Neugebauer 1975, 11.619-620 discusses other early cycles, including that of Philolaos the Pythagorean
as well as an earlier version of the éxtaetnpis.

" On the dkraetnpis, see Samuel 1972, 35-42. Boeckh (1855, 11-17) attributed the invention of the
éktaetnpis to Solon based on the extremely flimsy evidence that Diogenes Laértius (1.59) credits him with
teaching the Athenians to reckon days according to the moon and Plutarch (Solon 25) credits him with
recognizing conjunction and inventing the backwards count of days in the last decade of the month from it.
Censorinus (de Die Natalie 7.21), on the other hand, reports that some credit its invention to Eudoxos (c. 390 -
337 BC), but he adds more plausibly that it is also attributed to Kleostratos of Tenedos, who Pliny (H.N. 2.6.31)
informs us worked after Anaximander’s discovery of the obliquity of the zodiac in Ol 58 (548-544 BC).
Censorinus also mentions other astronomers who played with it, including Harpalos, Nauteles, Mnesistratos,
and Dositheos. Censorinus also implausibly ties the four-year cycle of the Olympic games to the ékraetnpis via
an earlier cycle called the tetpaetnpis, but most scholars today suspect this history to be Censorinus’ own
invention to present a smooth transition from earlier (non-astronomical) to later (astronomical) calendars. See
Samuel 1972, 35, n. 1.
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being sure that the extra three months were evenly distributed across the eight years. The
even distribution was important, as Geminos (8.32) explains: “Therefore, they arranged the
embolimic months so that they were, as much as possible, evenly distributed (udAiora 8" ioou). For one
ought not to wait until a difference of a month arises with respect to the visible heavenly cycles (ta
pawdpeva), nor anticipate a whole month with respect to the course of the sun. For this reason they
arranged the embolimic months to be reckoned in the third, fifth and eighth year.” He adds (8.33),
however, that other years of this eight-year cycle could be selected for intercalation, as
long as they had the same arrangement (v avtiv 8idtagw) of being evenly spaced (udAiota
81’ foou), meaning such years as 1, 4, and 6, or years 2, 4, and 7. What was not allowed were
two contiguous years with intercalations or an interval of intercalation greater than two
years, either of which would have defeated the entire purpose of intercalating with the
oktaetnpis. Geminos then goes on to describe the shortcomings of the oéktaetnpis and
successive attempts to make it work, which I will not describe in detail here. Suffice it to
say, Geminos demonstrates how the oxtaetnpis failed as an intercalation scheme and thus
it was abandoned at some point in the hoary past. We will return to these points in Section
V below, as it has recently been suggested'” that the Rhodians were still using the éktaetnpis
to regulate their calendar and festivals in the 1" century BC, and not only that, in their
version of it, they employed an intercalation scheme in years 1, 4 and 5, and thus had
back-to-back intercalations at one point, and three years between intercalations at another
point and thus violated Geminos’ principle of p&Aiota & foou. Both assertions, which
Badoud acknowledges are a “double particularisme”, are highly unlikely.16

After experiments with the oktaetnpis, Geminos (8.50-58) goes on to say that a
nineteen-year period called the évveakaidexaetnpis was introduced at Athens in which 6940
days was equivalent to 235 lunar months, which was nearly equivalent to 19 solar years
(only short by about two hours!). While Geminos associates this discovery with Euktemon,
Philip and Kallippos, the late Hellenistic universal historian Diodoros (writing ¢. 60-30 BC)
(12.36.2) ascribes it to Meton of Athens, whom he says introduced this cycle during the
archonship of Apseudes (433/2 BC) beginning on the 13th of the Athenian month
Skirophorion (June/July). In the évveaxkaidexaetnpis, one inserts seven extra intercalary
months at regular intervals over 19 years to yield the figure of 235 lunar months (19 years
x 12 lunar months + 7 intercalary months = 235 lunar months). Geminos also tells us that
since 235 x 30 days = 7050 days, which is 110 days more than the required 6940 days, in
this period of 19 years the Greeks had 125 full months of 30 days and 110 hollow months
of 29 days to yield 6940. He also says, in a garbled passage, that since 6940 / 110 = 63,
rather than remove the 30th day of every other month, as seems to have been the common
practice, a day should be removed once after every 63 days (that is the 64th day)."” This

!5 Badoud 2015, 138-139.

16 Badoud (2015, 139), in placing his intercalations in years 1, 4 and 5, misunderstands Geminos’
statement that “it makes no difference if someone were to make the same arrangement of the intercalary months in other
years [of the oxraetnpis].” Again, the key words are the same arrangement (tiv airhv Sigtagw), which means
intercalations that are evenly distributed (u&Aiota 81" foou) — a point Geminos made just before this statement.

' While the calendar on the Antikythera Mechanism does observe this rule, probably most Greek cities
did not, as its application would have resulted in several days on which festivals fell being omitted. For instance
on the preserved parts of /G XII.1 4 (an inscription bearing a calendar-year from Rhodes dating to the 1st
century AD on which see below, Section I11.C), the 30th day of every other month is omitted.
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period of the integer number of 6940 days, coupled with the integer number of 235
months, coupled with the integer number of 19 years, was successful at keeping the days
of the month in line with phases of the moon while at the same time tethering the months
of the year as closely as possible to particular seasons, and is still today called the Metonic
Cycle, so named after its homonymous founder in the West, although it is clear the
Babylonians had discovered and employed this method by ¢. 500 BC.

Although the years chosen for intercalation within the Metonic Cycle could vary, like
the oktaetnpis it was absolutely essential that they be spaced out evenly, otherwise the
months would drift too far from their seasons between intercalations. Thus years 1, 3, 6,
9, 11, 14, and 17 of the Metonic Cycle would be acceptable for intercalation, or years or 2,
5,8, 10, 13, 16, and 18, and so on. Again, what was not acceptable in any known ancient
intercalation scheme were years with back-to-back intercalations or more than 2 years
between intercalations, although we have several attested instances where religious and
civil calendars were manipulated to meet some emergency or political exigency, ' but these
were often considered sacrilegious anomalies and undoubtedly were corrected as soon as
possible."

In conjunction with Meton’s and Euktemon’s announcement of the nineteen-year
cycle, they are also said to have set up sophisticated equipment on the Pnyx to accurately
measure the summer solstice, which another source tells us fell on Skirophorion 13 of
Apseudes’ archonship (= 27 June, 432 BC).” It is not unlikely that, in part, this
measurement was meant to serve as the starting point for the Athenian calendar so that
the first month of the Athenian calendar, Hekatombaion, would ideally commence with
the first new moon after the summer solstice.

By the end of the 5" century BC, Greek astronomers borrowed another invention
of the Babylonians to keep track of the solar year, that is dividing it up by the sun’s entry
into the 12 zodiacal signs and assigning to these a total of 360 degrees.*' In conjunction
with this, Euktemon is said to have fashioned a parapegma,’ which laid out in chronological
order an annually repeating cycle of stellar events, which featured the first and last
visibility of several stars or constellations in the morning or the evening and the solstices

'8 For instance, in the Spring of 334 BC Alexander is reputed (Plut., Alex. 16.2 and Arrian 1.11-12) to have
intercalated a second month of Artemitios, even though one was not due, to get around the Macedonian
injunction of not taking to the battlefield in the month of Daisios. Or in 241 BC, the Spartan Ephor Agesilaos
is said (Plut. Agis 15-16) to have inserted an extra month into the Spartan calendar when one was not due, but
this was extremely controversial. Both these stories indicate there was supposed to be a regular and predictable
cycle of intercalations.

' The Moon’s complaint at Aristophanes’ Nubes 615-616 (423 BC) that the Athenians did not observe the
days rightly, although demonstrating that manipulation of the festival lunar calendar was frequent at Athens,
especially during the Peloponnesian War, nevertheless also indicates that this was considered in some quarters
a religious affront to the gods.

2" Diehls and Rehm 1904, lines 1-6 = Bevan, Jones and Lehoux 2019.

! Pliny H.N. 2.6.31 seems to assert that Kleostratos was the first Greek to use the zodiacal signs. In this
same passage he dates him after Ol. 58 (548-544 BC). Most place him at the end of the 6" century BC.

*% As Bitsakis and Jones (2016a, 90) explain, the term parapegma, or “beside-pegging”, originally referred
to any artefact that had a series of holes drilled into it that stood for repeating units of time, especially days.
Often these objects were accompanied by inscriptions or pictorial representations. Later, any text that laid out
in chronological order an annually repeating cycle of days and associated celestial phenomena or “stellar
events” (that often featured the first and last visibility of stars or constellations in the morning or the evening),
was also known as a parapegma, even if it had no drill holes to accompany it.
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and equinoxes, as in Hesiod. These stellar events were then associated with the sun’s
position at a specific degree within one of the 12 zodiac signs. The parapegma appended to
the end of Geminos (known as the Geminos parapegma),” for instance, tells us that
Euktemon placed the morning rising of Sirius at the 27th degree of Cancer and the
autumnal equinox at the Ist degree of Libra. The Greeks eventually developed a
repertoire of about 50 such stellar events. Although these represented a reasonable way of
keeping track of the tropical year, the biggest problem with these is that they were very
particular to location (one’s latitude and altitude affect these greatly) and local visibility
conditions. A third problem, as noted by the Rhodian astronomer Hipparchos in his star
catalogue completed in 129 BC, is that because of the precession of the equinoxes (which
we now know is caused by the sun’s gravity pulling on the Earth’s poles), the position of
stars shift over time so that the sidereal year is not precisely equal to the tropical year.

Another notable development in the history of astronomically based calendars, as
Geminos (8.59) tells us, included the invention of the Callippic Cycle, so named after
Kallippos of Kyzikos, who studied at Athens in the last half of the 4™ century BC and is
said to have first begun his cycle at the summer solstice of 330 BC (which would have been
28 June in the proleptic Julian calendar). By removing one day after every fourth Metonic
cycle, i.e., every 76 years, it yielded more accurate values for the tropical year of 365%4 days
rather than 3655/19 days (((4X6940) — 1) days)/(76 years) = 365 days/year) and for the
mean synodic lunar month of (((4x6940) — 1) days)/(4X235 months) = 29.53085
days/month). Kallippos’ calendar was subsequently used for dating astronomical events by
Timocharis in the early 3rd century BC and also in later centuries,* and the Callippic
cycle was almost certainly employed to regulate the calendar on the Antikythera
Mechanism, which dates at some point between the end of the 3™ and middle of the 1*
centuries BC.

As a part of studying the regular cycle of the sun and moon, by the last three
centuries of the Hellenistic period, if not earlier, the Babylonians had also discovered what
is known as the ‘Saros Cycle’,”” or what Ptolemy (Almagest 4.2) calls 6 mepioBikds xpdvos, a
period of 223 lunar months that can be used to predict or describe lunar and solar eclipse
possibilities. This is the period where the Sun, Moon and Earth return to approximately
their same geometrical position so that a similar eclipse occurs. The period is actually 18
years, 11 days, and a variable number of hours that over time averages about eight. Since
eight hours is not an integer number of days, it is not ideal, but conveniently it is 1/3 of
day, so the Babylonians, as Geminos (18.4-19) tells us, developed a more accurate period
called the Exeligmos Cycle (¢€ehiyndés = “turning of the wheel”) to describe eclipse
possibilities, which is a triple Saros of 669 lunar months, or 54 years and 33 days. Ptolemy
(Almagest 4.2) informs us that Hipparchos (¢. 190-c. 120 BC) knew of this period (Ptolemy
apparently did not appreciate the extent to which Hipparchos relied upon the Babylonian
tradition for his numerical parameters),” but as far as we know this was never used to

» See Evans and Berggren 2006, 231-240 and 275-289.

# Van der Waerden 1960, 168-176 and 1984; Jones 2000.

* This is a modern term apparently first applied to an eclipse cycle by Edmond Halley in 1691. See
Neugebauer 1975, 1.497, n. 2.

26 See Neugebauer 1975, 1. 309-312; Toomer 1988.



Lunisolar Calendars, the Antikythera Mechanism, the Halieia of Rhodes 47

regulate any Greek calendars. It does, however, appear on the Antikythera Mechanism.

By the 3" or 2" centuries BC Greek astronomers also found the Egyptian calendar
a useful tool to keep track of the tropical year.27 Early on the Egyptian calendar was lunar,
but eventually, as Geminos explains (8.16-24), they developed a civil calendar of 12 months
of 30 days each plus 5 “epagomenal” days added at the end of the year to bring the total
to 365 days.”® This was about ¥4 day short of the tropical year so that the Egyptian months
slowly wandered through the seasons. In 238 BC, however, King Ptolemy 111 “Euergetes”
and Queen Bernike held a synod of Egyptian priests in Kanopos,”
reforming the Egyptian calendar to keep the heliacal rising of Sothis (Sirius) fixed on Payni
1 and to keep the other Egyptian festivals in their proper seasons by inserting every four
years a sixth epagomenal day (in the manner of a leap year), on which the festival of the
Theoi Euergetai would be held.* As Chris Bennett recognized,g1 some of the double dates
in Euergetes’ reign suggest this reform may have been implemented at least for the rest of
his reign and possibly also during the reigns of his successors Ptolemy IV, V, and VI.
Although after this the Egyptians appear to have resumed using only their traditional
wandering calendar, nevertheless the Egyptian calendar plus leap year every fourth year
was a very useful tool for Greek astronomers to keep track of the tropical year —a much
easier tool than the myriad of Greek lunisolar calendars.

Geminos’ historical account of Greek calendrical history is very controversial, as most
scholars consider him prone to anachronistic historical reconstructions to explain the
astronomy of his time.” Another related problem or question, is how many Greek city-
states actually incorporated any of these astronomical findings into their civil and religious

who advocated

calendars? For instance, many doubt whether any Greek city-state ever even employed the
oktaetnpis,”” rather this may have been a problem discussed mainly among astronomers.
We are on firmer ground with the Metonic Cycle, although how soon after 432 BC
the Athenians and most of the rest of the Greeks adopted it to regulate their religious and
civil calendars is subject to debate. Conclusive evidence for almost all city-states is lacking,

" The earliest Greek astronomer known to us, through the reporting of Ptolemy (Almagest 7), to use the
Egyptian calendar is Timocharis of Alexandria with dates between 295-283 BCE. But this was his local
calendar. The earliest Greek astronomer outside of Egypt using the Egyptian calendar for the dating of
celestial observations is once again reported by Ptolemy (Almagest 3) —this is Hipparchos (with a date of 162
BCE).

* For a description of the Egyptian calendar, see Bickerman 1980, 40-43 and Table I1I on pp. 115-122
for a list of dates of Thoth 1; and Jones 2017, 70-72.

29 The synod and reform are attested on the Canopic Decree (OGIS 56), which is inscribed in hieroglyphic and demotic
Egyptian and in Greek, for which see Pfeiffer 2004 and SEG LV 1816. Pfeiffer argued that this reform was instigated by the
Egyptian priests themselves, but as Morgan points out me, that does not account for its abandonment by the Egyptians in the
following centuries. It seems much more likely that this reform was instigated by Eratosthenes of Kyrene, the head of the
Museum in Alexandria, as was first suggested by Cantor (1880, 328) and has been maintained by subsequent scholars such
as Dragoni (1979, 54-56) and Geus (2002, 209-210). Eratosthenes, who in the 260s BC was a student of the Stoic philosopher
Zenon of Kition in Athens, whose civil calendar had been regulated in accordance with Meton’s 19-year cycle since around
350 BC, must have known about the Metonic Cycle and its refinement in 330 BC by Kallippos of Kyzikos, who was an
adherent of Aristotle in Athens. Thus Eratosthenes could well have known the Callippic Cycle’s period relation 76 solar years
= 940 lunar months = 27759 days, from which it follows that 1 solar year = 365% days.

30 OGIS 56A, lines 44-45, &1d Tob viv wiav fuépav topTiy Tév EvepyeTéov Oedov émdyeoba Si& Teoodpaov ET6Y &t
Tais MévTe Tals | EmMayopévals Tpd Tol véou ETous.

1 Bennett 2011, 179-186 (“Detecting Canopic Dates”).

2 See Jones 2000, 154.

** Samuel 1972, 38, n. 2 or Jones 2000, 154.
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although it has been demonstrated that at least from the middle of the 4™ century BC until
well into the Roman period the Athenians almost always followed the rule of having their
year begin with the first new moon after the summer solstice,” an ideal advocated by Plato
(Laws 767C) for a fictitious new city on Crete. As John D. Morgan points out to me,
following this rule automatically required that Athenians were employing the Metonic
Cycle, with intercalary months inserted in seven specific years in each 19-year cycle. The
Macedonians in the east adopted the évveakaidekaetnpis by assimilating their calendar to
that of the Babylonians no later than 245 BC. In the 2" century BC, the other Phokians
and the Aitolians and the cities of Ozolian Lokris (including Amphissa, Physkos, Chaleion,
Oianthea, Tritea and Tolophon) were all inserting intercalary months at the same time as
the Delphians to keep their calendars in line with the Delphic calendar.” It is most likely
they were all using the Metonic Cycle to do so.

We have a reasonable amount of evidence, at least, that several city-states were using
a lunar calendar (xat& 8edv = oeArjvn) and that they made a clear distinction between the
political calendar(s) and the lunar calendar when they diverged. For instance, at Athens
we have a well-preserved example (IG 11?967 = Agora XV 238) from the spring of 144 BC
of a triple-dating by the archon’s calendar, the lunar calendar, and the prytany calendar:

1 [ém]i MnTpogdavou &pxovTos émi s AkauavTidos Sek&Tns TpuTa-
velag, i Emyévns Mooxicwvos AaumTpeus &y pappudTevey: GuTi-
YpapeUs Anuokpdtns Anuokpdtou Kudabnvaiels: EAagnBoAicovo[s]
gvaTel HeT eikadas kaT &pxovTa, kaTa Bedv [3]¢ Mouvixidvos Bwde[kd]-
5 Tel, dcodekdTel Ths TTpuTaveias: KTA.

Here the date of the archon’s calendar was 22 Elaphebolion, the date of the lunar
calendar, kat& 8eév, was 12 Mounichion (the month succeeding Elaphebolion), and both
were equivalent to the 12th day of the 10th prytany. While this was at a time when there
were 12 Athenian tribes and the prytany calendar was coterminous with the lunar calendar
so that we are not surprised to see that in an ordinary year of 12 months, the 12th day of
the 10th month, Mounichion, was also the 12th day of the 10th prytany, nevertheless in
this example we see the archon’s calendar was lagging 20 days behind the natural lunar
and prytany calendars. A similar example (/G VII 517, with correction at SEG XXXII 483
= ¢. 245-210 BC) of there being a large divergence between the archon’s calendar and the

** Morgan 1996 and 1998. Meritt (1961, 72-134 and 1964, 212-228) convincingly surveyed the calendar
equations in the preserved and restored prescripts of Athenian decrees from 346/5 to 319/8 BC to yield
ordinary and intercalary years in accordance with Plato’s rule of beginning the year with the first new moon
after the summer solstice. Mattingly (1971, 39-46) emphasized that between 140 and 100 BC the epigraphical
and numismatic evidence for intercalary and ordinary years corresponded closely with that predicted by a
Metonic Cycle employing this rule. In the fall of 1993 Morgan recognized that all the supposed
counterexamples between 300 BC and 140 BC in the archon lists published by Meritt (1977 and 1981), and
by Osborne (1989), resulted from erroneous restorations or interpretations of calendar equations and/or
misdatings of Athenian archons — most notably, all archons linked to the Secretary Cycle from 240 to 200 BC
had been dated one year too early. Morgan promptly communicated his discovery to Christian Habicht and
other scholars working on Athenian chronology in the Hellenistic period. Morgan’s discovery was
subsequently used by Osborne (2009) to reconstruct the Athenian archon list in the 3™ century BC in a manner
which is still not completely settled.

% See Samuel 1972, 75-77.
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lunar calendar is found at Tanagra in Boiotia:

1 ApioTokAi{Bao &pxovTos, pewds Govlw veupewin,
KaTa 8¢ 016V ‘OpoAwic toxndekdtn, emewdeidde Aydbap-
3 xos, ElvooTtos MehiTcovos ENe€e 8ed3OxOn TU dd&uv, KTA.

Here, the first day of the Boiotian month Thouios in the archon’s calendar is
synchronized with the 16th day of the succeeding month Homoloios in the god’s calendar,
which means that at this date the archon calendar was running a full 45 days behind the
natural lunar calendar. What both these examples show, is that while the political calendar
could be manipulated, even so the lunar calendar was maintained, undoubtedly for
traditional religious purposes. Also worth noting are examples that give a date between
different calendars, such as the following example (IG II* 951) with a triple
synchronization:

1 émi NikooBévou &pxov[Tos, unvods Metayeltvidovos]
TEUTT[T]el <a&>TmdvTos cs [ABnvaiol &youctv, v cog 8¢ Aul-
BpaxidTat ¢m ypauu[aTiotol ... 7-8... uJnvos [Dot]-
vikaiou TéUTTEl &TT[16VTOS, Vv Gos B¢ Aka]pvave[s]

5 émi oTpatnyol Xpeud [unvos ...8-9...Jvou teTpd[di]
amovTOS.

Here we see the 5th day from the end of an Athenian month (restored as
Metageitnion™) coincided with the 5th day from the end of Phoinikaios in the Ambrakian
calendar, and with the 4th day from the end of some month in the Akarnanian calendar.
The (nearly) identical dates in each of the calendars of these three independent states
indicates that they were all regulating their calendars kat& 8eév, which almost surely meant
using the Metonic Cycle.

In any case, by the Late Hellenistic Period we have direct evidence from Diodoros
Siculus, in a passage about Meton’s discovery of the évveakaiBekaetnpis, that most of the
Greek city-states down to his day (writing ¢. 60-30 BC) were employing the Metonic Cycle
to regulate their calendars (12.36.3: 816 uéxpt Téov kab’ fués xpdvev ol mAeioTol Tédov EANfveov
Xpaopevol Tij vveakaidekaeTnpidi oU BiayeuSovTtal Tiis dAnbeias). Diodoros’ wording ‘down to our
times’ strongly implies that he, at least, felt that most Greeks for many generations had
employed the Metonic Cycle. With so many great astronomers coming from, or working
on, Rhodes, such as Hipparchos, Poseidonios, and probably also Geminos, and the
worship of Helios there so intense that the 3™ century BC perigete Herakleides Kritikos
(see below, Section II1.B) singled out how at Rhodes ‘the solar year drives me crazy’, it
seems highly unlikely that the Rhodians would not have also been employing the Metonic
Cycle by the 1* century BC, if not much, much earlier, although it is not clear by what
principle they were regulating their calendar (such as by making the first month of their
civil year start with the fourth new moon after the summer solstice, which usually meant
the year began with the first new moon after the autumn equinox, but occasionally it could
have begun with a new moon shortly before the autumn equinox). In addition, as we will
see in a moment, the Antikythera Mechanism, which was possibly built on Rhodes in the

% On the supplement Metageitnion, see Iversen 2017, 185-188. J.-M. Carbon perspicaciously points out
to me that the participle amévros was not used for dating by the Athenians, who instead preferred g8ivovros.
This suggests /G 112 951 was inscribed by foreigners.
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first half of the 1* century BC for a client from Epiros, also employs the Metonic Cycle for
use with an actual calendar.

In addition to months and years, several Greek city-states also divided their years
into two semesters (¢Eaunvor). Examples of this include Delphi, Rhodes and Kos. At Delphi,
abundant epigraphical evidence indicates that while the archon served for an entire year
of two semesters, which were called & mpédTa é€&unvos and & Seutépa éEdunvos, the Bouleutai
(councilors) and the secretary of the boule served for only one semester. It is also clear at
Delphi that these semesters were coterminous with the same 6 lunar months of the
calendar, or in the case of an intercalary year, 7 of the months (and nothing was done to
distinguish between a &dunvos and a émtaunuos). At Rhodes and Kos, the eponymous
officials served for an entire year, but the mputévies at Rhodes and &pxovtes at Kos served
for only one semester (in Sections I1I and IV below we will see that at both these states two
calendar-years were in operation, one for the eponymous official and some religious
offices, and a bouleutic one for other office holders such as the prytanies). One Rhodian
inscription (/G XII.1 53) attests an émtaunvos,”’ presumably in an intercalary year of 6+7
= 13 months, with a second TTavauos in the summer. These semesters were most commonly
known as & Bepwix eEaunvos and & xepepwi eEaunvos, although in one late example at Rhodes
there is a reference to the of 8epwoi Bouleutai. On the semester systems at both Kos and
Rhodes, see Section IV.

B. The Antikythera Mechanism

We now turn to the Antikythera Mechanism,*® so named after the Greek island in
whose waters it was salvaged in 1901%* from a shipwreck datable to ¢. 70-60 BC.” The
Mechanism itself was constructed (possibly on Rhodes)*' sometime between the very end

37 Mooxicwva Ek&twvos | Tdv Bpdoiov, putaviv | & Boudd & BouAevouoa | Tav éveotakulav EMTd | unvov evvolas Evekev
peots. Other evidence that the Rhodian boula sometimes served for 7 months in an intercalary year include
Zimmer and Bairami 2008, 159, E2611 (= Badoud 2015, 409, no. 37) and Peek 1969, 10, no. 4 (= Badoud
2015, 397, no. 30) on which see below (Section V.A).

¥ The best, comprehensive discussion of all aspects of the Antikythera Mechanism is Jones 2017.

% For early accounts of the discovery and excavation of the shipwreck, see Svoronos 1903, 1-18; Stais,
Tsountas, Kourouniotis and Kavvadias 1902 [this article has no author attached to it, but Svoronos (1903, 16)
indicates that V. Stais, Chr. Tsountas and K. Kourouniotis, were responsible for it under the oversight of the
national ephor P. Kavvadias]. For later accounts in English, see Karo 1965, 35-39; Price 1974, 5-10; Jones
2017, 1-14. For a vivid account that includes interviewing the last surviving witness and relatives of the sponge
divers on Syme, see Throckmorton 1970, 113-168.

0 For the contents and date of the shipwreck, the best resource is Kaltsas et al. 2012 (with both English,
German and Greek versions). Other noteworthy studies include: Stais et al. 1902; Weinberg et al. 1965. A coin
hoard recovered from the site is particularly important for dating the shipwreck, but was not actually a part
of the salvaging operations of 1900-1901, rather it was recovered in 1976 when Jacques Cousteau led a dive
to the site (on this expedition, see Kolonas 2012). The hoard includes 32 silver Pergamene cistophoric
tetradrachms issued between 105 and 67 BC (this dating is based on the work of Kleiner 1978), as well as
Ephesian bronze coins dateable ¢. 70-60 BC (see Oikonomidou 2001, 544, especially n. 13, who cites a personal
letter from the expert on Ephesian coinage, Stefan Karwiese, for the date, but notes that Head, 1892, 69, nos.
179 and 18, dated these 48-27 BC). For the coins, also see Yalouris 1990 and Tselekas 2012.

! For the Mechanism’s possible connection to Rhodes, see Price 1974, 13, 57-62; Iversen 2017, 159 (where
it is also argued it was built for a client from Epiros); Jones 2017, 93-94; Iversen 2020.
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of the third and the middle of the 1* century BC.** In 2005, a group of researchers known
as the Antikythera Mechanism Research Project (AMRP) examined the 82 fragments of
this badly corroded and brittle device with two recent technologies called Micro-Focus X-
Ray Computed Tomography (CT) and Polynomial Texture Mapping (PT'M, now more
widely known as Reflectance Transformation Imaging or RT1).* In addition to being able
to see the outer surface inscriptions and the inner gear work with enhanced clarity, these
technologies also unexpectedly uncovered finely engraved inscriptions on its inner
surfaces that had not been seen in over 2,000 years.44 Through these new technologies,
and prior work, it is now known that this ingenious device computed and displayed
celestial, calendrical, and athletic festival information - all of it based on the astronomy of
lunisolar calendars as recounted by Geminos that I have just described in the previous
sections. In fact, Geminos Book 8 provides the best commentary on the astronomy that
underwrites the Mechanism.

For instance, the front of the Mechanism was primarily concerned with computing
the tropical year, which was equated with the sidereal year for convenience’s sake, and
displaying the movements of the Sun, Moon and 5 visible planets in antiquity. It
prominently featured The Front Dial, which consisted of two scales, the outer of which
was a moveable ring known as the Egyptian Calendar Scale.” Around the inner edge of
this moveable ring were incised 365 short radial marks, each representing one day of the
Egyptian calendar year. These 365 radial marks were undoubtedly divided into 13 sectors,
12 sectors of 30 radii each representing the 30 days of an Egyptian month, and a smaller
sector of b radii representing the 5 “epagomenal” days. 365 holes were also drilled into
the underlying Front Dial Plate of the Egyptian Calendar Scale. These would have
operated with a peg so that the Egyptian Calendar Scale could be rotated to keep track of
the annus vagus (“wandering year”) of the Egyptian calendar with respect to the Zodiac
Dial (see the next paragraph for a description of the Zodiac Dial). The Egyptian Calendar
Scale may have a preserved Fiducial Mark opposite Libra 17.7° on the Zodiac Dial to
indicate where Thoth 1, the first day the Egyptian calendar, fell at the Mechanism’s start-
up date. If there, this would indicate the Mechanism’s start-up epoch fell sometime
between 214 and 198 BC.* Since the Egyptian calendar was about %4 day short of a tropical

*2 There is a controversy about the date of the construction of the Mechanism. Some scholars such as
Carman and Evans 2014 or Freeth (with input from Charles Crowther) 2014, think it was constructed close to
the epoch start-up date of the Saros Eclipse Dial of 29 April, 205 BC, while others, including me, (Jones 2017,
93 and 157; Iversen 2017, 182-183; and Iversen and Jones 2019, 486-489) think it was closer in time to the
shipwreck, ¢. 70-60 BC. Some have continued to maintain that the Mechanism is a forgery that was constructed
much later. For a complete refutation of this, see Jones 2020.

* For the AMRP, see <http://www.antikythera-mechanism.gr> last accessed 08/07/2021.

* For the most comprehensive edition of the inscriptions, see Allen et al. 2016. For a new edition of what
is called the "Back Plate Inscription” see Iversen and Jones 2019.

* Rehm 1906, 19 (and reported by Rediadis 1910, 167 and Rados 1910, 34) was the first to recognize the
presence of an Egyptian month inscribed on the Antikythera Mechanism, while Price (1974, 16-20) was the
first to recognize that this was part of an Egyptian Calendar Scale. See also Jones 2017, 27-28 and 58-60.

46 The Fiducial Mark was first noted by Price 1974, 19-20. On the existence and date of this Fiducial Mark,
see Evans and Carman 2014, 155-157 and Carman and Evans 2014, 760-761; Jones 2017, 76. As Carman and
Evans note, if real, the range of possible dates for which Thoth 1 corresponded to Libra 17.72, with reasonable
room for error, is between 214 and 198 BC and encompasses the date of the start-up of the Saros Eclipse Cycle
on the back of the Mechanism, which fell in the month beginning 29 April, 205 BC. In 205 BC, Thoth 1 was
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year, it may have also been used in conjunction with the four-year Games Dial on the
backside of the Mechanism (see below) to keep track of the necessary leap years in a fashion
similar to the Julian calendar. It is also worth noting here, that of the city-states in Greece,
Rhodes had some of the closest ties to Egypt, and in particular was the only place in the
ancient world where Helios enjoyed an important cult, which in past scholarship was
widely believed to have been imported from Egypt.*’

Inside the Egyptian Calendar Scale there was another circular scale -this one
fixed/inscribed into the Front Dial Plate- called the Zodiac Dial. This second dial featured
360 short radial marks incised around the inner edge of its circumference, which, it has
been compellingly argued, were inscribed nonuniformly to display the variability, or
anomaly, in the angular motion of the Sun.* These 360 radii were undoubtedly divided
into 12 sectors, each with 30 gradation/radial marks, to represent the longitude of the 12
signs/360° of the zodiac, which, as we saw above, was ancient Greek astronomers’ other
preferred way (borrowed from the Babylonians)* to keep track of the tropical/sidereal
year —a preference that continues even after the introduction of the Julian calendar.

At the center of the Egyptian Calendar Scale and the Zodiac Dial there was a kind of
Portable Cosmos that resembled a planetarium,” which probably displayed the earth at
the center around which circled, on pointers, images representing the Sun, Moon (the
phases of the moon were also displayed with a Moon Ball),”' and almost certainly also the
five visible planets in antiquity (Mercury, Venus, Mars, Jupiter and Saturn) as they moved
through the Zodiac Dial (which again represented the tropical year). On the front there

on October 13 (see Bickerman 1980, 118, Table III), and the Sun’s longitude on that date, according to
modern theory and the tables in Ptolemy’s Almagest, was about Libra 172 (see Jones 2017, 158, n. 56). On the
other hand, in lines 1 and 2 of the Parapegma Inscription, Libra 1 is equated with the autumnal equinox,
which in 205 BC fell on September 26, exactly 18 days before October 13.

47 See Nilsson 1906, 427-428; Farnell 1909, V.417-420; Jessen 1912, 66-69. For the plethora of Egyptian
or Egyptianizing finds at Rhodes, see Lindos 1, 336-355; Martelli 1988, 109-110; Jacopi 1932-1933, 321-328
(M.-]. Carbon points out to me that such Egyptian material is also ubiquitous throughout the Greek world in
places that did not have a cult of Helios). Wilamowitz-Moellendorf (1.1931, 84), on the other hand, felt the
cult of Helios was indigenous to Karia (but most of this evidence was probably from the time when Rhodes
controlled parts of Karia and disseminated the cult). For the argument for the Doric roots of the cult of Helios,
see Larson 2007, 68.

8 Evans, Carman and Thorndike 2010. Wright (2002a and 2002b) was the first to propose that the
Antikythera Mechanism modeled the solar anomaly, but he posited two pointers to do this, one for true Sun
and one for the mean Sun, rather than a simpler, nonuniform scale. On this, also see Jones 2017, 117-119.

* For how the Zodiac Dial on the preserved portion of the Antikythera Mechanism comports with what
is known as “System A of Babylonian Solar Theory”, see Evans and Carman 2019.

% See Bitsakis and Jones 2016b, 241-242 and Jones 2017. Rediadis originally proposed (in Svoronos
1903, 44-52) and later (1910) defended the idea that the Antikythera Mechanism was an astrolabe — a device
used by mariners to ascertain a ship’s longitude. Rehm (1905, 1906 and 1907, 470), however, rejected the
idea of an astrolabe, and conjectured that the Antikythera Mechanism was a kind of planetarium/orrery like
the sphairai of Archimedes or Poseidonios. The view that the Antikythera Mechanism was a kind of
planetarium was adopted by the following scholars who also propose gear train schemes: Price (1974, 13; 27-
28; 55-60); Morgan 2000; Edmunds and Morgan 2000; Wright 2002a, 170-171 and Wright 2002b; Freeth
2002, 56-57; Wright 2005; Carman, Thorndike and Evans 2012; Wright 2012; Freeth and Jones 2012;
Wright 2013; Jones 2017, 209 and 216-218. See Freeth et al. 2021 for a reconstruction that uses rings rather
than pointers for the planets.

" On the Moon Ball display, see: Wright 2006; Freeth et al. 2008, Supplementary Material, 22, fig. 14;
Freeth and Jones 2012, section 2.4.1, fig. 6; Carman and Di Cocco 2016; Jones 2017, 59; 125-126.
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was also what is known as the Parapegma Inscription, which was split up into four seasons,
each season in one the four corners of the Front Plate around the Zodiac Dial, but also
arranged in semesters so the cold part of the year was on the left-hand side, and the warm
part of the year on the right-hand side. Finally, there was also what is known as “The Front
Cover Inscription”,52 an inscription on a thin bronze plate that was probably located on
the inside of the door that protected the front of the Mechanism. The preserved portions
record data on the synodic cycles for the Sun and the five visible planets, and probably it
also described the movement of the Moon (in the order of proximity from Earth, thus the
Moon, Mercury, Venus, Sun, Mars, Jupiter, and Saturn, which would have also been the
order of the spheres on the putative planetarium display).

The back of the Mechanism, on the other hand, was more concerned with the
calculating and displaying of lunar months — the other important half of any effective
lunisolar calendar. As on the front, there was a thin, bronze cover to protect the back of
device. On the inner surface of this was inscribed what is known as the Back Cover
Inscription.” This text served as user’s manual, giving a systematic description of the dials,
pointers and features on both the front and back of the Mechanism. The lower part of the
back of the Mechanism featured the Saros Eclipse-Possibility Spiral of 223 cells
(representing 223 lunar months) within some of which there are Glyphs indicating at what
hour day or night an expected lunar or solar eclipse would occur. This dial computed and
displayed a sequence of lunar and solar eclipse possibilities through a Saros Cycle that, it
has been persuasively argued by two different groups of scholars, began shortly after the
new moon of 28 April, 205 BC.”* Inside the Saros Eclipse Dial there is also what is also
known as the Exeligmos Dial, which, as we saw above was a triple Saros. The purpose of
the Exeligmos Dial was to keep track of the necessary eight-hour adjustments to the
expected eclipse hours found in the Glyphs through successive Saros Cycles.

The top half of the back of the Mechanism prominently featured a Metonic-Calendar
Spiral (see Figure 1) of 235 cells representing the 235 lunar months of the Metonic Cycle.
Inside each of these cells was inscribed the name of a month from an actual Greek
calendar, and since parts of 10 years are preserved, the entire calendar can be
reconstructed with absolute certainty as: Phoinikaios, Kraneios, Lanotropios, Machaneus,
Dodekateus, Eukleios, Artemisios, Psydreus, Gameilios, Agrianios, Panamos and Apellaios.
This calendar was almost certainly that of Korinth or a Korinthian colony in northwestern
Greece or of Epiros whose epoch start-up date I have argued to begin shortly after the
new moon of 23 August, 205 BC.” From the preserved portions we can deduce that the
intercalations took place in years 1, 3, 6, 9, 11, 14 and 17. Only the intercalation in year
11 is preserved, where the fourth month of the calendar, Machaneus, is doubled. The
calendar also excluded every 64th day, as Geminos described, rather than the last day

%2 For the Front Cover Inscription, see Anastasiou ef al. 2016b.

% For the Back Cover Inscription, see Bitsakis and Jones 2016b.

** On the start-up epoch of the Saros Eclipse Dial with the lunar month beginning 29 April, 205 BC, see
Carman and Evans 2014 and Freeth 2014. For the same dating using a different argument, see also now Jones
2020.

% On the calendar and its provenance, see Iversen 2017. Since I believe the Mechanism dates close in
time to ¢. 70-60 BC, I think it likely to belong to a colony of Korinth (possibly Ambrakia) rather than Korinth
itself, since Korinth was mostly in ruins between the sack of Korinth of Lucius Mummius in 146 BC and Julius
Caesar’s refounding of the city as the Colonia Laus Iulia Corinthiensis in ¢. 44 BC.
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every other month. The excluded days start on Phoinikaios 1 of year 1, hence on the
Antikythera Mechanism there was no New Year’s Day in the first year of the Metonic Cycle.

Inside the Metonic-Calendar Spiral there was probably also a Callippic Dial of 76
years (now lost but the figure 76 is referred to on Fragment 19 of the Mechanism), which
we recall was 4 Metonic Cycles less one day. There was also a preserved Games Dial (see
Figure 1) indicating the years of several Panhellenic athletic/religious festivals. The
presence of the Games Dial within the Metonic-Calendar Spiral on the Antikythera
Mechanism reminds us of the fundamental role that religious festivals played in the history
and development of lunisolar calendars. These festivals included the four greatest games
of antiquity -the Isthmia, Olympia, Nemea and Pythia- as well as the more minor Naa of
Dodona, and, through my own work, the Halieia of Rhodes.”

Having established the nature of Greek lunisolar calendars as well as the fact that by
the end of the 3™ century BC it is likely that most Greeks were using the Metonic Cycle to
regulate their calendars, including Rhodes (contrary to the opinion of Hiller von
Gaertringen and Badoud, who hold that the Rhodians were using the octaéteris as late as
the 1" century BC), I will now turn to the season and history of the Halieia (Section II),
which will impact my discussion of some aspects of the calendars of Rhodes and Kos that
follow.

II. The Halieia of Rhodes
A. The Years and Season of the Rhodian Halieia

The Games Dial of the Antikythera Mechanism is divided into four quadrants labeled as
follows (again, see Figure 1 on page 121):

LA®7 1B’ Lr LA’

"loBuia Néuea "loBuia Néuea
‘OAduma Naa B Alisia
Year 1 Year 2 Year 3 Year 4
Isthmia Nemea Isthmia Nemea
Olympia Naa [Plyth[i]a Halieia

I have elsewhere discussed extensively the years and season of the Halieia,” so I will
only give a summary of those points here. From the Antikythera Mechanism and other
evidence (mostly the Pindaric Scholiasts who were almost certainly relying on the 3™
century BC historian Istros’ work entitled mepi Tév ‘HAiou &ycoveov),”” we now know that the
Great Halieia took place shortly after the Nemea in odd years BC in the summer prior to
the Olympia, thus 205, 201, 197, 193, etc. Note that Badoud® apparently misunderstood
this evidence when he states that the Halieia, along with the Nemea, fell within the third

% On 11 June, 2011 I presented my reading of Halieia to several members of the AMRP who had gathered
in Athens to watch the total lunar eclipse on the Acropolis later that same evening. See Iversen 2017, 141-146
and Iversen 2020. See also Zafeiropoulou 2012, 247 and Anastasiou et al. 2016a, 175, especially n. 76.

5" The symbol Lis a common abbreviation on inscriptions for #ros, which is usually somewhat misleading
when translated “year” since it normally represents 12 or 13 lunar months. On the Games Dial, however, the
symbol L stands for a true solar year.

% Jversen 2017, 141-146 and 192-197.

% See BNJ 334 F 49.

% Badoud 2015, 129.
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year of an Olympiad, which is probably true, but he goes on to say “dans la série 774,
770...98,” which is wrong. Olympiad years ran from roughly August to July, so the third
year of the Olympiad ran from roughly August of 774 to July of 773, hence the Halieia,
along with the Nemea, fell in the summer of 773, 769...97.%" This means the dates of his
festivals in his tables are often off by at least 1 year. For instance, in the table on pages 133-
134, he lists the pentaeteric Dipanamia as taking place in 91/0,% 87/6, 83/2... (with the
Dipanamia falling in the summer of 90, 86, 82...) and the Halieia as taking place in 90/89,
86/5, 82/1... (with the Halieia also falling in the summer of 90, 86, 82...), when both of
these would have been celebrated in the summers of 89, 85, 81...BC. I will have more to
say about his Rhodian festival dating in Section VI below, which also impacts his
arguments about the dates of the terms of certain priesthoods and officials, as well as the
dates of numerous inscriptions.

I have also argued that the Halieia took place in the Rhodian month of Panamos
and finished on Panamos 24, which was normally coincident with Argive Panamos (where
the Nemea finished six days earlier on Panamos 18), and that both months are closest in
time to Gorpiaios in the fixed calendar of Alexandria (after 30 BC)* as well as Athenian
Hekatombaion and occasionally to Skirophorion (that is the month the month beginning
with the first new moon after the summer solstice or occasionally the month in which the
summer solstice fell).

It is worth noting here that Badoud®, relying in part on Perlman’s (1989) arguments
about the season of the Nemea being late in the summer and Lambert’s (2002) contention
that a sacrifice to Zeus Nemeios took place in Athens in the Athenian month of
Metageitnion (Aug./Sept.), believes that the Halieia took place in the Rhodian month of
Dalios. I have shown elsewhere that both Perlman’s and Lambert’s arguments about the
season of the Nemea are unlikely to be correct and that all the evidence points to a
celebration one or occasionally two months earlier.”” Badoud’s other evidence for placing
the Halieia in this month comes from an inscription (Segre and Pugliese Carratelli 1949-
1951, 258, no. 152 = Badoud 2015, 446, no. 67) that shows that the Kameiran damiourgos
was to sacrifice a cow to Helios every year on the 1st and 20th of Dalios. Evidently, he
believes this to mean that such a sacrifice to Helios is most likely to occur in the month of
the Halieia. Clearly this is not a valid assumption, since this same inscription indicates that
the hieropoioi were also to sacrifice three goats to this god every year in Panamos by the
20th of the month (which would have the sacrifices completed just before when I argue
the Halieia finished).”® Furthermore, IG XII.1 892, which was found in the territory of

%1 Of course neither the Halieia nor the Nemea were in existence in the 8" century BC. Hieronymus,
Chronicle (Fotheringham 1923, 179) states that the Nemea were founded in 573 BC, and as many have pointed
out, the Halieia were probably not in existence until after the synoikism of Rhodes in 408/7 BC.

%2 Confusingly, he gives only single years, such as 91, 90..., but it is clear from his arguments he means
91/0, 90/89....

% On the assimilation of Macedonian Mopmaios to the Egyptian calendar so that its first day fell on Epeiph
1 at some point between 145 and 119/18 BC, see Samuel 1972, 150 and 177. In 119/18 BC Atos 1 = Thoth 1
= Sept. 22, 50 "YmepRepetaios 30 = Mesore 30 = Sep. 16, Fopmaios 30 = Epeiph 30 = Aug. 17, and thus MNopmaios
24 = August 11. At some point in or shortly after 30 BC, however, Thoth 1 = August 29, thus Fopmaios 30 and
Epeiph 30 were equated to July 24 and thus Fopmaios 24 = July 18.

% Badoud 2015, 116; 127.

% Iversen 2017, 142, n. 54; 174, n. 174.

% Badoud (2015, 21-23) makes the argument that it is significant that the damiourgos makes the sacrifice
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Lindos, indicates that the Lakoi -probably a subgroup at Lindos like the Pantoreioi at
Ialysos- were to sacrifice a white kid or red kid to Helios every year on the 14th of
Hyakinthios, the same color of victim as at Kameiros, although here a kid and not a cow.
As J.-M. Carbon suggests, it is more likely that all these inscriptions, as well as others of
the same type found around the island,” are extracts from the general sacrificial calendar
of Rhodes that were disseminated to the local communities, and as such they cannot be
used to pinpoint a particular sacrifice for a particular festival in a particular month.

In addition, elsewhere Badoud also argues that the fifth month of the Rhodian
calendar, Badromios, was normally the month within which the spring equinox fell.”®
Since the order of the Rhodian months from Badromios to Dalios, the 11th month in the
Bouleutic Calendar-Year but the first month in the Eponymous Calendar-Year (on this
see below, Section IV.C), are certain, if the spring equinox normally fell within the month
Badromios, which would often be equivalent to Athenian Elaphebolion (March/April), it
would mean Dalios would necessarily be the month that was often coincident with
Athenian Béedromion (September/October), and thus normally the month within which
the autumn equinox fell. On the Antikythera Mechanism, however, the years on the
Games Dial almost certainly run from autumnal equinox to autumnal equinox and the
Mechanism indicates the Halieia fell before this seasonal marker. That the lines
demarcating the years on the Games Dial are equivalent to the autumnal equinox is
probable not only by the likely start-up date of the month Phoinikaios 1 within the Metonic
Spiral as August 24, 205 BC, but also by the layout of the Zodiac Dial on the Front of the
Mechanism, which has the autumnal equinox as the first stellar event of the year pointing
down at 1809. This is the same orientation that the start of the Metonic Spiral on the back
of the Mechanism has, and the same orientation that the Games Dial on the back of the
Mechanism would have, were it not rotated about 7.272 counter-clockwise, or about one
lunar month, probably to account for the fact that Phoinikaios 1 in the start-up year started
about one month before the autumn equinox (see Figure 2 for proposed orientation of all
dials on the back of the Mechanism at start-up). In addition, the last stellar event of the
year on the Zodiac Dial is now conclusively known to be at gradation 19 of
Parthenos/Virgo,” which surely must refer to the heliacal rising of Arcturus just before the
autumnal equinox. If, however, the Halieia were in the month of Dalios, and this month
were normally coincident with Athenian Boédromion (the logical conclusion from
Badoud’s book),” then most of the time the 24th of Dalios would occur after the fall

in Dalios, whereas only the “modestes hiéropes”, as he writes, sacrifices in Panamos. And from here he jumps
to the conclusion that the Halieia also took place in Dalios.

87 Lindos 11 26, 181, and 182; Pugliese Carratelli 1955-1956, 169, 20a and 20b (all from Lindos). Lindos Il
680 (from lalysos). Segre and Pugliese Carratelli 1949-1951, 148, 149, 151, and 153 (all from
Kameiros). Note that many of these sacrifices are made on 1 Dalios, which as we shall see below
(Sections I11.C and IV.B-C), was likely the first day of the Eponymous Calendar-Year at Rhodes.

% Badoud, 2015, 14.

%9 T am preparing a new edition of all the inscriptions of the Antikythera Mechanism and I have now clearly read the
Index Letter Q - the last stellar event of the year - at gradation 19 in the CT on the Zodiac Dial scale. Bitsakis and Jones
2016a previously thought they could read this at gradation 21, but I have shown Jones the CT evidence and he agrees with
me.

70 Badoud’s seasons for the months are internally inconsistent. For instance in his table on p. 16, fig. 11,
he lists Karneios as “octobre/novembre”..., but the rest of his book suggests that, in fact, his Karneios should
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equinox, and this would appear to contradict the evidence of the time of the Halieia on
the Antikythera Mechanism.”'

The assertion that the Halieia took place in Rhodian Panamos and that this was the
month normally coincident with Athenian Hekatombaion inevitably leads to a discussion
of the seasons and order of the months of the Rhodian calendar, for which there is not yet
full agreement. I will address this issue in the next section of this paper (Section III1.C),
but first I want to discuss the evidence concerning the history of the Halieia and its events.

B. The History and Competitive Events of the Halieia

As for the evidence of when the Halieia were instituted, Homer’s (heavily
interpolated) Catalogue of Ships tells us that the three major cities of Rhodes, Kameiros,
Lindos and Ialysos were founded and led under the unified command of Tlepolemos son
of Herakles after he fled his native land of Ephyra near Elis for having killed his uncle
Likymnios.”” By the 5" century BC the Rhodians themselves apparently believed that
Kameiros, Lindos, and Ialysos were the three grandsons of Helios and the nymph Rhodos
who divided their paternal inheritance into to three equal shares,” while Thucydides tells
us the Rhodians were Dorians of Argive decent (Pausanias adds that Tlepolemos married
Polyxo of Argos and the tribe Argeia and deme Argeios are attested at Lindos).” On the
Athenian Tribute Lists the three cities appear as three separate entries in the years 454-
414 BC,” but there is ample evidence that by the second quarter of the 5" century BC the
Rhodians at times took collective action and that they themselves and other Greeks

S For instance, Pindar in

considered Rhodians in some sense to have been a single ethnic.
his encomium for Diagoras for his victory in boxing at Olympia in 464 BC lists his origin
as Rhodian, while Thucydides usually lumps them together as a single people.”

Pindar’s ode to Diagoras in 464 BC also makes it clear that by this date Helios was

considered to be the preeminent deity of the land who had plucked the island as a jewel

be “novembre/décembre”. For instance, on p. 17 he talks about how the first six months of the Rhodian
calendar correspond roughly from November to April (thus Karneios = November). The truth is that in an
earlier draft I had seen he had simply labelled Karneios as “novembre” and Badromios as “mars” and Dalios
as “septembre”, and when it was pointed out to him all his months were one month too late, it appears he just
relabeled these as “octobre/novembre”, “février/mars” and “aott/septembre” in his table on p. 16, but he did
not adjust his underlying analysis, which results in a book that is internally at variance with itself.

I Tt should be noted here that Badoud (2015, 127) ignores the testimony of the Scholiasts that the Halieia
were completed by the 24th of the month, which should mean they started perhaps up to five days before this,
and instead seems to assume the Halieia began to be celebrated on or shortly after 1 Dalios.

™ Homer Iliad 2.653-669.

 Pindar Ol. 7.73-75; see also Diodoros Siculus 5.57.8 (= Zenon FrGrH 523 F1 = BNJ 523 F1) and Strabo
14.2.6. For the cult of Helios at Rhodes, see Zusanek 1996.

" Thucydides 7.57.6; Pausanias 3.19. For the Lindian tribe Argeia, see Lindos 11 199, line 6. The tradition
that Rhodes was connected to Argos seems to be alluded to by Pindar (Ol. 7.19), and an inscription found at
Argos (Vollgraff 1916) confirms that in the late fourth century BC both Argos and Rhodes cultivated an
identity of cuvyéveia.

5 ATL 1, lines 290-291, 296-297, 334-335. Four other Rhodian communities are also listed separately:
Lindian Oiiatai (ATL 1, lines 360-361), Pedies from Lindos (ATL I, lines 370-371), Diakrioi on Rhodes (ATL 1,
lines 262-263), and Brikinarioi on Rhodes (ATL I, lines 248-249; 513).

S For a thorough review of the evidence, see Gabrielsen 2000, 180-187. For an argument for a much
earlier date in relation to the colonisation of Naukratis in Egypt, ¢f. Malkin 2011, 66-96.

7 Thucydides 3.8.2; 6.4.3; 6.43.1; 7.57.6; 7.57.9; 8.44.2; 8.55.1. The exception is at 8.44.2.
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out of the sea, but in this ode Pindar mentions that Diagoras had won two times at games
in honor of Tlepolemos (presumably the Tlepolemeia), not at any games in honor of
Helios. Later Scholiasts, in a garbled passage, claimed that

yeUdeTat 6 TTivBapos: ou yap TAnmoAéuc 6 &ycov émteAeital, (16 8¢78) HAiw, cos "loTpos enoiv
¢v TG Tepl Tav HAlou &y doveov: PodBiol TiBéactv HAlou év Pédc

YUHVIKSY Te oTepaviTny év yap Poéde &yeTtal & TAnmoAéua.”

The Scholiasts also claim that

€oT1 8¢ aUToU iepov Kal Taeos év Pddeo- ol yap cUCTPATEVCAUEVOL QUTE difyayov T& d0T& &TTo
Tiis TAlov els Trv PdBov...TeAeltal 8¢ kaidycov émtdgios v i wdAet TAnmoAépou, kata &t £Tépous
‘HAlco: &ywviovtal 8¢ maideov rAikial kai oTépovTtal ék Aevkns.8

Naturally, there are numerous different ways to interpret these scholia. Boeckh
noted the impossibility that Pindar could have made the glaring faux pas of alluding to the
wrong games before his Rhodian audience, so he theorized the games originally in honor
of Tlepolemos were transformed at later date, when there was less emphasis at Rhodes on
the Herakleidai, into the Halieia.®' Wiliamowitz-Moellendorf, however, points out that the
Tlapolemeia were still attested as a distinct set of games alongside the Halieia on an
inscription found at Kedreai in the Rhodian Peraia that dates to the middle of the 2™
century BC,* plus the Halieia did not even exist before the foundation of Rhodos city in
408/7,% hence, so he argued, the Scholiasts were just ignorant of the Tlapolemeia and thus
plain wrong. Jacoby (FrGrH 334 F 49*) expanded on this idea by suggesting the Scholiasts
only cited Istros based upon a wrong inference (i.e., that games that were more important
in Istros’ day necessarily must have been more important 200 years earlier in Diagoras’
day), and besides in Istros’ book on the games in honor of Helios, so he argued, there
would have been no scope to bring up the Tlapolemeia. He also believes the inscription
found at Kedreai certainly means the Tlapolemeia existed in Pindar’s time as well. Farnell
argues, on the other hand, that the Tlapolemeia may have been observed amongst a larger
celebration to Helios in Diagoras’ day,* while Jackson (1999) argues that the Scholiast was
accurately quoting Istros, who himself claimed the games were not in honor of Tlepolemos
in order to promote the older myth of Helios and Rhodes along with its stronger link to
Egypt and thus Ptolemaic Alexandria where he worked. Such are the differing views of
the Scholiasts’ testimony and on the Tlapolemeia games.

More importantly, in 1975 Frel published a large bronze hydria dating ¢. 450-425

8 The text reads ov y&p HAiw = (16 58 HAicw, corr. Schroder.

™ Schol. Pindar OL. 7.146b, lines 18-21 (Drachmann, p. 229).

89 Schol. Pindar Ol 7.36¢, lines 13-18 (Drachmann, pp. 209-210). Johannes Tzetzes (ad Lychophr. 911)
repeats much of this.

81 Boeckh 1821, 174.

82 Wiliamowitz-Moellendorf 1922, 366, n. 2. For the inscription, SIG® 1067, line 8 = Morett 1953, 127, no.

50 = IK Rhod. Peraia 555 (middle of the 2" century BC). For the widespread use of the name Tlepolemos in Karia, see
Bresson 1999, 99-100.

85 Pugliese Carratelli (1951, 80-81) expands on this idea. Bernardini’s (1977) position is basically that of Wilamowitz-
Moellendorf.

8 For Jacoby’s commentary, see FrGrH 111b (Supplement), vol. I (Text), 651-652.

8 Farnell 1932, 56.



Lunisolar Calendars, the Antikythera Mechanism, the Halieia of Rhodes 59

BC inscribed with the note that it served as an “Athletic prize from Rhodes from Helios”.* This
bronze hydria shows beyond any doubt whatsoever that games in honor of Helios were
already in existence by the third quarter of the 5" century BC, but apparently, they were
not as prestigious as those in honor of Tlepolemos, where Diagoras had won two times by
464 BC. They did, however, apparently already attract international competitors, as the
phrase ¢y Pé8o assumes this prize will be carried abroad as a trophy (and this inscription
also provides more evidence of collective Rhodian identity in the 5th century BC). It is
likely, therefore, that already by the end of the 5™ century BC the Rhodians were
celebrating the Halieia at a sanctuary that would eventually become a part of the city of
Rhodos.

This brings up the issue of prizes at the games. The Pindaric Scholiasts (again who
were probably relying on Istros) tell us that the Halieia were yupvikés and otegavitns.”” The
second term, otegavitns, refers to games in which the prize was a crowning wreath of only
symbolic worth as opposed to a material prize such as a bronze hydria, and furthermore
the Scholiasts identify this crown at the Halieia as being made of white poplar (6 8¢ otépavos
Aevkn SidoTar).

Confirmation that the prize was white poplar also comes from a fragment of the TTepi
Tédv tv EANGSI méAecov of Herakleides Kritikos (FrGrH 2022 F 2.5 = BNJ369A F 2.5), who
probably wrote his periegesis ¢. 279-267 BC before the start of the Chremonidean War."
The passage is worth quoting in full:

attn A5 €08 EAAnvis 1) péBois fonv This city is Greek and like roses fragrant,

gUwdiav Exovoa x&u andiav. but at the same time also flagrant.

T& y&p ANt T& peydX 89 gig xoAnv W’ &yel, For the Great Halieia are quite galling,

1O 8 &Alakdv ETos He paiveoBat Tolel. And the solar year” so appalling.

STav 8¢ Thy Aevknv Tis aUTAV TTPaéwds And whenever any of them gives me a polite brief,

&Aakdv elvat oTépavov eiTm, Tviyouat That the heliacal crown is made of white-poplar leaf,

oUTeos &7 auTols, choTe pdAAov &v BéAev I choke on this, so that I'd rather all food abjure,

ATTOKAPTEPETY, T TAUT AKoUwY KAPTEPETV. Than listen to this and endure.

ToloUTo TGV Eveov T kaTaxelTal okOTOS. Such is the kind of trivia arcane, which on visitors is
rained.

An inscription also records that the Haliastai and Haliadai (the members of the koinon
of Helios at Rhodes) are attested as honoring someone with a crown of white poplar
(Aeukaias otepdvear).” Both the passage in Herakleides and this unique epigraphical
attestation of such a crown lends strong support to the Pindaric Scholiasts’ assertion that

% The inscription reads &8\ov ¢y P80 map’ Adio; see Johnston 1977 and J. and L. Robert BE 1976.513 (who
simultaneously corrected the editio princeps of Frel 1975). Also see Amandry 1980, 211, n. 4 and 250 for the
date.

87 0l. 7.146a (Drachmann p. 229). Other 3™ century BC evidence includes IG 11? 3779, line 21 (from
Athens) and IG 1V,1387, line 1 (from Thouria in Messenia). SEG XXXIX 760 of Rhodes (¢. 100-50 BC) also
refers to the games as otepavitns. For the technical meaning of the term otepavitns and its evolution, see
Remijsen 2011.

8 Arenz 2006, 51-56 and FrGrH 2022 F 2.5 (Introduction). McInerney (= BNJ 389A), on the other hand,
dates his work between 262 and 229 BC.

8 ahierta ueydaAnv, cod.; AAieia peydAnv eis xoAn legunt multi,

9 For the possible connection of the phrase to & &hakdv étos to the annual ceremony of throwing a quadriga into
the sea per Sextus Pompeius Festus (De verborum significatu,s.v. October Equus), see Section I11.C.2 below under the month
of Thesmophorios.

9 JG X1I.1 155 face 111, line 79 and face 1V, line 118.
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the victory crown at the Halieia was white poplar.

The most likely explanation for the earlier hydria, then, is that an earlier more local
set of games in honor of Helios were reorganized and elevated to be the preeminent games
of the island of Rhodes sometime after the city of Rhodos was founded in 408/7 BC.” Such
a reorganization and renaming of games is exactly paralleled with the
Hekatomboia/Heraia at Argos (at which Diagoras also competed and was victorious),
including that the earlier prize of a bronze hydria was changed to a crown.” Meanwhile,
the games in honor of Tlepolemos continued, and are possibly the same games as are
eventually attested on inscriptions found on Rhodes proper as the Emtaea (hence the
Scholiast’s claim that these were an &ycov ¢mtéaqios).”

Be that as it may, the next possible evidence for the Halieia is adduced by
Konstantinopoulos and Zervoudaki, who have argued that oil amphorae dating to the 4"
century BC replaced the bronze hydriae as prizes in the Halieia from the 4™ century BC
onward in a fashion similar to the famous Panathenaic vases.” These few, very
fragmentary, examples have scenes depicting a dark-haired Helios dressed in a white
chiton driving his four-horse chariot with sun-beams coming out of his head. Perhaps
these vases were somehow connected to the Halieia, or the pre-cursor to the Halieia, but
as we saw above, it is likely they would have been ancillary, since Herakleides and Istros
both tell us the prizes were made of white poplar and the Haliastai are known to have
awarded a crown of white poplar.

The earliest certain attestation of the games come from the fragment of Herakleides
Kritikos quoted above, which dates ¢. 279-267 BC and seems to indicate that the games
were well known and well established by then. An Athenian stele in honor of the kitharode

92 For the date, see Diod. Sic. 13.75.1. Diodoros was probably relying on Timaios of Tauromenion for this
information (see Christesen 2007, 283-284). For the elevation of the cult of Helios, see Pugliese Carratelli 1951,
80-82.

% For the ExatépBoia, see Boéthius 1922, 56-65 and Amandry 1980 (especially for the various bronze
hydria inscribed map’ Fépas Apyeias éut Tév &rébhov or something similar), the latter who argued that these games
were known as the ExatépBoia év Apyei ¢. 460 — before the end of the 3™ century BC, then by the end of the 3™
century BC the name was changed to the Hpaia t& év Apye, and then at the end of the 1* century of our era
the name was changed again to 7 ¢ Apyous Aomis (for these last games, see especially Amandry 1983 = SEG
XXX 296). Moretti 1991 (= SEG XLI 1750) also argues the Hpaia changed their name to the 1 ¢ Apyous Acmis
before the end of the 1" century of our era, probably ¢. AD 85. However, the games are still called the Hpaia
in AD 134 (Petzl and Schwertheim 2006, 8-16, line 65) and at the end of the 2™ century AD (IG IV 590), so
either the change of name occurred at the end of the 2" century AD or later, or the games had two names
concurrently, or possibly the r ¢ Apyous Actis was a different set of games. Moretti 1953, 21, no. 10 suggests a
victor’s dedication at Argos that he dates ¢. 500-480 BC, which alludes to a “public set of games” (tois 8au|ociors
év aéblolis), may refer to the ExatéuBoia.

9 Pugliese Carratelli 1952-1954, 267, no. 18, line 9 (c. 200-150 BCE), where Pugliese Carratelli reads
¢gmrapia AMieia, which should either be changed to Emtéagia, AAfea (i.e. asyndeton), or to Emtégia (kai) Alieio;
Pugliese Carratelli 1952-1954, 268, no. 19, line 8 (¢. 200-150 BCE): Lindos 11 222, line 6 (c. 150 BC): Maiuri 1925, 19,
no. 18, line 15 (shortly after 88 BC); Lindos 11 707, line 4 (c. 40-30 BC).

% Konstantinopoulos 1966, 444, ITwv. 483 B and Zervoudaki 1975 (for a good color photo of this vase, see
Hoepfner 2003, 30, Abb. 3). Also see Zervoudaki 1983, who suggests that an inscribed vase with a fragmentary
inscription was in honor of Maussollos in gratitude for his support during the Social War of 357-355 BC, or a
special Halieia in honor of Maussollos after he died in 352 BC. If correct, these would have to be the
celebrations of 353 BC (the year of the first Great Halieia after the end of the Social War), or those of 349 BC
(the year of the first Great Halieia after Maussollos’ death), but see Seve BE 1992.145. Also see SEG XL 669.



Lunisolar Calendars, the Antikythera Mechanism, the Halieia of Rhodes 61

Nikokles dates to around the same time too,” as does Istros’ mepi Tév HAiou &ydoveov. In
addition, sometime between the poorly attested Battle of Ephesos (c. 258 BC?)”” during
the Second Syrian War (c. 260/59-253 BC)” and the Rhodians’ War on Byzantium in 220
BC,” an inscription records that the people of Ios had an alliance with Rhodes and sent a
crown to the Halieia and there publicly thanked the Rhodians for their help.'” If the Battle
of Ephesos was in 258 BC, as has been argued,101 we now know these Halieia would have
been celebrated in 257 BC, but of course this is an open question, and so these Halieia
may be any of those celebrated between 257 and 221 BC. The next we hear of the games
is in 172 BC. In this year Appian relates how Eumenes II Soter,'” before the Roman
Senate, accused the Rhodians of aiding and abetting Perseus against Roman interests. The
Rhodians immediately attempted to get a Roman audience to object to Eumenes’
accusations while Eumenes was still in Rome, but they were at first rebuffed and only
admitted after Eumenes had already left. Having been granted an audience, apparently
they only succeeded in annoying the Romans further so that the Romans began plotting
war against them and Perseus, which eventually became the Third Macedonian War of
171-168 BC. After this incident, the Rhodians were so furious at Eumenes they retaliated
by barring his representatives alone of all the kings from the Halieia, which, because of
the Antikythera Mechanism, we can now pinpoint as the Great Halieia in the summer of
169 BC, one year before the Olympia in the summer of 168 BC.'” This affair indicates
that by 169 BC the games were important enough so that the kings of the time sent
representatives to them.

The games are particularly well-attested on inscriptions in the late second and first
centuries BC — the probable date of the Mechanism. In the middle of the 2™ century AD
the fiction writer Xenophon of Ephesos in his Ephesian Tales has his protagonists reunited
by chance at the Halieia, which from his description took place around the temple of the

% JG 11* 3779, lines 15-16 (Dithyramb?; middle of the 3" century BC) in honor of Nikokles son of
Aristokles. Kohler (1884, 297-299) identified this Nikokles with the Nikokles of Taras mentioned by Pausanias
(1.37.2), whom he argued was the father of the famous kitharode Aristokles mentioned by Athenaios (13.603a)
and thus dated this inscription ¢. 310 BC. Klaffenbach (1914, 14-16), however, argued that this Nikokles was
the son of the famous Aristokles and he received confirmation from Kirchner that the letter forms do not date
earlier than the second half of the 3™ century BC (Kirchner would later date the inscription to the middle of
the 3™ century BC at IG 11* 3779).

97 Plut. Moralia 45B; Athenaios 5.209¢ ad 8.334a. For date and discussion, see Grainger 2010, 125, n. 24.

% See Grainger 2010, 117-136.

9 Polybios 4.47-52.

191G XI1.5 8/1009 and XII.5 Addend., p. 303; IG XIL.8 Suppl., p. 96 (which dates this inscription to 257
BC?).

%! For the date of 258 for the Battle of Ephesos, see Reger 1994, 33-34. Compare also /G XIL.5 1010,
which honors the Rhodian Antisthenes son of Aristonikos, at the same time for the same conflict (a good photo
of this stone can be found in Marthari 2000, 36-37). See also SEG XXXIX 856.

192 Appian, Makedonika 1.1.3.

' Blinkenberg (1938, 23) thought that the Halieia must have been in 172 BC on the erroneous
assumption that they fell in the same year that Eumenes slandered the Rhodians in Rome. As noted above,
from the Antikythera Mechanism, however, we now know the Great Halieia fell in the summer before the
Olympia, thus the first Halieia after this event were in the summer of 169. Badoud’s (2015, 134) date of 170
BC is also one summer too early.
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"% The last testimonia are found in the early 3" century AD on inscriptions.'”

sun god.

As for the periodicity, from the evidence of the Mechanism one might assume the
games were only pentaeteric, but as inscriptions make clear, there were both Great and
Small Halieia.'” One inscription dating before the First Mithridatic War 89-85 BC has the
curious phrase Oea[i®]nTov AltokpdTeus / vikdoavta AMela T& TpdTa TebévTa dpuaTi Trco)chbt,m
possibly implying these were the first celebration of the Halieia, but this is clearly
impossible. It has been suggested that these were the first Great Halieia,'” but earlier
inscriptions also mention the Great Halieia.'” It is probable, therefore, that these were the
first games that featured a chariot being pulled by young horses (&pua meAikds) as opposed
to a chariot being pulled by mature horses (&pua TéAeiov).' "

This brings up the issue of what events were held at the Halieia. The inscriptional
evidence tells us the athletic events, which clearly evolved over time, included the stadion
(one stadium length),""" diaulos (two stadium lengths),'"” dolichos (long distance),'”

hoplitodromos (race in hoplite armor),'"* torch race,'” wrestling,''® boxing,'"” pankration,'"*

1 Xen. Eph. Ephesiaka 5.11.2-3.

105 SEG XXXVI 258, line 11 (AD 131/2 or 240, from Athens); FD 111,4 476, VI1.4.26 (AD 175-225); FD
111,4 477, 111.2.7 and 111.3.7 (AD 175-225). Sardis 77,1 79, line 12 (AD 212-217).

196 JK Rhod. Peraia 555, line 14: [A]Meaa t& peydAa kal t& wikpa 8is (middle of 2" century BC). Numerous
other inscriptions mention the Great Halieia: Jacopi 1932, 190, no. 19, line 15 (early 1* century BC); Jacopi
1932, 188, no. 18, line 16 (1* century BC?); Jacopi 1932, 210, no. 48, line 4 (¢c. 100-50 BC); Maiuri 1925, 46,
no. 36 (Roman period); Pugliese Carratelli 1952-1954, 253, no. 4, face b, line 3 (AD 4/5?); Segre and Pugliese
Carratelli 1949-1951, 215, no. 75 (undated).

W7 JG XI1.1 75, b, lines 1-2. Theaidetos was hierothytas in 86/5 BC (Lindos 11 293, c, col. 11, line 21 and
priest of Athena Lindia in 62/1 (Lindos 11 1, fr. G, col. I11, line 21). He also served in the First Mithridatic War
89-85 BC (/G XII.1 75, b, lines 5-6). He was probably at least 30 years old by 86/5 BC and /G XII.1 75 implies
that he won at the Halieia before the First Mithridatic War. I would place his victory in 101, 97, 93, or 89. I
believe the games of 85 BC were cancelled —see Section VI, Table XI, Year 4.

1% Ringwood 1936, 433.

109 Pugliese Carratelli 1952-1954, 268, no. 19, b, line 8 (c. 200-150 BC); IK Rhod. Peraia 555, line 14 (middle
2" century BC).

19 Also the view of Blinkenberg, see Lindos 11 188.

" IDidyma 201, lines 11-12 (Imperial, probably 2™ century AD).

121G 1V3,1 629, line 6 (2" or 1* century BC); IEphesus 1132, lines 15-16 (2" or 3™ century AD).

8 pugliese Carratelli 1952-1954, 290, no. 66, 11, 7-8 (c. 75-85 AD); ISmyrna 662 + 112, p. 376 (2™ or 3™
century BC).

"' IDidyma 201, lines 11-12 (Imperial, probably 2" century AD); IEphesus 1132, lines 15-16 (2™ or 3™
century AD); Erim et al. 1989, 184 and Dever 1993, 37 both report that an architectural block preserves a
victory in the hoplite race (éwAitns) at the Halieia on an inscription from Sardis of Roman date.

15 Maiuri 1925, 29, no. 19, lines 7-10 (c. 200 BC); IK Rhod. Peraia 555, lines 13-14 (middle of 2" century
BC). For the torch-race, see Gauthier 1995, 584-585.

116 BE 1972.366 = Barth and Stauber 1993, no. 76, line 7 (1* century BC); SEG XXXIX 762 (1* or 2™
century AD); SEG XLI 1407 (AD 161-180); INapoli 1.49 (= IG XIV 739), wreath 17 (¢. 161-200 AD); Kantzia
1989, 480 reports that a statue base found in the modern city of Rhodes dating to the first half of the 2"
century BC records that an athlete named Pythion won victories in the pankration, wrestling and boxing at
various games, including the Halieia, but she does not specify in what events Pythion’s specific victories were.

"7 Zimmer and Bairami 2008, 150; Probably also IEphesos 1615, line 2 (Hadrianic, probably post AD 134).

8 JGUR 1.240, face b, line 33 (c. 200 AD).
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and pentathlon."” The equestrian events, which were particularly prominent given the

association of Helios with the chariot, included the keles (single-horse race) with a young
horse,'® probably keles with a mature horse,"'' synoris (two-horse race) with young horses,'**
chariot (undoubtedly a quadriga as the sun god himself) pulled by mature horses,"” and

chariot pulled by young horses (which, as we saw above probably began in the early 1*

24 The acting, musical, and voice events included tmgedy,125 kitharode,'?

) 127
b

century BC).
pythaules (one who plays a song expressing the battle between Apollo and the Python

128 and heraldry.129 There apparently was also an award for general manliness. '

rhetor,
There is also evidence that at least one woman, Hagesagore daughter of Lysistratos,
competed in the synom's.m The known boys’ events included the stadion,"®® dolichos,'®

wrestling,"** and boxing.'”

197G XI1.1 73 b, lines 3-6 (middle of the 2™ century BC; IG dates this text to the early 1* century BC, but
the sculptor ©¢cov Avtioxels is attested as working in the year of Polyaratos priest of Athena Lindia in 148 BC,
Lindos 11 224, col. 11, line 39).

120 SEG XXXIX 760 (c. 100-50 BC).

1 IG XII.1 58, line 19 (AD. 80/81; the Halieia should have been in AD 80). I suggest the correct reading
is kai vewfoavta Alela frmey {0} T[eheicy] or perhaps inme {o} T[eheiey Bis].

122 JG XI1I.1 1039 (undated); Hiller von Gaertringen and Saridakis 1900, 107, no. 106 (c. 200 BC); possibly
IG XII.1 75, a (before the beginning of the 1* century BC); Lindos 11392,b, line 8 (erected AD 10, but the
victory alludes to one at the Great games of AD 8 or earlier). The fact that the synoris with young horses is
specified probably means that there was also a synoris with mature horses.

% JG X1I.1 72a, line 2 (datable by sculpture Charinos Laodikeus to ¢. 100-50 BC); /G XII.1 935 (early 1*
century BC); SEG XLIII 527 (85BC or after); Lindos 11 392, b, line 8 (erected in AD 10).

21 JG XII.1 75, b, lines 1-2 (c. 101 — 89 BC); Lindos 11 322 (erected in 56/5 BC for the priest of Athena
Lindia, but the victory was earlier).

%5 SEG XXXIX 759, lines 15-17 (dated to Kleuthemis priest of Athena Lindia in 53/2 BC, but referring
to an earlier date, possibly before the First Mithridatic War); IGUR 1 223/227/229 (see Segre and Pugliese
Carratelli 1949-1951, 282, no. 22 and /G XII.1 125) probably refers to a poetic contest at the Halieia (Roman).

126 A¢ IG TI/1I% 4 1 594, line 21 (mid 3™ century BC) Koumanoudes suggested restoring [HAJiewa in line
13, but Koehler doubted the restoration could be correct because Crown XI and Crown XIV appear to be
different; ISmyrna 659, line 18 (2™ century AD).

27 FD 111,4 476, VI11.4, lines 26-29 (c. 175-225 AD).

128 [Ephesus 4114, line 10 (2™ century AD). He claims he is the first to win this event.

129 FD 111,4 477, 111.3, lines 7-9 (AD 175-225).

130 Maiuri 1925, 29, no. 19, lines 7-10 (¢. 200 BC).

1 Hiller von Gaertringen and Saridakis 1900, 107, no. 106 (with some corrections at Segre and Pugliese
Carratelli 1949-1951, 282, no. 23a), where in line 1 they read ...a.yépnv Auciotpérolu TT]ediada. Given that
relative rarity in which females appear on inscriptions, and that line 5 of this inscription indicates the laudanda
was honored by the Lindians with golden crowns, it is virtually certain this should be restored as [Ayno]aysépnv
Avciotpétou with the space between the first extent alpha and gamma ignored, the same woman who is
honored by the Lindians with a golden crown at Pugliese Carratelli 1955-1956, 167, no. 17. In column II of
this last inscription, the second honorand should probably be restored as Hagesagore’s cousin, Andronika
daughter of Andronikos (= Aivdio[i éteinacav Av]|Spov[ikav Avdpovikou]), who is known from /G XII.1 214 (for
the family stemma, see Hiller von Gaertringen and Saridakis 1900, 107). Hiller von Gaertringen and Saridakis
date their inscription to ¢. 200 BC, but the spelling ¢reiuacav on Pugliese Carratelli 1955-1956, 167, no. 17
probably indicates a date in the second half of the 1* century BC or later. In fact, Hagesagore’s father
Lysistratos son of Hagesandros may be the same Lysistratos son of Hagesandros attested at Lindos 11 440,
which Blinkenberg dates AD 50-70.

132 Pugliese Carratelli 1955-1956, 173, no. 25, line 2 (undated).

951G X11.6 1.290, line 3 (2"Y/1* century BC).

1% JG X11.1 73,a, line 3 (middle of the 2™ century BC - see Footnote 111); IG XII.1 74 (undated); Lindos
I1 707, line 2 (c. 40-30 BC).
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By the Hellenistic period, help organizing the games may have been provided by an
association (koinon) that consisted of both men and women called the Haliastai and
Haliadai,”® who had at their head an official called archeranistas,”” as well as an epistates, an
hierokeryx, logistai, and a gnmzmatem.1?’8 The koinon of the Haliastai, Athanistai, Hermaistai,
and Aristeideioi built the Hippodrome of Rhodos, undoubtedly to be used at the Halieia."”’
Other regular office holders were also keen to advertise the fact that they held office
during the Halieia. These include famiai,'"*" gymnasiarchs,"' and phylarchs.'** In the

Roman Imperial period an agonothetes of the Halieia is attested.'*

IT1. Thoughts on the Rhodian and Koan Calendars.

Here I want to turn to discuss the order of the Rhodian months and their seasons,
particularly in light of the version of the Rhodian calendar put forth by Triimpy'** and
Badoud (2015), which is different than that suggested by Bischoff (1894) and Borker
(1978). Before discussing the order and seasons of the months, a few comments on dating

formulae in the Koan and Rhodian calendars and how they relate to lunisolar calendars
will be helpful.

A. Rhodian and Koan Day Nomenclature

Below (in the table I) I give a full list of the count of days for both cities along with
their acrophonic abbreviations on inscriptions.'*

As noted above, it is universally agreed that a lunisolar calendar was designed to
track closely the phases of the moon so that the first of the month was when the moon
could first be seen waxing, the middle of the month was that of the full moon, and the last

195 Maiuri 1925, 45, no. 34, line 3 (Roman period); probably also IEphesos 1615, line 2 (Hadrianic, probably
post AD 134).

% Hoepfner 2003, 43-49 has identified a structure in the city of Rhodes as the “House of the Haliastai”,
but I understand that this complex is to be fully published by S. Skaltsa and M. Michailidou, who dispute this
identification. For the Haliastai, also see Pugliese Carratelli 1939-1940, 177-178; Gabrielsen 1994.

Y7 1G X111 155, face 11, line 40, face 1V, lines 107-108, face 1, lines 6-8 (2" century BC); Maiuri 1925, 55,
no. 46, face B, line 5 (2™ century BC); IG XII.1 156 (undated); /G XII.1 162 (undated); Lindos 11 292, line 5
(88-85 BC); Maiuri 1925, 50, no. 39 (1* century BC); Pugliese Carratelli 1955-56, 158, no. 3 (undated); Pugliese
Carratelli 1939-40, 151, no. 6, line 21 (early st century BC); IK Rhod. Peraia 571 (Hellenistic). For the term
&pxepavioThs, see Arnaoutoglou 1994, especially pp. 109-110.

138 JG X1II.1 155, face I, lines 30-31; face 11, line 54; face 11, line 62.

139 Pugliese Carratelli 1955-1956, 157, no. 3 (undated by editor).

140 Jacopi 1932, 188, no. 18, line 16 (before 85 BC; the honorandus’ son, Taowpév TTacipdvTos Tod
Taocipédvtos, was a hierothytas in 85/4 BC, Lindos 11294, col. 11, line 28, and this inscription implies the honorandus
was a tamias before the First Mithridatic War); SEG XXXIX 759, line 5 (dated to Kleuthemis priest of Athena
Lindia in 53/2, but referring to an earlier date, possibly before the First Mithridatic War). As Blinkenberg
(1938, 17) suggests, probably [Tamey]oas év Té &otel kaTd peydAa AAieia should be restored at ]acopi 1932, 210,
no. 48, line 4.

141 Jacopi 1932, 190, no. 19, line 15 (early 1* century BC); Maiuri 1925, 19, no. 18, lines 5-6 (erected after
First Mithridatic War 89-85 BC, but referring to earlier office); Maiuri 1925, 46, no. 36 (Roman period); Maiuri
1925, 48, no. 38, lines 5-8 (2" century AD?) lists a gymnasiarch.

2 SEG XXXIX 759, lines 15-16 (dated to Kleuthemis priest of Athena Lindia in 53/2 BC, but referring
to an earlier date, possibly before the First Mithridatic War).

5 Lindos 11 465, h, lines 6-8 (c. 180 AD); Maiuri 1925, 48, no. 38, lines 5-7 (2" century AD?).

" Triimpy 1997, 167-179.

145 See also Samuel 1972, 110 and 113.
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day of the month was ideally at conjunction.'*

1. &’ veuunvia or vouunvia 16. 157 &t ¢l déka (R); éxkadekdta (K)
2. B’ Beutépa [ioTapévou] ¥ 17.1C €B8dua ¢mi Séka (R); émtakaidekata (K)
3.y’ tpita [icTauévou] 18. 10’ [6yd& emi Béka] (R); okTeokandexdta (K)
4. ¥ TeTpds (ioTapévou) 19.18’ évaTta mpd ikEdog!48
5. ¢ méumrta (ioTapévou) 20. ’ (g)ikds
6. ¢’ Extal® (icTauévou) 21. ka’ AUPEIKAS
7. L' eBddua icTauévoy 22. kb’ évdTa €€ ikddog!s0
8. ' [oy®a!s! (ioTauévou)] 23. kn’ Oy8a £g ikados!s?
9. 0 ¢v&Ta (ioTapévou) 24. kU’ £BBdua ¢E ikdSos (R); BdSua dvoudvou/ambvtos (K)
10. V' deké&Ta 25. ks’ EkTa £ iké&Bos (R); Ekta dvopévou/dmbvtos (K)
11. 1a’ évdekdTa 26. ke’ [méumrTa £€ ik&Bos] (R); méumTa [dvopévou]/amdvtos(K)!53
12. 1B 8(u)codek&Tals 27. k¥ [TeTpds £ ik&Bos] (R); TeTpds dvopévou/amdvtos (K)155
13. 1y’ tpita émi Séka (R); 28. ky’ Tpita €€ ikddos (R); TpiTa dvoudvou/[&mbvTtos] (K)156
Tpelokaidekdta (K)
14.&' teTpds émi éka (R); 29. TpOTPIaKAES
TeooapeokaidekdTal5(K)
15. 1€’ Sixounvialss 30. Tplakds

Table I: The Count of Days at Rhodes and Kos/Kalymna

16 ¢ should be noted, however, that Geminos tells us in the normal operation of a lunisolar calendar
because of the anomalous motion of the moon, the new crescent moon might not be sighted until the 3rd day
of the month (presumably if there was bad weather, even later). Similarly, because of the moon’s anomalous
motion he says a half-moon occurs at the earliest on the 6th day and at the latest on the 8th day, a full moon
at the earliest on the 13th and at the latest on the 17th, and the second half-moon at the earliest on the 21st
and at the latest on the 23rd.

7 As J.-M. Carbon points out to me, the word iotapévou may not be necessary here as at both Rhodes and
Kos it appears there was no confusion with the terminology for the 29th of the month. This observation can
be supported at Kos by IG IV 4,1 298, lines 15-17, which give the date &u utv Tois &\ |Aois ndol TeTpddi ioTauévou,
Tol 8¢ 'Y akwbiou Té& Seuté | pau kai Tol AAceiou T Sekdtar. On the other hand, in lines 31-32 and line 64 and line 127
of this same inscription, iotapévou is left off with tetpadi. We also have no extant examples of iotapévou with tpita
or 6yd(é)a.

48 At Segre and Pugliese Carratelli 1949-1951, 257, no. 149, lines 4-5, undoubtedly the correct restoration
is [évaTali o iké|[Bos...], as the number #&ra mpd ikéSos is nowhere else attested and would equal 15, which is
known as the Sixounvia.

149 Apparently one time spelled éxxra at Kos (IG X11.4,1 278, line 62).

150 tvara e[t ik]&Sa is attested one time at Kos (= IG X11.4,1 278, line 58).

! The ordinals for day eight and 18 are not completely attested at either Rhodes or Kos (see below note
142), but the 23rd of the month is (as 6y8& &€ ikados). I, therefore, assume the eighth was spelled éy34, although
it could have been spelled 6y8éa = 6y3a.

192 At Maiuri 1925, 7, no. 4, line 8 (= Hiller von Gaertringen 1926, 195), the date should probably be
restored [- - - - unvos TTalvéuou oyd&[L ioTapévoul, or [- - - - unuods TTalvépou oy (& émi Sékal, OT [- - - - unuds TTalvapou dy &l
¢€ ikados] rather than just y8&[i], as the spacing of this line, which serves as a header, will be more centered.

153 mév[mTa amév] | Tos is attested at IG XI1.4,1 100, lines 22-23.

% The spelling is Scwdexara at Rhodes and ducwsskara at Kos.

155 retépran £ k@S0G occurs one time at Segre 1944-1945, 97, no. 79 (the spelling teréprai and the number
four plus ¢€ ikados are unique at Kos/Kalymna), but this is a Knidian arbitration text (= IK Knidos 1 221) and
was probably inscribed at Knidos, hence the unique numeral. tetpas amévros is found at /G XI1.4,1 100, line 2
and [tet]p&s avouévou at IG XI1.4,1 279, line 58.

156 At IG XI1.4,1 266, lines 2-3 (from Kos), the editors restore ...ufivos TTavéuou Seuté| [pa € iké&Sos...], but on
the unlikelihood of this at Kos, see below on p. 85.

157 Also one time as tetopeokaidexara at G X11.4,1 279, face B, lines 41-42 (in the calendar of Phyxa).

158 The form wevrexadexara is attested one time at Kos (/G X11.4,1 315, line 40).
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We see that these ideas are reinforced by the names of some of the days of the
calendars at both Kos and Rhodes. For instance, at both city-states the first day of the
month was called the veupnvia, which name suggests it was ideally the day on which a new
crescent moon would first be seen waxing visible. The middle of the month was called the
Sixounvia, because it divided the month, but from its usage in numerous passages we know
it was synonymous with “full moon”."” Finally, the second-to-the-last day of the month
was called the mpotpiakds (“day before the 30th", i.e. the 29th) and the last day of the month
called the tpaxés (literally “30th", but it could also refer to the 29th of a hollow month).
While these last terms do not imply anything about conjunction, it necessarily must be
near the day of conjunction since the name for the first of the month indicates it comes at
the first crescent moon and the name for the middle of the month indicates it comes at the
full moon. We see the idea that the last day of the month ideally fell at conjunction more
clearly expressed in the Athenian calendar, where the 30th was called the évn kai véa,'™ or
the “old and the new”, that is the day that partakes in the waning moon and also the
waxing moon.'"!

The rest of the days of the months at these two city states were just ordinary ordinal
numbers, although they did have what seem to us to be “peculiarities” that were shared
among several other Greek calendars. One, for instance, is that the ordinals second
(Beutépa) to ninth (¢vata) often were qualified by the participle iotauévou (understand
unuds), meaning at the month’s “standing up” or waxing (which covered the first 10 days
also known as the first decade of the month), while the last 10 days of the month (known

as the last decade) were often qualified by participles such as amévros (“going away”),'"

159 Cf LSjg.

1% The terminology #n kai véa is the subject of an extended comical exchange between Pheidippides and
his father Strepsiades in verses 1178-1200 of Aristophanes’ Clouds, where this phrase is attributed to Solon (cf.
Plutarch, Solon 25.3). It also appears on two Athenian financial documents dated to 408/7 and 407/6 BC (/G I°
476 and 377), and is wholly or partially preserved or plausibly restored on several dozen decrees of the
Athenian state in the Classical and Hellenistic periods. For details, see the 30th day of Athenian months
throughout Mikalson 1974.

! As Haslam’s publication in 1986 of P. Oxy. LIII 3710, a fragmentary commentary on Book XX of
Homer’s Odyssey, indicates, Aristonikos of Samos, who observed the summer solstice in 280 BC, noted that
some Greeks called the day of the conjunction the tpiakés and others the vouunvia. Thucydides’ statement
(2.28), in connection with the solar eclipse on 3 August 431 BC, that a solar eclipse can occur only vouunvia
kata ceAfjvny is a good example of the latter. A good example of the former is Geminos (8.1 and 8.14), who says
explicitly that conjunctions and solar eclipses fall on the tpiaxés, and in 9.13-15 he takes it for granted that
Greek lunisolar calendars were schematic, so that the day following the conjunction was the vouunvia. Geminos’
terminology will be maintained throughout this article.

%2 The most widespread participle for designating days in the last decade of the month was &mévros,
which is attested in the Boiotian federal calendar, in the Ionic calendars of Oreos (Histiaia), Karystos, Keos,
Andros, Delos, Paros, Samos, Ephesos, Magnesia on the Maeander, Herakleia under Latmos, and Kyzikos, in
the Aiolian calendar of Kyme, in Pergamon, in the Doric calendar of Kos, and in the Macedonian calendar.



Lunisolar Calendars, the Antikythera Mechanism, the Halieia of Rhodes 67

"% or at Kos through the 4™ century BC avopévou (“ending”),'™ or

9165 166

pbivovTtos (“waning”),
rarely by participles such as & évtos (“outgoing
at the month’s waning. A second peculiarity, that is perhaps confusing for moderns, was

or Afjyovtos (“ceasing”), * all meaning
that the last eight days were counted backwards from the 30th rather than forward from
the 20th. Thus while the 20th of the month at both Rhodes and Kos was known as the ixés
and the 21st as the &ugeds, the 22nd was not known as the deutépa &€ ik&dos and the 23rd
was not known as the tpita ¢€ ik&dos, as one might expect, but these were known as the
¢vaTa ¢ ikaBos and the oyda €€ ikddos and both required counting eight or nine backwards
from 30, with the 30th included (for instance, the tpita £ ik&8os meant the 28th). Even
when day numbers 22 to 28 were expressed using acrophonic numerals, these were
understood to require counting backwards from 30. Thus on Rhodian and Koan
inscriptions the day expressed as «xy’ referred to the 28th of the month, while k6’ and «n/
referred to the 22nd and 23rd respectively. We see this most clearly on /G XII.1 4 (=
Badoud 2015, 361, no. 18), a fragmentary text from Rhodes dating to the 1* century AD
that lists all the months and days of an intercalary year.

We also know from this same inscription that the months in the Rhodian calendar
this year alternated between “full months” of 30 days and “hollow months” of 29 days,
undoubtedly to keep the calendar aligned with the phases of the moon. In this case, the
excluded days did not occur every 64th day, as Geminos advised and as occurs on the
Antikythera Mechanism, but the mpotpiakés was omitted and the last day of a month with
only 29 days was still called the tpiaxé&s (30th) even though technically it was the 29th. The
29th was probably chosen to exclude rather than every 64th day in actual religious and
civil calendar practice, because it would have been confusing and difficult for the average
citizen to keep track of the removal of every 64th day, plus had every 64th day been
excluded, it would have happened that numerous important festival-day dates would have
been omitted. In addition, delaying an excluded day by up to 29 days would have only
meant the moon’s phase was only off by one day at the most for a short period, which was
undoubtedly seen as an acceptable trade-off for these other considerations.

B. The Koan Calendar

I turn now to the order of the months of the Koan calendar. Table II contains a
history of the various suggested versions of the Koan calendar that includes the number
of months each scholar got correct, as well as a comparison with the known order of several
months in the Rhodian calendar (for more on the Rhodian calendar, see I11.C below).
Here, I want to thank John D. Morgan for pointing out to me some of this material. The

1% o8ivovtos was commonly used in Attica in the 5™ and 4" centuries BC. Elsewhere it was quite rare, with
one attestation on the Parian Marble in giving the date of the capture of Troy as unvés ®lap] | [ynhid]vos éB86um
@bivovTos, one at Eretria (/G XII1.9 189), one in the Macedonian calendar at Amphipolis (SEG XLIV 504), two
at Kyzikos (IMT Kyz Kapu Dag 1432 and 1433), one at Miletoupolis (IMT LApollon/Milet 2260), one at
Alexandria (Breccia, Alexandria Mus. 164), two at Cyrene (SEG XXXI 1576,4 and LVII 2010), and one at
Antiocheia in Persia (I. Magnesia 61 = OGIS 233 = Rigsby, Asylia 111). It was also widely used in literary texts
of the Roman period, such as Plutarch’s Lives.

1% This is attested in the Doric calendar of Kos, in the Ionic calendars of Amyzon, Halikarnassos, Mylasa,
Miletos, Priene, Klaros, and Ephesos, and the Aiolian calendar of Kyme.

195 This is attested only on 1. Erythrai 201 (c. 300-260 BC) and in Athens on /G 113.1 1313 (176/5 BC).

1% This is attested only on Thera by IG X11.3 325 (AD 149).
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table begins with Paton’s work (in Paton and Hicks 1891, with wrong placements of months
in bold) all the way through the work of Segre, who in the early 1940s had worked out the
calendar, but was arrested and deported to Auschwitz where he died on 24 May 1944
before he could publish his results. Some of the work he had completed was published
posthumously as Tituli Calymnii in ASAA 22-23 (1944-45 [1952]), where on page 170 he

indicated the order of the Koan and Kalymnian calendars as given in the table II below.

Paton (1891) Bischoff (1894) | Herzog (1928) | Giffler (1939) | Segre (1944-45) Rhodes
10/12 10/12 4/12 7/12 12/12 (known order)

Alosios Kapveiog Aypiévios Aypiévios Kapveiog
Oceudaioios Oceudaioiog Kapvetog Kapvetog Oceudaioios
TMTeTayeiTvuos TMeTayeiTvuos ApTauitios Y akivbiog TTeTayeiTvuosg
Kagiolog Kagiolog Kagioiog Kagpiolog Kagpioiog
BaTpduios BaTpduios BaTpduios BaTpduios BaTtpduiog
[ep&oTiog [ep&oTiog [ep&oTiog [epdoTiog [ep&oTiog (6) Zuivbios
ApTauiTios ApTauiTios Y akivbiog ApTauiTios ApTauiTios (7) Aptauitiog
Aypidviog Aypidviog Oeudaicios Oeudaioios Aypidviog (8) Aypiévios
Y akivbiog TT&vauos TMMetayeiTvuos TTetayeitvuos Y akivbiog (9) 'Y akivbios
TTavapos Y akivBiog Ad&Aiog TTavapos TTavapos (10) TTavapos
AdAiog AdAiog TTé&vapos AdAiog AdAiog (11) Adhios
Kapveios AAceiog AAoceiog AAoceiog AMceiog (12) Oecpogpdpios

Table II: History of Reconstruction of the Koan Calendar (with wrong order of months in bold)

How was it that Segre arrived at his conclusion and how do we know he was correct,
and how is that earlier scholars such as Paton and Bischoft got more right than later
scholars such as Herzog and Giffler? To answer the second question first, the biggest
reason was because both Paton and Bischoff used the Comparative Method to reconstruct
the calendar of Kos -particularly using the calendar of Rhodes- whereas Herzog and
Giffler both rejected this method.'™ In fact, both Paton and Bischoff would have placed
all 12 correct, had Paton not relied on Plutarch’s evidence that Karneios at Syracuse was
coincident with Athenian Metageitnion, and had Bischoff also looked to nearby Rhodes
for the order of Hyakinthios-Panamos rather than to the more distant Epidauros (which
colonized Kos) for the order Agrianios-Panamos. It is particularly noteworthy that all the
known homonymous months in the Rhodian calendar based solely upon Rhodian
evidence are in the same relative position vis-a-vis the Koan calendar. We will return to
this point in a moment when we consider the order of the months of the Rhodian calendar
that are not as firm.

As for Segre’s order, it was based on some information long since known, and some
which he himself was planning to publish, but never did due to his untimely death,
although it did later once again appear posthumously as Iscrizioni di Cos (1993). The details
are as follows. As Paton long ago pointed out, GIBM 11 299a, line 26 (= SGDI I11.1 3591-
3592 = SIG® 953 = Segre 1944-1945, 97, no. 79), which dates to the early 3" century BC
before Kalymna was incorporated into the politeia of Kos, indicates that in one year Koan
27 Batromios was coterminous with Kalymnian 27 Kaphisios.'” Since it has long since

197 See the comments of Herzog (1928, 49): “Die Versuche von Paton und Bischoff den koischen Kalender durch
Konkordanz mit dem auch noch wicht sicher festgelegten rhodischen wiederherzustellen, stimmen nicht zu meinem seither
erweiterten Material und tragen schon in sich die Gefahr eines Zirkelschlusses.”

168 Paton and Hicks 1891, 327.
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been observed that the calendars of Kos and Kalymna shared the same month names,'*
this means that Batromios and Kaphisios were contiguous, only in this year they were not
coterminous with the same lunar month at each of the two cities apparently because of
their different months or years of intercalation. Thus we have the order Batromios-
Kaphisios, or Kaphisios-Batromios.

As Paton further pointed out, Paton and Hicks 1891, no. 27 (= SGDI 3627 = SIG®
1012 = IG XII1.4,1 326) records that the sale of the priesthood of Dionysos Thyllophoros
was to be made on the 16th of Batromios and was to be paid for in two installments, with
the first payment due 14 days later on Batromios 30, and the second payment due on the
14th of Gerastios.'” It seems highly likely the second payment, like the initial sale and first
payment, was separated from the previous payment byl4 days, hence we can say with a
high degree of confidence the order is Batromios-Gerastios. When combined with the
evidence of the previous paragraph, we can thus say the order and contiguity was
Kaphisios-Batromios-Gerastios.

Paton further pointed out that Paton and Hicks 1891, no. 36, lines 14-17 (= Segre
1993, ED 149 = IG XI1.4,1 348) indicates that Theudaisios was almost certainly followed
directly by Petageitnyos, thus Theudaisios-Petageitnyos.'”' And Paton noted that from
Paton and Hicks 1891, no. 29, lines 17-19 (= Segre 1993, ED 144 = IG XI1.4,1 318), it
appears that the three payments in Alseios, Batromios and Panamos for the sale of the
priesthood of Adrasteia and Nemesis were made at regularly spaced intervals of 4
months'”, thus

AAoelos — x —x —x — x — Batpduios — x — x — x —x — TTdvauos — x

Paton correctly noted, however, that this order said nothing of the start of the year
(I will have more to say on the start of the year below).

Paton further noted that Paton and Hicks 1891, no. 367 (= IG XII1.4,2 1103)
indicated the relative order Hyakinthios — Dalios — Alseios and that these were fairly close
to one another, but he said they were not necessarily contiguous'”, whereas Bischoff felt
based upon the mention of a three-month period in line 31 of this inscription, they must
be contiguous (this turns out to be wrong)."” Finally, Paton noted that Paton and Hicks
1891, no. 43 (= IG XI1.4,1 281) indicates that Artamitios could not be the last month of
the calendar.'” When combined with the previous evidence, Paton was therefore able to
deduce the following order with the evidence of inscriptions from Kos and Kalymna he
had before him (again, this evidence says nothing about the start of the year):

AAogios — x — x —x — Kagiolos — Batpduios — NepdoTios —x — x —x — TTavapos — x
When the unpublished inscriptions that Segre based his conclusions on were finally

published in 1993, the following new evidence came to light (and was explicated by both
Trampy 1997 and Bosnakis and Hallof 2005). Most importantly, lines 40-42 of Segre’s ED

169 Bischoff 1894, 143-149 and Bischoff 1919, 1580.
170 Paton and Hicks 1891, 327.

171 Paton and Hicks 1891, 328.

172 Paton and Hicks 1891, 327.

173 Paton and Hicks 1891, 328.

174 Bischoff 1894, 147.

175 paton and Hicks 1891, 328.
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145 (= IG XI1.4,1 298) indicates that the gymnasiarch was to make sacrifices during the
winter semester in Theudaisios, Kaphisios and Gerastios, and in the summer semester in
the months Agrianios, Panamos, and Alseios. Furthermore, lines 69-73 indicate that the
stratagoi were to make a sacrifice to Hermes in the months Artamitios, Panamos, Karneios
and Kaphisios. As Triimpy noted, it appears that the gymnasiarch was to make 6 sacrifices
every other month, and the stratagoi every fourth month'”, or:

Beudaioios — x — Kagioios — x — MepdoTios — x — Aypidvios — x — TTavapos —x — AAoeios — x
and
ApTauiTios — x — x— TTdvapos — x — x — Kapveios — x — x — Kagiolos — x — x

Furthermore, lines 20-25 of this same inscription indicate that the agonothetes was to
make sacrifices to Hermes in the preliminaries to the torch-race on the 10th, 16th and
20th of Dalios (2v tais Tpioi 1'rpo)\am'rc'xcl177 Tals TpdTals, AaAiou SékaTal, ékkadekdTa, iké&di), and
he was also to make a sacrifice on the day of the actual torch-race on the 10th of Alseios
(6UeTeo B¢ kai v Tén Aaumddt Tol unvds AAcetou Téu Sekdtat). In addition, in the next lines (26-
30) of this same inscription, the lampadarchoi were also to make sacrifices to Hermes at
three different preliminary ceremonies on the 25th of Dalios, as well as the 1st and 6th of
Alseios (tol Aauméddapxol Budvtw T Epudt Tals Tpioi TpoAautdot &tal amévtos Aaliou, kai
veupnviat Alcefou, Etal iotapévou). Clearly the months Dalios and Alseios were contiguous
and in that order, with the various preliminary sacrifices leading up to the torch race
spaced every four to six days apart from one another starting in Dalios. Finally, lines 135-
140 of this same inscription strongly suggest that the number of months between Gerastios
and Hyakinthios was equal to the number of months separating Hyakinthios and Alseios.

When this newer evidence is combined with the older evidence, the following order
(apart from the starting point) necessarily results:

Kapveios-Oeudaicios-TleTayeitvuos-Kagiolos-Batpduios-TepdoTios-

ApTapitios-Aypiavios-Yakivbios-TTavanos-AdAios-AAoeios

Further evidence that this order is correct may be found on other Koan inscriptions.
For instance, lines 1-6 of Segre 1993 ED 216 (= IG XI1.4,1 304) strongly suggest that the
month Alseios is followed directly by Karneios, while lines 14-16 of Bosnakis and Hallof
2005, 251, no. 23 (= SEG LV 956) strongly imply that Petageitnyos is followed directly by
Kaphisios, and lines 1-15 of Segre 1993, ED 180 (= IG XII.4,1 320) indicate that
Hyakinthios directly preceded Panamos. Other confirming evidence comes from lines 9-
13 of IG XI11.4,1 302 and lines 27-29 of IG XI1.4,1 315, which both imply that Gerastios
was the sixth month after Alseios. Finally, /G XII.4,1 279 indicates the order Gerastios-
Artamitios-Agrianios-Hyakinthios.

As for the starting month of the Koan calendar year (which should not necessarily
be equated with the start of offices such as the Koan monarchos or the start of the autumn
semester — see more on these in section IV below), there is no firm evidence, apart from
the fact that line 6 of /G XII1.4,1 302 indicates that the Koan elections for offices took place
in the month of Alseios and Segre 1944-45, 199, no. 196 indicates the Monarchia, which

76 Triimpy 1997, 181-182.
7" The term mpohaumds is a hapax-legomenon, either meaning preliminary torch-race or preliminary
ceremonies/sacrifices to the torch-race.
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were presumably celebrated toward the beginning of the monarch’s term of office, were
celebrated on 11 Theudaisios. On the other hand, from IG XII.1 4 (from Rhodes) and
other evidence we can infer that Kapveios was the first month of the Rhodian winter
semester, and by analogy it seems likely it was also at Kos.

C. The Rhodian Calendar

1. The Order of the Months

We may now turn to the Rhodian calendar. The first thing to note is the obvious
point that the Rhodian calendar clearly shows some affinities with the Koan calendar, the
order of whose months is secure. In reconstructing the Rhodian calendar, I will therefore
use the Comparative Method of reconstructing calendars and associating them with
different families. Here it should be stressed that this method is valid only among families
of calendars, such as Doric calendars, not between Doric and other calendars such as Ionic.
Again, I also want to thank my collaborator John D. Morgan for pointing out to me some
of what follows (and which will appear in a book co-authored by us).

Any discussion of the Rhodian calendar must begin with /G XI1.1 3 (= Badoud 2015,
360, no. 17) and /G XII.1 4 (= Badoud 2015, 361, no. 18). IG XII.1 4 is particularly
important, because, as noted above, it is a partially preserved inscription comprised of two
fragments that lists individuals by day and month of an entire year.'”™ As Paton long ago
observed, /G XII.1 4 reflects an intercalary year with 6 months of 29 days, six months of
30 days, and a second TTavapos of 29 or 30 days, thus bringing the total to 383 or 384 days,
which were covered in four columns with roughly 96 days each.'”” The combination of the
information gleaned from IG XI1.1 4 and Lindos 11 2, lines 1 and 11 (the latter which
demonstrates that Artamitios was followed directly by Agrianios, so that fr. b of /G XII.1 4
can be placed with confidence) results in the following secure order of the Rhodian
months:

(1?2-2)?2—-3)? = (4)? - (5)? — (6) Zuivbios —
(7) Aptapitios — (8) Aypiavios — (9) YaxivBios — (10) TTédvapos A"— (11)? — (12)? — (13) TTavauos B’

In a moment, the question of the placement of the intercalary month TTéavapos B’ in
the 13th place on the inscription will be addressed (Section V.A below), but for now it will
be set aside and the normal order of the 12 months of the year will be analyzed.

We now turn to /G XII.1 3, a decree stating that the Rhodians were to draw up a list
of individuals who would be designated to sell oil (probably at the gymnasium, although
this is not certain). Unfortunately, this inscription is known only from a poor squeeze made
by Collignon (1883), who reports the stone had been cut up before he was able to examine
the single surviving piece.'”’ What remains indicates the list was to cover “month and day
of the entire year so that each person (i.e., seller) is [listed - - - by months and] days

178 Badoud (2015) habitually refers to this inscription as a Hémérologion throughout his book, but this is a technical
term normally reserved for later schematic texts in tabular format that presented the equivalents of days of local calendars
with the Kalends, Nones, and Ides of the Julian calendar.

179 Paton and Hicks 1891, 328.

'8 On the deadlines contained in this inscription, which do not affect the order of the month Artamitios
followed directly by Agrianios, see Ryan 2010 (= SEG LX 887).

181 Collignon (1883, 97) complains about the inadequacy of the squeeze to read iota adscripts with
certainty.
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throughout the year” (= lines 12-13 = [- - - kol ufjva kai &pépav Shou Tob éviauTtod, va ékaoTos
klaTaTtaxdi? - -]182 | [- - kaT&x pijvas kol &luépas OV émautdv). It is universally agreed, as far as I
know, that /G XII.1 4 is an example of the kind of list that /G XII.1 3 demands.
Furthermore, Collignon’s majuscule text of the inscription at lines 4-5 has the following:

4 [- - -].QZAZ ka EkaoTol AdxeovTi auépas dpEapévol- - - - - - ]
5 [- - -] peta Eukpdn iepaTtein péxpt Oeopogopiou TPIT[- - -]

which Hiller von Gaertringen read, with a suggestion from Kaibel (see Corrigenda
of IG XII.1 on p. 206), as:

4 [dvaypdyal( 8Yoas ka EkaoTol AdxwvTl duépas apEapévolus ag’ &s|

5 [ka 6 lepéaos 8] peta EUkpdTn iepaTedn puéxpt Oeopopopiou tpiT[as],

and which Badoud' reads as:

4 [&dvaypdya 8]T(oyods'™ ka EkaoTol AdxcovTt auépas apEapévolus]

5 [&@’ &s ka O iepéaas 8] peTa Eukpdtn tepaTein péxpl Oeopogopiou Tpra[kados],

While one could quibble with the supplements in all published versions to date,
particularly the margins and the non-sensical dating-phrase &p€auévolus &g’ &s] |[ka 6 iepécos
8] ueta Etkpdn iepateim,'® what is important to note is that the inscription makes clear the
year ends with Thesmophorios. As Badoud also argues, the end of line 5 of Collignon’s
text should almost certainly be corrected to read upéxpr @eopogopiou Tpay[kaBos].186 This
results in the following known order and placement:

1)?2-2)?2-3)?—(4D? - (5)? - (6) Zuivbios —

(7) AptauipTios — (8) Aypiavios — (9) Yakivbios — (10) — TTavapos — (11)? — (12) Oeopopdpios

Since there is only one month, the 11th month, missing from a stretch of months
that belongs to a particular time of year, we may now turn to other important evidence
concerning the seasons of various Rhodian months based on the frequency of their
appearance on Rhodian amphorae handles, as well as other epigraphical and literary

82 Or possibly restore the aorist subjunctive passive k[atatedi]. The editor of IG XII.1 3 (Hiller von

Gaertringen) restores the aorist subjunctive active [iddl, or “so that each person may [see | by months and djays
throughout the year.” However, the sellers are referred to in both line 4 and line 10 as “éactor” and ékaotod, and
it seems to me the point is rather “so that each seller may be assigned/listed by month and day throughout the
year”.

'% Badoud 2015, 360, no. 17.

18 Badoud’s text gives [avaypéyat 8lmooas, but this reading is inconsistent with Collignon’s majuscule text —
the only preserved evidence, which gives a trace of the first preserved letter that could be I', E, Z, =, IT, P,
or T and the second preserved letter as Q. Hence, at a minimum Badoud’s text should read [avaypdyat
&]m(odods... In addition, the spacing at the beginning of line 5 of Badoud’s text is inconsistent with the
spacing of his other restorations, although this could be remedied by moving the &g’ & to the end of line 4.

185 This phrase would be translated “from the day the priest, whoever he is, serves as priest after Eukrates”,
which seems very awkward. In addition, we now know the priest of Helios took up his post four or five months
into the Summer Semester at the beginning of Dalios (see Section V.A), so if this supplement were adopted, it
would mean the list would cover only 3 months, not an entire year. The reality is that the margins of this text
are unknown, and I would advocate for larger lacunae and restore something such as ...xka &aoctor Adxcvi
auépas, apEapévolv amd Tas veuunvias] | [Tol Kapveiou TolU émi iepécos &5 kal peta Evkpdrn iepaTeln, uéxpr Ocopogpopiou

T k&dos - - - - - 1. Thus the first list would begin on 1 Karneios in the term of the priest after Eukrates and
run through 30 Thesmophorios, and each successive list would also begin 1 Karneios and run through 30
Thesmophorios.

186 Badoud 2015, 14.
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evidence concerning the seasons of the months, particularly whether months fell in the

summer semester, or the winter semester.
Ever since August Mommsen’s'® and Paton’s'® work, it has been widely recognized
that the frequency of month-names on Rhodian amphora handles can be used as evidence

to make arguments about the seasons of the Rhodian months, with the higher production

numbers being in the warmer and dryer season. Especially noteworthy are Nilsson'®® and
Borker'”, the latter who, as far as I know, was the last scholar to systematically count
month names on Rhodian amphora handles and whose figures Badoud claims he uses. '

Borker gave the following numbers (6593 examples), which I list from lowest frequency

to highest (with Panamos and Panamos B combined):'"

Table II1
Frequency of Month Names on Rhodian Amphora

0
1200 Handles (after Borker 1978, p. 195)

1000

a’::;;%mmuuuuUUUUH

Table III. Frequency of Month names on Rhodian amphora handles (after Borker 1978,
195)

Although we can see from /G XII.1 3 and 4 that these frequencies cannot be used to
precisely order the months (for instance there is no consistent progression from Agrianios
to Hyakinthios to Panamos even though from /G XII.1 4 we know the order was Agrianios-
Hyakinthios-Panamos), nevertheless the frequencies clearly fall roughly into three
different categories: (1) Theudaisios-Pedageitnyos-Diosthyos, (2) Karneios-Badromios-
Thesmophorios-Sminthios, and (3) Artamitios-Dalios-Hyakinthios-Agrianios-Panamos. We may

87 Mommsen 1889, 429-437.

188 paton and Hicks 1891, 329.

189 Nilsson 1909, 126-127.

190 Borker 1978, 202.

19 Badoud (2015, 30) intended to reproduce Borker’s figures, but he made three errors: his figure of 144
for Diosthyos is a typographical error for 114, his figure of 262 for Thesmophorios is actually Nilsson’s (column
I of Borker’s chart) and is a mistake for 518, and his figure of 53 for Panamos B is also Nilsson’s and is a
mistake for 101. This confusion carries over into his tables. Thus on p. 31 in his Figure 19 his datum point for
what he called month 2 (©eopogdpios) is consistent with Borker’s correct 518 but not with his own incorrect
262, and his datum point for what he called month 4 (Aiéc6uos) is consistent with his typographical error 144,
but not with the correct 114, and his datum point for what he called month 12’ (TTavapos Seutepos) is consistent
with his adjusted 53X (8/3) = 141 (on the unlikely assumption that the Rhodians employed not the 19-year
cycle but the octaéleris to regulate their calendar in the later Hellenistic period), but not with the correct
101x(8/3) = 269. These last two errors have entered into his Figure 20 on p. 32.

192 We know that the Panamos B followed directly on Panamos A at roughly the same time of year (see
Section V.Abelow), so I group them together. Ifall else were equal, we would expect a ratio of 27% of Panamos
B stamps (7/26 months in a Metonic Cycle) to 73% of Panamos A (19/26 months in a Metonic Cycle), or 313
Panamos B handles to 850 Panamos A handles, but what we get is 101 to 1062, or 8.7% to 91.3%, which is
roughly only 1/3 of what we would expect. While this is a clear discrepancy, most of it can probably be
explained, as Badoud notes, by positing that several of the partially preserved Panamos A examples are actually
Panamos B examples, plus probably sometimes the workers did not bother to make a new stamp for Panamos
B, or they did not wait for the new stamp to be made and kept stamping with the old Panamos A stamp until
the new stamp arrived.
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further surmise that group 1 comprises months in the heart of one season, group 2 has
months that lie at the transition between seasons, and group 3 comprises months in the
heart of another season.

This naturally leads to any evidence for whether any of these months fell in the

summer or winter semesters. Confirmation that Dalios fell in the summer semester comes
from an inscription published by Reinach (1904, 203, II1I), which records that some
interest was to be distributed to the bouleutar of the summer semester on the noumenia of
Dalios (lines 7-8 = & Tdékos diavéunTal Tois Bepwois BouleuTais &mi T yeve|OAiey aUTol fuépa
Aaliou voupnviq). This inscription also confirms that Pedageitnyos fell in the winter
semester (lines 10 -13 = 6 Tékos duoicos SiavéunTatl TH Xel | uepvij BouAd émi 17 yevebAico Nuépa Tol
&BeA@ol avuTol ...{Tis éoTiv | Tletayertviou ). Further confirmation that Dalios fell in the
summer semester may be found on SIG’ 644b lines 12-13, 17, 18-19 (= Badoud 2015, 358,
no. 16), which records a Rhodian proxeny decree in honor of Eudemos of Seleukeia on
the Kalykadnos in Kilikia, but which was inscribed at Seleukeia. The inscription indicates
that there were three separate votes. The first, (a), was apparently a resolution brought
before the boula alone that was passed at a meeting in AdAios when Damokles was priest of
Halios and Astymedes son of Archokrates was head prytanis. The second, (b) was voted by
the damos at one meeting of the ekklesia when Damokles was still priest of Halios and
Astymedes was still the head prytanis in the month AAIZIOY, which does not exist in the
Rhodian calendar and is therefore an error of some type. Finally, a third vote in the month
B&dpoyuos, this also of the damos in a second ekklesia, was passed when Damokles was still
priest of Halios, but now Iatrokles was the head prytanis. Thus the switch in prytanies
happened sometime between AAIZIOX (sic) and Ba&Spopos.
Borker'” agreed with Wilhelm’s view'** that on this inscription the month inscribed
AAIZIOY was an error for (OEY)AAIZIOY rather than Nilsson’s'? suggestion of AAMIOY,
and he further argued, based on this correction, that in the first semester the prytanies
served from TTavauos to either AioBuos or TTedayeitvuos, whose order he had not yet
determined. If correct, this would mean that the Rhodians had three different calendars
in operation at various points in their history, one for the priest of Helios, one for the boula
(organized by Winter and Summer semesters), and one for the prytanies (organized by First
and Second semesters). For this last terminology of First and Second semesters, Borker
pointed to a passage in Polybios (27.3-7) that indicates that in the winter of 172/1 BC
(H)agesilochos was the prytanis, and in the spring of 171 BC Stratokles was the prytanis
during the “second semester” (StpaTtokAéous TpuTavelovTos THY SeuTtépav ékunvov).'* Which is
likely to be correct, (GEY)AAIZIOY or AAMIOY?

199 Borker 1978, 208-212.

% Heberdey and Wilhelm 1896, 112

195 Nilsson’s 1909, 131, n. 1.

19 Pugliese Carratelli (1939-1940, 160, n. 1) suggested that Polybios took this terminology of the First and
Second semesters from the Achaian calendar, which also began in the autumn. This theory cannot be easily
dismissed since the first semester is now attested in the Achaian League calendar on SEG XL 394 (té& mpédtan
éaurveat). The spelling &unvov, which Polybios also used at 6.34.3, is relatively rare but is found in Plato (Leges
916b3), Aristotle (Hist. An. Bekker 558a, line 17 and 562b, line 27), Cassius Dio (Hist. Rom. 42.20, 56.28 and
117.18), at Koresia on Keos on IG XI1.5,1 647, lines 8-9, and at Eretria on IG XII1.9 207, line 52 (in these last
two spelled &yumvov). Its use here rather than éé&unvov also suggests Polybios was not using some official Rhodian
source.
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We first note that of all the many inscriptions found at Rhodes that mention prytanies,
who numbered 5 in the 3™ century BC and 6 in the 2™ century BC but at whose head one
stood out, none refers to a First (mpata) or Second (Seutépa) semester, only a Winter
(xewepwd) or Summer (Bepwé) semester, and these inscriptions seem to indicate that the
prytanies and boula served together for the same semester or term and shared the same
secretaries and undersecretaries. The earliest of these is Lindos 11 16, lines 1-3, which
Blinkenberg dated to 411-408 BC before the synoikismos of 408/7 BC but which could
instead be dated anytime at the end of the 5" or beginning of the 4™ century BC.'”” On
this inscription, the phrase [¢50o€e T BloAd: emi m[p] | [utavicov T]dov auei Aelv]| [iav...] occurs
(and the phrase mpdEevov [fiu]ev Po[dlicov mévTeov in lines 5-6 seems to indicate this was a
proxeny decree of all the Rhodians, not just the Lindians). The phrase émi w[p]| [utavicov
Tlv augl Aei[v] | [iav] thus suggests that at this time, the terms of the boula and prytanies were
coterminous, whatever the length those terms were.

The earliest certain evidence for the semester system at Rhodes is provided by a
Rhodian decree inscribed at Magnesia ad Maeandrum, I. Magnesia 55 (= Rigsby 1996,
247, no. 104) datable to the spring or early summer of 208 BC, when the Rhodians
recognized the newly reorganized festival for Artemis Leukophryene. Lines 15-23 of this
inscription read as follows:

15 a&lotvTr 8meas 8¢ kal [ouv] T[e] AfjTan UTtd Tou
Sdpuov Ta aglovpeva Umod Mlaylvritwy, TUxat
[&yabdi ol] TpuTAVIES OF K &PXLOVTL TAV
[...57....é6]&unvov éi i[ep]écos AploToovi-

[Sa kai oi] aei Evapxol elvTes kab’ oUs ka

20 Xpdvous oluv]teAdvTi M&yvntes T[&v Buciav]
Kol Tous &yddvas Tat ApTautt Tat Aefu]-
[kop]punval ypayavTes ElopepdvTwov €5 TaV
Pou[A&v] kai TéV B&pov u pnui Yaki[v]Bicot,
kaB4TI & Bucia &mooTaAnoel UTtd ToU 8d-

25 Hou KaTa T& voulGopeva

In line 18, Kern restored [mp&tav é§]aunvov, but from other inscriptions we know the
Magnesian envoys started contacting cities or organizations in the summer of 208 BC,'
so this decree should be dated to either the spring or early summer of 208 or 207 BC, and
the latter can be eliminated since in lines 17-25 the text says to “[Let the] prytanies, whoever
are in office in the [- - - -] semester in the priesthood of Aristonidas and whoever are in
office at such times when the Magnesians shall celebrate the sacrifice and games to Artemis
Leukophryene, draft and bring [a decree] before the boula and the damos in the month
Hyakinthios, so that the sacrifice may be sent by the damos according to custom.”' Since
in 207 BC the Leukophryena were celebrated in the Magnesian month Aptewoiwcov, which

97 On the uncertain date of this inscription, see Gabrielsen, 2000, 179-180 = SEG L 733.

1% We know that other Magnesian envoys were in Athens in the fall of 208 BC from I. Magnesia 37 =
Rigsby 1996, 215, no. 87 (with a confused discussion of the date of this inscription) = IG II%.1 1170, which is
dated on the 6th day of Tuavoyidov and the 7th day of the 5th prytany in this intercalary year, in which an
intercalary month, probably a second ExatopBaicov, had been inserted earlier in the year. The corresponding
date in the proleptic Julian calendar is approximately 1 November 208 BC, shortly before the evening setting
of the Pleiades ¢. 6 November marked the end of the usual sailing season.

199 This implies that Aristonidas’ term as priest of Helios was in 209/8 BC, not 208/7 BC as Badoud (2015,
169 and 199) places him.
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typically fell about two months earlier than Rhodian “Yaxivbios, if this were ‘Yakivbios of 207
BC, it would mean the Rhodians did not vote to send a sacrifice to the first games that
would have occurred a few months before.?”® Furthermore, since the reference to ‘Y akivfios
in line 23 indicates this is late spring or early summer, and there is no evidence any
Magnesian envoys set out prior to the spring of 208, accordingly, as Badoud®”' points out,
at a minimum Kern should have supplied [eutépav é€]&unvov, but from photographs of the
squeeze it is clear that in line 18 there is space for only 7-9 letters in the lacuna when
compared with the beginnings of some better preserved lines above and below this line.*"*
Hence [deutépav £€]&unvov can be eliminated, particularly since none of the letters in the
lacuna would be an iota. Thus, as Badoud argues, the restoration [Bepwav é€]&unvov, which
has one iota, is the only one that both fits the spacing and makes temporal sense. With this,
we can conclusively discard Wilhelm and Borker's theory that on SIG® 644b the month
iscribed AAIZIOY was an error for (OEY)AAIZIOY rather than AAMIOY, and with this also
discard the Borker’s theory of separate calendars for the boula and prytanies.

From I. Magnesia 55 (= Rigsby 1996, 247, no. 104), therefore, we see that Hykinthios
was a month in the summer semester. Since we already know from Reinach 1904, 203, 111
that Dalios belonged to the summer semester, from SIG’ 644b we also know that
Badromios belonged to the winter semester. Further confirmation that Badromios
belonged toward the end of winter also comes from Athenaios (8.60, Steph. p. 358cd), who
in quoting from Theognis Rhodius (= Theognis Rhodius BNJ/526 F1), tells us that
Rhodian children celebrated the impending coming of spring by greeting the return of
the swallow in the month of Boédromion, which is clearly an Atticizing mistake for
Badromios.*” In a moment will examine this passage more closely (Section I11.C.2), but
suffice it to say for now that numerous ancient sources pinpoint the return of the swallow
toward the end of winter.

The nice thing about this evidence is that it assures us that Pedageitnyos and
Badromios were in the winter, and this gives us confidence that the entire low-production
group Theudaisios-Pedageitnyos-Badromios belongs in the winter. It follows from this
then that the methodology of grouping together months with similar frequencies of
amphora handles is valid, which means that we are on firm ground when we place the
grouping of Artamitios-Dalios-Hyakinthios-Agrianios-Panamos in the summer. We may
remember that all these months, except Dalios, were attested more or less seriatim on IG
XII.1 4 with one lacuna in the 11th spot. If there be any validity to the method of using
frequency of amphora handles, then, as Borker saw, clearly this missing slot must belong
to Dalios, or:

200 Although Rigsby’s (1996, 248) discussion of the Rhodian calendar was confused, he made the valid
point (p. 181) that the Magnesian envoys probably started in the spring of 208 BC and the first games were
held in the spring of 207 BC (in the Magnesian month of Aptepiowwv). For the dates of the visits made by the
Magnesian envoys in the summer and fall of 208 BC, see Iversen 2017, 188-191.

20 Badoud 2015, 24.

292 T would like to thank Klaus Hallof and Jaime Curbera for sending photographs of the squeezes of this
inscription.

293 There seems to be another tradition where this was a song to crows. See Athenaios 8.59 (Steph. p.
359d-360b = Hagnocles Rhodius BNJ 533 F7).



Lunisolar Calendars, the Antikythera Mechanism, the Halieia of Rhodes 77

(1)? = (22— (3)? = (4)2 = (5)2 - (6) Suivbios —

(7) Aptauitios — (8) Aypidvios — (9) Yakivbios — (10) — TTavapos — (11) AdAios — (12) Osopopdplos

At this point we may turn back to the Koan calendar and note that the five months
in the Rhodian calendar that have both a known fixed order based on Rhodian evidence
alone and also share the same name in the Koan calendar — that is Artamitios, Agrianios,
Hyakinthios, Panamos and Dalios — all five of these months share the same relative position in the
two calendars. This strongly suggests that the other homonymous months of these two
calendars did as well, as Bischoff and Borker saw. But there has been disagreement about
three of these months, as the following table shows:

Kos Rhodes Rhodes Rhodes Rhodes
(known (known order) Nilsson (1909) Bischoff (1894), Triampy (1997),
order) Borker (1976) Badoud (2015)

Kapveios (1) ©eopogdpios | (1) Kapveios (1) Kapveios
Oceudaioios (2) Av6cbuos (2) Oeudaiacios (2) Av6cbuos
TTetayeiTvuog (3) Oeudaioios (3) Metayeitvuos | (3) Osudaioios
Kagiolos (4) MTetayeitvuos | (4) AidoBuos (4) MTetayeitvuos
Batpoduiog (5) Badpduios (5) Badpduios (5) Badpdpios
epdoTios (6) Zuivbiog (6) Zuivbiog (6) Zuivbiog (6) >uivbiog
ApTapiTios (7) AptauiTios (7) ApTapitios (7) AptauiTios (7) AptauiTios
Aypiavios (8) Aypréavios (8) Aypraviog (8) Aypravios (8) Aypiaviog

Y akivbiog (9) Y akivbiog (9) Y axivbiog (9) Y akivbiog (9) Y axivbiog
TT&vauos (10) TT&vauos (10) TT&vauos (10) TT&vauos (10) TT&vauosg
Adios (11) Adhios (11) AdAios (11) A&hios (11) AdAios
AAogios (12) Ocopogdpios | (12) Oeopogdpios | (12) Oeopogdpios | (12) Osopogpdplos

Table IV: History of Reconstruction of Rhodian Calendar

As one can see in Table IV, Triimpy has disrupted the order of Theudaisios and
Pedageitnyos from their same positions in the Koan calendar, which required her also not
to place Rhodian Diosthyos opposite Koan Kaphisios (i.e. she gives the order Karneios-
Diosthyos-Theudaisios-Pedageitnyos-Badromios) — again an ordering of Rhodian months
that Badoud (2015) also follows. Triimpy’s first argument as to why this is the order at
Rhodes is because at Athens (and in Ionian calendars in general) Metageitnion and
Boédromion were consecutive months, which, Triimpy argues, is the same relative order
that should also hold for Pedageitnyos and Badromios in Doric calendars.** The second
argument she makes is that at Megara, Pedageitnyos and Artemitios were separated by
two months, and once again this is taken to be a valid analogy for Rhodes. Finally, relying
on an argument made by Nilsson*”, Triimpy argues that the Rhodian month Diosthyos,
which (as the name implies) involved a sacrifice to Zeus, coincides in time to Athenian
Maimakterion, a month so named after a rite involving sacrifices to Zeus Maimaktes —Zeus
of the Storm.*” Needless to say, a sacrifice to Zeus can occur in just about any month, plus
the appeal to analogy of more distant and non-related calendars instead of the closer and
clearly related calendar of Kos makes no sense, particularly given that we can see the
cognate months Badromios/Boédromion and Pedageitnyos/Metageitnion at Rhodes and

2 Triimpy 1997, 173.
205 Nilsson 1909, 136.
20 Triimpy 1997, 174.
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in Ionic calendars are not at the same time of year (and Kos has the order Karneios-
Petageitnyos-Kaphisios-Badromios). This alone is reason to suspect Trimpy’s and
Badoud’s order (and when I cover the seasons of the months below, I will provide more
reason to doubt their order of these months).

In addition to Triimpy’s arguments, Badoud makes one more argument to support
the order Theudaisios-Pedageitnyos-Diosthyos.*”” He points to a land lease contract (SEG
LII 1029B = Badoud 2015, 451, no. 71) that indicates that the first payment was to be
made in Theudaisios ([...apxétew 8¢ Tas wobd]|owos uels Geudaioios...), and each year’s
payments were to be completed by Diosthyos. Drawing a parallel from another example
(I.Rhod.Per. 352 = Badoud 2015, 448, no. 69) where the contract was made in the month
of Panamos during the priesthood of Aristeidas (line 1), and the first payment was to be
made in Karneios in the year of the priest after Aristeidas (lines 8-90), which we both would
agree would be two months later, and the final payment of each year of the contract was
to be made beginning 9 months later in Panamos, Badoud argues the final payments in
Diosthyos must be, like this other example, due approximately one year after the initial
payment. As I pointed out elsewhere, this is just an assumption about the schedule of

payments that need not be true.*”

2. The Seasons of the Rhodian Months

That Bischoff’s and Borker’s order of Theudaisios-Pedageitnyos-Diosthyos rather
than Trimpy’s and Badoud’s order of Diosthyos-Theudaisios-Pedageitnyos is more likely
to be correct can also be supported by evidence concerning the seasons of the months of
the Rhodian calendar. Below I give Bischoff’s and Boérker’s order, and their proposed
relationship to the Athenian calendar along with their Julian equivalents.

Rhodes Bischoff (1894), | Athens Julian
Borker (1978)
(1) Kapveios (3) Bondpouicov (Sep./Oct.)
(4) TTvavoyicov (Oct./Nov)
(2) Oeudaioios (4) TTuavowyicov (Oct./Nov)
(5) Maipaktnpcov (Nov./Dec.)
(3) TeTayeiTvuos (5) MaakTnpcov (Nov./Dec.)
(6) TTooBecov (AB) (Dec./Ian.)
(4) Avdobuos (6) TTooc13ecov (AB) (Dec./Ian.)
(7) FTaunAicov (Ian./Feb.)
(5) Badpduios (7) FTapnAicov (Ian./Feb.)
(8) AvBeoTnpicov (Feb./Mar.)
(6) Zpiv6iog (8) AvBeoTnpicov (Feb./Mar.)
(9) EAagnBoAicov (Mar./Apr.)
(7) Aptauitios (9) EAagnPoAicov (Mar./Apr.)
(10) Mouvixicov (Apr./Mai.)
(8) Aypidvios (10) Mouvixicov (Apr./Mai.)
(11) ©apynAicov (Mai./Tun.)

207 Badoud 2015, 14-15.
208 Tversen 2017, 194-195.
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(9) YakivBios (11) ®@apynAicov (Mai./Iun.)
(12) Sxipogopicav (Iun./Iul.)
(10) TT&vapos (AB) (12) Zxipogopicav (Iun./Iul.)
(1) EkatouBaicov (Iul./Aug.)
(11) AdAios (1) ExatouBaicov (Tul./Aug.)
(2) Metayertvicov (Aug./Sept.)
(12) Oeopogdpios (2) MeTayerTvicov (Aug./Sept.)
(3) Bondpouicov (Sept./Oct.)

Table V: The Seasons of the Months in the Rhodian Calendar
The following evidence supports the proposed order and assigned seasons.

Karneios = Athenian Béedromion or Pyanopsion.

There is considerable evidence, as I have shown in another publication, that in other
Doric calendars the month of Karneios and its attendant festival fell in the early autumn
in the season normally coincident with either Athenian Boédromion (3rd month after
summer solstice = September/October) or Pyanopsion (4th month after summer solstice
=~ October/November).”” On the Antikythera Mechanism, whose lunar months are
precisely known because they are tied to a series of full moon cycles and lunar and solar
eclipses, it is virtually certain that the month Kraneios (the Korinthian/Epirote calendar
equivalent of the pan-Doric Karneios) was sometimes coincident with either Athenian
Boédromion (2/19 times in a Metonic Cycle), but usually with Athenian Pyanopsion (17/19
times in a Metonic Cycle). It is never as late as Athenian Maimakterion
(November/December). Note that Triimpy also placed Karneios as generally equivalent to
Athenian Pyanopsion®'’, while Badoud has internally inconsistent statements. In his tables,
for instance, he states that Karneios is equivalent to October/November (thus what most
scholars would take to be Athenian Pyanopsion), but the rest of his book actually argues
for Karneios to be equivalent to Athenian Maimakterion, and thus November/December.
This is shown most clearly by having the spring equinox in March fall within the month of
Badromios®"
Elaphebolion (March/April), and therefore Karneios would usually need to be coincident
with Athenian Maimakterion (November/December). For more on this, see under

, which means Badromios would normally be coincident with Athenian

Badromios below.

Theudaisios = Athenian Maimakterion.

There is also suggestive evidence for placing the season of the second month of the
Rhodian calendar, Theudaisios, as normally coincident with Athenian Maimakterion
(November/December), for an inscription found near Lindos tells us that a sacrifice of a
p